


Powerful. 

0 

DPU card with error-correcting 
memory and controller cards 

68000-Powered for tomorrow 
Once again you get a big stride forward with Cromemco. 
This time it's our new DPU Dual Processor Unit. It gives 

eJ1ormous power to Cromemco computer systems such as 
our System One shown here . 

Compares with mainframes 
. With the new DPU you get the almost unbelievably 

powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space . 

In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 

8-Bit and 68000 software 
The dual part of the DPU refers to its on-board Z-80A 

proceswr. With this you have access to existing CP/M • 
software . 

But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C . 

Beyond all this there's a version for the 68000 of our 
widely admired CROM!Xt Operating System. It's like 
UNIXt but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto­
matically controlled . 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K ,Jf floppy 
storage , a 5 MB hard disk option, communications capabil­
ity, and multi-processor capability using our 1/0 processor 
card . 
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System One CS-1 H 

Highly expandable 
With the System One/DPU combination , you get 

tremendous expandability. Right now you can have up to 2 
MB of RAM storage . You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000 , allow­
ing you vast future expansion capability . 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems . 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU . It's one more 

3102 Terminal 

instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 

Low priced 
With all this performance you might not be ready for the 

low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. He'll fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

•CP/M Is a trademark of Digital Research 
tCROMIX Is a trademark of Cromemco, Inc . 
tUNJX Is a trademark of Bell Telephone Laboratories 

C3 ~t:'!~~~~8~TM 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 
Circle 114 on inquiry card. 
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The above diagram shows in a func­
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 

INTELLIGENT 1/0 


The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new 110 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/0. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

... 'HIGH RESOLUTION " COLOR GRAPHICS 
Again, you can have beautiful high­
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CO LOR FLOPPY DISK HARO DISK J OYSTICK SOFTWARE 

MONITORS DR IVES DRIV E CONSOLE SUPPORT 


You have an unprecedented selection 

of memory including our unusual 48K 

and 16K two-port RAMs which allow 
 NOW AT HALL-MARK 
high-speed color graphics. AND KIERULFF 

LOTS OF STORAGE For your convenience Cromemco 
products are now available at Hall-MarkThese days you often want lots of disk 

Electronics and Kierulff Electronics. Con­
storage. So you can select from our disk 

tact these national distributors for im­
controller card which will operate our 5" 

mediate product delivery.
and 8" floppy disk drives (up to 1.2 


megabytes). Or select our WDI interface 

CROM EMCO COMPUTER CA ROS

to operate our 11-megabyte hard disk 
• PROCESSORS - 4 MHz Z-80 A CPU. single card

drives. computer. 110 processor• MEMORY - up to 64K 
including special 48K and 16K two-port RAMS andPOWERFUL SOFTWARE AND -< our very well known BYTESAVERS"' with PROM 

PERIPHERAL SUPPORT programming capability • HIGH RESOLUTION 
COLOR GRAPHICS - our SDI offers up to 754 xThere's much more yet you can do 
482 pixel resolution. • GENERAL PURPOSE IN­ .. 

with our cards. And, of course, there's an TERFACES-QUADART four-channel s"rial com· 

easy way to put them to work in our 8-, munications, TU-ART two-channel parallel and 


resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal 'to quality 
broadcast-TV pictures. 

12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Tomorrow's computers today 
Circle 115 on Inquiry card. 

two-channel serial , BPIO 8-port parallel , 4PIO 
4-port isolated parallel, D+ 7A 7-channel DIA and 
AID converter, printer inte rface, floppy disk con­
troller wi t h RS-232 interface and system 
diagnostics. w ire-wrap and extender cards for your 
development work . 
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31 5 The Personal Computer as an Interface 
to a Corporate Management Information 
System by N . R. McBurney II/ Designing an 
intelligent terminal program fo r the Apple II Plus. 

360 Software Arts ' TK Solver by Gregg 
Williams I Software A rts' new "toolkit" equation 
solver is like an elec tronic ca lcu lator for algebra. 
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According to a survey conducted by the Eastern Management Group, of the 
1,400,000 personal computers installed by the United States by the end of 
1981. 64 percent were operating in businesses. However, even with 900,000 
personal computers in U.S. business establishments, only I out of every 61 
white-collar workers is equipped with t:iis own machine. Obviously. the 
market for personal computers within the business world isjust getting off the 
ground. But someday, as Robert Tinney's cover playfully illustrates. microcom­
puters will very likely become permanent fixtures on Wall Street. Robert Franz 
describes how one brokerage firm has made microcomputers work to its ad­
vanta~e. James L Woodward, a Boston banker, discusses some pitfalls of 
business programming in "What Makes Business Programming Hard?" Jack 
Bishop reviews three popular financial-planning systems in "Beyond the 
Peaks of Visicalc." N. R. McBurney II describes ''. The Personal Computer as an 
Interface to a Corporate Management Information System." Gregg Williams 
looks at Software Arts' new TK Solver. In "An Introduction to the Human Ap· 
plications Standard Computer Interface" (the first of a two-part articleJ, Chris 
Rutkowski discusses new directions in which the personal computer may be 
heading. Steve Ciarcia concludes his two-part article on the construction of 
the Microvox text-to-speech synthesizer, William Barden puts real-world inter­
faces to work. Jerry Pournelle discusses BASIC and Pascal benchmarks, and 
_we continue the countdown on our Game Contest winners. 
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OEM'• batchoice for graphics 
Is MlaoAngel ; .. the single board 
graphics display computer from 
SCION. Install MlcroAngelo In your 
Multibus or S-100 host and let this 
intelligent display processor bring 
your screen to life with full graphics 
and text. MlcroAngelo features 51 
by 480 pixel graphics and 40 line by 
85 character text displays. 
Save development time and overhead with 
SCREENWAREn•, SCION's high level d isplay firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your ma in console and as your application 
software's display screen. 
MicroAngelo's on-board processor frees your host pro­
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica­
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub-

J 

1:1()­

Aneelo for monoc:hrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu­
tion color graphics. 

MicroAngelo is the OEM's choice because 
it is a powerful self- contained graphics display 

computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don't have to design your own. 

Think SCION for your graphics display needs. 
Think MlcroAngelo. Call us at (703) 476-6100. 
·oeM quantity 25 pnce for Multibus or S-100 board. 

SC/ON

if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 

Circle 343 on inquiry card. I 
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foot-note, n. 1. a note or 
comment at the end of a 
page, referring to a specific 
part of the text on the page. 
2. an essential program for 
the serious WordStar user. 

FOOTNOTE™ brings full foot­
noting capabilities to WordStar™. 

FOOTNOTE automatically num­
bers both footnotecallsand foot­
notes, and formats the text , 
placing footnotes on the bottom 
of the correct page. At the user's 
option, the footnotes can also be 
removed from the text file to a 
separate note file. 

Footnotes can be entered singly 
or in groups , in the middle or at 
the end of paragraphs, or in a 
completely separate note file. After 
running FOOTNOTE the user can 
re-edit the text, add or delete 
notes, and run FOOTNOTE again 
to re-number and re-format the 
WordStar file. 

The price is $125., and includes 
PAIR, a companion program that 
checks that printer commands 
to underline or set in BOLDFACE 
are properly terminated . FOOT­
NOTE and PAIR require 48K 
RAM and CP/M 2.x, CP/M-86 or 
IBM PC DOS, and WordStar. 
Formats: 8" SS/SD, 5%" North­
star DD, Micropolis Mod II/Vec­
tor/Ml, Superbrain 3.0, Apple II 
with CP/M, 5V." and 8" Xerox 
820, HP-125, HP-87, Televideo, 
IBM PC (specify DOS or CP/M­
86), IBM DisplayWriter with 
CP/M-86. 

SOF Tl!1#1RE 
SOFTl!1#1RE 
DIGITALMARKETING 
DIGITAL MARKETING'M 

dB

DIGITAL MARKETING CORPOQATION 

]b70 C HERRv l.ANf • WAlNOT CRH IC • CA.UfORNli\ • Qd5Q6 
{41!>) QJ ll .'2880 • lele• i M llSZ {01G M k 1G WNCK) 

FOOTNOTf and PAIR lrademarks of PRO!TEM Software. Inc 

WorlJSlar lrademark o1 Micropro lnl'I 

CPIM and CP/M-86 tradern arks 01 Digi1a1 Research 
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Bditorial 

Some Answers to 

Frequently Asked 


Questions 

by Chris Morgan, Editor in Chief 

One thing an editor gets is questions. It's part of the game. Readers and peo­
ple I meet always have questions about microcomputers and various aspects of 
the microcomputer industry. Some of the questions are easy to answer, others 
are not so easy . This month I've taken some of the more frequently asked ques­
tions and tried to answer them-or sidestep them gingerly, as the case may be. 

What's the Best Computer to Buy? 
Actually, most people who ask this question don't really expect me to name 

a specific brand, and I don't give one. Usually they're looking for general 
guidelines or a friendly push in the right direction. Often they want to know 
what my own favorite computer is. (See below for that answer.) 

Buying a microcomputer is a highly personal process, similar to being fitted 
for clothes. You have to find the right style, the right retailer, and (if neces­
sary) the right tailor to make alterations. Before I could recommend a com­
puter to you , I'd first have to get to know your likes and dislikes, your needs, 
and your budget. Only then would I risk making a timorous recommendation. 

So you see, the selection process is really up to you. To begin, think about 
what tasks you want the computer to perform. If you have some familiarity 
with microcomputers, you should consider your likes and dislikes . And, of 
course, you must be mindful of your budget. After you've gathered all this in­
formation, do some reading and make a list of candidate models. Do some 
more reading. Read reviews and articles that discuss the computers on your 
list. Talk to people who own these machines. If you don't know any owners, 
find out if a computer club in your area has users groups devoted to those 
computers. And if you're not sure whether there is a computer club in your 
area, check our monthly feature Clubs and Newsletters as well as our most re­
cent Clubs and Newsletters directory, last published in the April 1981 BYTE 
(page 158). Attend some of the meetings and get to know the members. You'll 
find it's a wise investment of your time. 

Another important step is to visit some computer stores without your check­
book. Don't buy a computer on impulse. It's like marrying someone the day 
you've met. Anyway, sales personnel in a reputable computer store won't try 
to foist a computer on you as soon as you come through the door. Instead, 
they'll probably repeat the litany of items I listed above. They know only too 
well what happens when a human/computer match is not made in heaven . 

Spend time in the showroom with the computers you're thinking about buy­
ing . If you're an experienced programmer, you'll quickly discover the little 
idiosyncrasies that can add up to headaches later . Even if you're relatively new 
to computers, you'll learn a lot from deciphering the owners manuals. Today's 
manuals are vastly better than the hastily written and typed photocopies of a 
few years ago. But beware-documentation still has a long way to go. 
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Yav BET ltlaRE OvT OF 
PERCO/tf DISK SYSTEltlS.· 
Field-proven designs, 100% testing E
and solid dealer support - these are 
the reasons you can expect to get 
more out of Percom disk storage 
systems. 

FLOPPY MINI-DISK STORAGE SYSTEMS 
Percom floppy disk 

drives are compat­
ible with seleeted 
models of Atari , 
Commodore, IBM, 

double-density disk control ­
lers , software. power supplies and cabling . 

' 
' 

' Radio Shack and 
, Tl personal com-

puters. 
Percom drives are 
double-density rated. 
Formatted on-line 
storage capacity is 
typically 160,000 to 

~ over 180,000 bytes for 
single-headed drives, twice 
that amount for dual-headed 
drives. 
Primary disk .storaqie systems 
(available for Atari , IBM and 
TRS-80* Model Ill personal 
compulers) include Percom 

Add-on units include a drive (or drives) and power 
supply, and are avai lable in 1-, 2- or 3-drive enclo ­
sures. 

Prices start at $299 for economy add-on drives, 
$599 for primary drive systems. 

To see why you can expect more out of quality Percom disk stor ­
age systems, mai l the coupon today. Or. cal l Percom toll -free for 
the name of your nearest Percom Retailer. 

[(IEfl "(] l JI ]r' 'lJ m 
llHEDRIVE p EOPLE 


X:AECT 
. 

. · . · I Tl 
WINCHESTER DISK STORAGE SYSTEMS 
Featuring enormous storage capacities and fast access times, 
Percom 5114'' Winchester disk storage systems are available 
in 5-, 10-, 15- and 30-megabyte units. 

Since the Percom smart, hard-disk controller handles from 
one to four drives, you can have from 5 million to 120 million 
bytes of formatted, on-line storage capacity. 

-·· ---, 
And of course add-on units cost 
less because they neither need 
nor include a contra.lier. 

Percom Winchester disk stor­
age systems are now available 
for Apple, IBM PC and Radio 
Shack computers. Watch for 
announcements of versions for 
other computers, including 
selected minicomputers. 

Prices start at under $2500. 

r- - - - ---- - - -- ­
I 

YES . . I'd like to know more about Percom disk 

systems. Please rush me information. 


I Send to : PERCOM DATA COMPANY. INC . Dept 802 
11220 Pagemill Road , Dallas TX 75243 

I 
nam e 

I 
street 

city state zip

I ~~~~~~~~~~~~~~~-phone num ber 

1 ~:pl~~~~~:ed_:_w i~~~~e~Cd i s:a ~~~r~~:cf: r( ~~l j __ 

I I'm interested in floppy disk storage for my .. 

Atari (rn dl) __ Commodore (md l) __ ~ IBM PC 


'-===-~a~tr=t~-

.j · 
,

II ·, 
i 

. 

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT'NOTICE. 
, ·TRS·BO 1s a trademark of Tandv Radio Shack CprPOrat1on which has no 

relationSh!O 1to Percbm Data Comoa nv, inc
11220 Pagem1ll Road• Dallas TX• 75243 • (214) 340-7081 , .; 19s1PerrnmOatacomoanv. 1nr 
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" e , 1cre · JncHle#bli . ., · t · " , 
· lntelEdif". screen ·edJtor ls designed ·sq that 

novice computer-users can create, edit and save files 
with a minimum of keystrokes. lnterEdlt features an 
automatic paragraph indent, making it extre.mely 
useful for intensive typing programs. 

lnterProof"' spelling ·checker and corrector is an 
all·in·one utility. lnterProof checks the words in any 
text file against its 14,000 literal word dictionary, and 
automatically corrects the word spelling. 

lnterCompN so.wee compare utility eliminates 
time wasted readin~ and re·reading revisions. It's 
ideal for word proc.ersing and programming 
applications. 1 ~ 

All Ithaca lnterSystems software runs on any 
Ithaca computer system and on any Z-80 based 
machine running CP/M-MP/M. You'll find that Ithaca's 
service after the sale is just as advanced as hard­
ware and software products. We believe in what we 
sell and support our products ... after the sale. 

For more information on these new software 
products, just call 800-847-2088, 
or in New York State 607-257-0190. 

Get the facts about Pascal 

before you buy. Don't buy a Pascal 

compiler until you've read "The Facts 

About Pascal". Call us for a free copy. 


ltl1;1c;1 
Ooo~®Dl>~J)v~~®DDD~™ 

We th ink as fast as you do. 

Ithaca lnterSystems, Inc. 
16 50 Hanshaw Rd., P.O. Box 91, Ithaca, N.Y. 14850 

TWX 510-255-4346 

·• Pascal/BZ, Pascal/Z. lnterComp, lnterProof and lnterEdit are trademarks of 
Ithaca lnterSystems, Inc. 

• Z·BO is a registered trademark of Zilog, Inc. 

" CP/M-MP/M is a registered trademark of Digit al Research. Inc. 
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Established companies such as Apple, IBM, and Radio 
Shack have good documentation for the most part. We 
make a lot of noise about bad documentation here at 
BYTE, and you 'd be wise to consult our product reviews. 

Should I Buy a Computer Now or Wait for the 
Next Generation? 

I'll risk a generalization and say, "Buy now." Yes, 
there's always the chance that your brand-new machine 
will be supplanted by a newer model the day after you 
buy it, but that 's a fact of life in this industry. (Anyway, 
by the time the new model is actually available-which is 
often six to twelve months or longer in this industry-an 
even newer model is announced, ad infinitum.) Better to 
learn as much as possible on a present model than sit 
around waiting for the elusive new one. If the same at­
titude prevailed·among car shoppers, no one would own 
any cars. Much of what you learn on any existing 
machine will probably be useful in working with any new 
machine you might buy-the technology isn't changing 
that fast. And manufacturers are more careful these days 
about making their machines as upward-compatible as 
possible. So your old software can in many cases run on 
the new models. Switching from one brand of computer 
to another complicates matters, however . You may be 
out of luck in some cases and have to buy new software. 

Which Operating System Will Be the Standard? 
Probably no one operating system will overpower the 

rest, just as no one high-level language has eclipsed the 
rest of the field . I predict that in a few years the typical 
microcomputer will have any operating system you want 
on-board in firmware , whether it be UCSD Pascal, MS­
DOS, CP / M-86, Onyx, Unix, or what you will. It will 
simply become an economic necessity because the ulti ­
mate driving force in this market is software, not hard­
ware. Hardware is the means to the software end . Good 
software ultimately creates a hardware base to take ad­
vantage of it, but the reverse is not always the case . 

If I had to make a prediction , I'd say that MS-DOS and 
CP IM will be the dominant operating systems in a few 
years, even though CP IM is an 8-bit operating system. 
Eight-bit machines are not going to go away for a long 
time. The economic arguments for their longevity are ir­
refutable. One such argument points to the installed user 
base of CP / M machines . MS-DOS will probably 
dominate by virtue of the sheer number of licenses being 
granted lately to U.S . and Japanese manufacturers . 

Which Processor Will Be the Leader in Five Years? 
The Intel 8086 is the likely choice based on current 

sales (the 8086 dominates the 16-bit market at present) 
although the Motorola 68000 will have a significant share 
of the market. The 68000 has appeared in several new 
designs and will continue to grow in popularity based on 
its architecture and instruction set , both of which have 

Circle 403 on inquiry card. --+ 
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Edltorlal 

been praised by programmers. It's still too early to call 
the 32-bit market. 

What's Your Favorite Computer? 
I honestly have a hard time with this question. I've 

probably worked with the Apple II longer than with any 
other machine, and it's a favorite of mine. But you can 
play Star Raiders only on the Atari 400 and 800 com ­
puters, and I dearly love Star Raiders and Atari graphics 
in general. I could continue in this vein for several more 
paragraphs, but my real sentimental favorite is the old 
IBM 1130 I used while a student at Rensselaer Polytechnic 
Institute. I had it largely to myself one summer, and in 
many ways it was an early personal computer . It had a 
fast FORTRAN compiler and some nifty mathematical 
subroutines to come to the aid of a poor graduate student 
reeling under a semester's worth of partial differential 
equations . I'm still recovering from that course . 

What Computer Do You Have at Home? 
I don 't. I have to rest sometime . 

' * * * 
This Thing Called V ideotex 

Videotex has been getting a lot of press lately and that 
has prompted a number of questions. The main question 
is "What is it?" Currently its definition and even its spell­

ing are in a state of flu x, but a basic meaning has evolved . 
Videotex is a system of encoding graphic or textual infor­
mation on a host computer, transmitting this information 
over telephone lines , displaying this information on a 
home television equipped with a special decoder, and 
relaying information back to the host computer. In effect, 
videotex transforms home TV sets into color-graphics 
terminals . It is differentiated from teletext in that teletext 
provides information transfer in one direction only, 
usually via the television broadcast signal in the vertical 
blanking interval. (An example of teletext in use is the 
closed-caption system for the hearing-impaired used by 
PBS, CBS, and NBC.) It's easy to see why videotex has 
received so much coverage and generated so much in­
terest. Its potential market is huge. After all, it's limited 
only by the number of phones and TVs in use. 

A controversy has developed over which method 
should be used to encode videotex information . AT&T is 
supporting a system called North American Presentation 
Level Protocol (NAPLP), which is a refinement of the 
Telidon system used in Canada. IBM is supporting the 
Prestel system, which is used in the United Kingdom. 
Currently the NAPLP system seems to be winning out : it 
has just been adopted as a standard by both the American 
National Standards Institute (ANSI X3L2.l) and the 
Canadian Standards Authority (CSA-TSOO) . 

The Context MBA is available now at: 
C1lllornl1 
Computer City / Brea 714/996-0800 
Co mpu ter Cit y/San ta Ana 714/549-7749 
Co mputerL and I Almaden 408/ 267-2 182 
Computer Land /B el mont 4151595·4232 
Computer Land /Burtinga me 415 /348-7731 
Computer Land /Fremont 415 /794-93 11 
Co mputerLand/Hayward 41 5/SJB-8080 
ComputerLand/Newpor t Beach 71 4/975·0953 
Comp uter Land I Pasad ena 213/449·3205 
Co mputer Land /Sacra men to 916 /920-8981 
Co mputerLand/San Diego 714/560·9912 
Co mputerLand/San Diego North 714 / 434-700 1 
ComputerLand /Sa n Fernando Valley 2131716·77 14 
ComputerLand /San Fra ncisco-Financial 415/546· 1592 
Co mpulerl and/San Francisco-Ma rket Street 

415/864-8 080 
Co mputerLand /San Francisco-Van Ness 415/673-6640 
ComputerLand /Sonoma 7071528-1775 
Co mputerLand/Sout h Bay 213/37 1-7144 
Comput erLand /Stockton 2091473-1241 
ComputerLand /Thousa nd Oaks 8051495-3554 
ComputerLa nd /Ventura 6051656·7711 
ComputerLand/Wes l Covi na 213/960-635 1 
ComputerLand/West Los Angeles 2131559·3353 
Computer Pl aza/Santa Barbara 8051687-939 1 
Gateway Computer Center/Cerri tos 213 /865-4444 
Galeway Compul er Center/H unting ton Beach 

7141895-3 931 

Connecticut 
Compuler Land/Oanbury 203 1748-2300 
Com pu terL and I Fairfi eld 2031255-9252 
Computer land /Ha r\\ord 203 1561-1446 
ComputerLand/ New Haven 2031 288- 51 62 
Computer La nd /Slamlord 2031 964- 1224 

I ~ Delaware 
ComputerLand/New Castle Coun ty 3021738-9656 
Georgia 
Compuler Land IAtlanla 
Computer Land /Smyrna 4041577-2449 
llllnots 
CompulerLand/Arling ton HeighlS 312/870-7500 
ComputerLand /Cha mpaign 2171359-0859 
Comp uterl and/Oowners Grove 312 /964-7762 
CompulerLand I Joliet 815174 1·3303 
Computerland/lake County 312/949·1300 
Co mp ulerland/Napervi lle 3121369-3511 
Computer l and/Niles 312/967-1 71 4 
Computer Land /Norlhbrook 3121272- 4703 
Computer l and/Oak Lawn 312/422-8 080 
Computer Lan d I Peoria 309 /688-6252 

ComputerLand/Schaumburg 312/843-7740 
Main Street Computer Co. /Decater 217/429-5505 

Indiana 
Computer Land /Merrillvil le 2191769-8020 
The Computer Room/South Bend 219/277-1600 
General Microcomputer/South Bend 219/277-4972 
Kansas 
ComputerLand/Leawood 913/341 ·5335 
Computer l and I Lawrence 4131841-8611 
ComputerLand/Overland Park 913/492-8882 
Compu\erLand I Topeka 913126/.6530 

Maine 
ComputerLand I Portland 2071774-1309 

Mnsachusetll 
Business Data Syslems/Hanover 6171878-7888 
Comput erLand /Bos ton 6171482-6033 
Michigan 
ComputerLand/Ann Arbor 3131973·7075 
ComputerLand/Grosse Pointe 3131772-6540 
Computer Land /Southlield 313/356-8111 
Computer Mart/Ann Arbor 313/665-4453 
Computer Mart/Flint 3131234·0161 
Computer Mart/Kalamazoo 616/329-1000 
Computer Mart/Lansing 517/351·1717 
Computer Mart/Livonia 313/540·3928 
Computer Mar11Tr1-Cities 5171790-1360 
Computer Marl/Troy 3131649-0910 
The Computer Room/Grand Rapids 6161949-2802 
The Computer Room/ Kalamazoo 616/343-4634 

Mlnneaota 
Co mputerLand/Bloomington 612/884-1474 
Computer land /Hopkins 61 2/933-8822 
Computer Land / Minneapolis 612/333-3151 
Mlnourl 
Compu terland /Gladslone 816/436-3737 
CompulerLand /Independence 8161461 ·6502 
ComputerLand/SI. Joseph 8161364-4498 
New Hampshire 
Computer Land I Nashua 603/889 5238 
New Jersey 
Compuler Land /Morri st own 201 /539-4077 
ComputerLand I Princelon 609/882-1400 
New York 
ASO Office Systems/Poughkeepsie 914/473-9400 

Computer land I Nassau County 5 t6/742·2262 

ComputerLand/New York City 2121840.3223 

ComputerLand/Sulfolk County 516/499-4484 

ComputerLand /White Pla ins 914/328-0144 


Daiei Systems/New York City 212/921·0110 
Future Data 212/964-66!i6 
Morris Decision SystemS/New York 2121742·9590 

North Carolina 
ComputerLand I Durham 919/493-5402 

Ohio 
Micro Electronics/Columbus 614/481-8041 
Oregon 
ComputerLand/Muttnomah County 5031295· 1928 
Compu\erLand/Salem 503/371·7070 
ComputerLand I Portland 5031620-6t70 
Pennsylvania 
CompulerLand /Dresher 2151542-8835 
ComputerLand/Hamsburg 7171763-1116 
Computer Land I Lehigh Valley-Al I en\ own 2151776-0202 
ComputerLand/Paol1215/296·0210 
Computer Land I Phil ad elph1a 

Texas 
ComputerLand/Oaltas 2141363·2223 
ComputerLand/Fort Worth 8171292 -7114 
ComputerLand/Houston Bay Area 713/488-8153 
Computerland/North Dal las 214/235-1285 
ComputerLand /South west Houston 713/977-0909 
ComputerLand!Tyler 214/581-7000 
Computer Land /Houston Wes twood 7131270-1 200 

Utah 
Personal Business Computers/Cedar City l\01158!;.2~8 
Personal Business Computers/Salt Lake C11y 

8011486-4639 
Virginia 
ComputerLand /Charlollesville 804 /973-5701 
ComputerLand I Richmond 8041741 -3502 
Computer Land I Tyson·s Corner 7031893 -0424 
CompulerLand /Woodbridge 7031491·4 151 
Washington 
Computerland /Bellevue 2061746-2070 
ComputerLand/Federal Way 2061838·9363 
ComputerLand I Lynnwood 2061774-6993 
ComputerLand/Renlon 2061271-8585 
Computer land /Seal li e 2061223-1075 
Computer Land IT acoma 206/383·4951 
Co mputerland /Vancouver 206/695· 1540 
W.aJhlngfon. DG 
ComputerLand /Washing lon DC 2021835·2200 
Wisconsin 
Computer Land /Madison 6081273-2020 

Canada 
Computer Mart/Windsor 519/966-5757 
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The Context MBA is a remarkable new software 
package that transforms the IBM Personal Computer 
into a powerful management tool. C-MBA combines 
spreadsheet, graphics, word processing, database and 
communications functions in one totally integrated 
program. 

C-MBA was developed specifically for managers, 
not computer experts. Because it's easy to learn and 
use, you can produce results in hours that used to 
take days or even weeks. 

Helps Managers Review, Analyze and Report 
Review Information: Tie into your company's 

computer, a financial information service, electronic 
mail network or virtually any other computer system. 
C-MBA saves information and lets you retrieve, exam­
ine, edit or print it with a few keystrokes. 

Analyze Alternatives: Use the electronic spread­
sheet to create realistic business models simply and 
easily. With the drudgery removed you can work the 
problem to the best solution instead of to the point of 
exhaustion. 

Report Results: Compose, edit and print reports, 
letters and business graphs. Make revisions yourself, 
faster than you can explain them to your secretary. 
Because C-MBA is an integrated system, it's easy to 
incorporate data from your spreadshe_ets into your text. 

IBM is a trade mark of IBM~ Version 1 of the C-MBA wi ll not 
incl ude communications. Version l owners wi ll receive a free 
upgrade to version 2 which will include communications. The 
MBA is curren tl y available for the IBM Personal Computer and 
requires two d isk drives and 256k of memory. Versions for other 
second generation personal computers are under development. 
@ COPYRIGHT 1982 CMS . INC. 

Circle 106 on inquiry card. 

C-MBA Integrates Five Powerful Functions 
Modeling: Create a giant spreadsheet of figures 

and text. Change one number and every effected fig­
ure is recalculated. Search or sort models to quickly 
find the information you want. 

Business Graphs: Build pie, high/low, bar, line, 
area and scatter graphs of data in your spreadsheet 
1Jsing simple graphing commands. Thanks to C-MBA's 
unique design, graphs change automatically as you 
update the spreadsheet. 

Word Processing: C-MBA's executive word proc­
essor makes concisely edited reports easy to prepare. 
A few keystrokes let you automatically insert tables of 
numbers or graphs from your spreadsheet anywhere 
in your report. 

Database: A vast electronic library makes storing 
and finding information easy and natural. 

Communications: C-MBA includes a data com­
munications and conversion function which allows 
information from mainframe computers to be used in 
your models or databases. You can even use C-MBA 
for electronic mail~ 

The C-MBA is sold only by selected computer 
retailers who have completed special training courses 
to help managers get the most from· the program. And 
C-MBA features exceptionally clear, highly detailed 
documentation. 

Context Management Systems 
Management Software for Personal Computers 
23864 Hawthorne Boulevard 
Torrance, CA 90505 
(213) 378-8277 
Telex: 181149 WEST LSA 
SOURCE 10 TCA 442 
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INCLUDING RS232C CABLE 

THE MICROHOUSE ORDER CENTER IS OPEN 9,QO AM­
B,00 PM EASTERN TIME MONDAY THROUGH FRIDAY. 

CALL TOLL-FREE FOR ORDERS, PRICE QUOTES, AND 
AVAILAB ILITY, 

1·800·523·9511 
IN PENNSYLVANIA, AND FOR TECHNICAL SUPPORT , 

1·215·868·8219 

MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING 
WITH MICROLINE. MICROLINE IS A COMPUTERIZED 
ORDER-ENTRY SYSTEM, SIMILAR TO ACCESSING TIME 
SHARING SYSTEMS. MICROLINE ENABLES YOU TO 
ACCESS SPECIFIC INFORMA !ION ON OVER I 000 
MICROCOMPUTING HARDWARE AND SOFTWARE PRO ­
DUCTS, IN ADDITION TO NUMEROUS SUPPLIES AND 
ACCESSORIES. 

MICROLINE GIVES YOU THE OPTION OF ORDERING 
AS MUCH AS YOU WANT, AS OFTEN AS YOU WANT . 
MICROHOUSE Will PROCESS YOUR ORDER WITHIN 
24 HOURS. 

1·215·868·1230 
MICROLINE OPERA TES AT 300 BAUD. B BITS, NO 
PARITY, I STOP BI T. 

SH ING. 
ADD 2% TO ALL ORDERS. DIFFERENCE Will BE 
CREDITED. OUTSIDE CONTINENTAL UNITED STATES 
ADD AN ADDITIONAL IS .OD . 

All ITEMS SHIPPED UPS GROUND . OTHER SHIPPING 
METHODS AVAILABLE UPON REQUEST. 

ACCEPTED PAYMENT BY PERSONAL CHECK. MONEY 
ORDER. C.0 .0 . , MASTERCARD OR VISA. PURCHASE 
ORDERS REQUIRE PRIOR APPROVAL 

MICROLINE PAYMENTS BY PERSONAL CHECK. MONEY 
ORDER. C.O .D . . MASTERCARD OR VISA ONLY. 

PENNSYLVANIA RESIDENTS ADO 6% SALES TAX. 

MICROHOUSE 
1444 LINDEN STREET 
P 0 BOX 498 

BETHLEHEM. PA l BO 16 

PRICES ANO SPECIFICA !IONS SUB JECT T 0 CHANGE 
WITHOUT NOTICE . 

ALL IT EMS SUBJECT TO AVAILABILITY. 

Buy the Franklin 
ACE Computer for 

and get a 
•monitor. 



AMERICA'S 
NUMBER ONE 

MICROPRO . 
SOFTWARE 
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WHICH OF THESE DEVICES CONNECTS 
TO YOUR APPLE II® WITH A 

ou~~~:~~~,:~us?(\\ 
(b) Any Modem 
(c) A Speech Synthesizer 
(d) A Spooling Printer Adapter 
(e) Another APPLE 11 
(f) A Display Terminal 
(g) Any of the Above 
(h) Any Two of the Above 

·uo!leUJJOJU! aJoUJ JOJ £ .118 l~-,uo:i JO Jaqwnu a:>!llJas 
JapeaJ 84l apJl:J "HS! JaMSUE i:iaJJO:l 84.l :1::13MSN'V 

The DUAL-COMM PLUS adds two fully independent serial 1/0 interfaces to your APPLE II. Each serial · 
interface can be set to respond to its own APP LE slot number or both interfaces can be operated from the same 
slot location . Slot locations are selected by two thumbwheel switches on the card, one for each serial port. 
Because each serial port has its own crystal-controlled baud rate generator, each port can be individually selected 
from 50 to 19200 baud. Either serial port can be used as an input port, an output port, or both. The on-board 
firmware provides special support for printers and modems but the card can also be used with general purpose 
serial devices such as a voice synthesis unit, video disks, or any number of other RS232 peripherals. 

ADDITIONAL F EATUR ES: •On-board firmware provides extensive printer and U/L case terminal/modem support. Great with an 
80 x 24 card (especially the Full-View 80) and a Novation CAT or Hayes Smartmodem. •Can be programmed for async., sync., 
or even SDLC operation. Supports interrupts. Uses Z80 SI 0 chip. •Works with the APPLE 11 PLUS, APPLE PASCAL, Z80 
SOFTCAR D, and 80 column cards (especially the BIT 3 FULL-VIEW 80) •Each port has a 4 character FIFO receive data buffer. 
•Jumper plug permits user to "customize" the RS232 connections. •Two 10 inch cables with RS232 connectors are included. 

Other quality products by 11Bn3Jll 
COMPUTER CORPORATION 

FULL-VIEW 80: 80 x 24 display card 
for APPLE 11 or ATARI 800 

8120 Penn Avenue South, Suite 548 
MEMORY PLUS: 16K RAM card for Minneapolis, Minnesota 55431 
APPLE 11 or 32K RAM card for the 
A TARI 400/800 (612) 881-6955 

Circle 47 on inquiry card. 

Another major question is "What does this controver­
sy mean for personal computer users?" Fortunately, no 
matter which videotex standard is adopted, personal 
computer users should be able to decode either one with 
only minor modifications to their machines. In fact , per­
sonal computers will be able to generate videotex pages 
as well as receive them: Apple Computer Inc. is about to 
release its teletext board . 

Look for articles on videotex in future issues of BYTE. 
We plan to review a newly released book on videotex , 
present a series of articles describing the NAPLP system 
in detail , and devote a section of an issue to videotex. 

In the meantime , it should be mentioned that for the 
price of a videotex decoder , a person could probably buy 
a home computer that could do all the decoder does plus 
much more . 

Correction 
In my August BYTE editorial, "Keeping Our Techno­

logical Edge, " I incorrectly stated that Professor Raj 
Reddy had left Carnegie-Mellon University's Robotics In­
stitute to work at the World Computer Center in Paris . 
David Lewin, Carnegie-Mellon 's Director of Science and 
Technical Information , sent me a polite letter stating that 
"for the past year Professor Reddy has been on sab­
batical, but he remains most definitely at Carnegie­
Mellon as director of our Robotics Institute . As a director 
of the World Center, he has been shuttling to Paris fre­
quently , but Pittsburgh remains his home base. Professor 
Reddy would appreciate it if you would inform your 
readers that, paraphrasing Mark Twain, the reports of 
his departure are greatly exaggerated. " We regret the 
error and hope it has not caused any confusion .• 

Apple II 1s .i. re91s1ered tradem ark of Apple Compu1e•. Inc .. Z80Soilc• •d 11 a re91stered trldem ark o f M1e• osol t Consumer Producn : Smar tmodem ;1 .i. t radem1r~ al D.C. H1yes. A 911 o c1atu. Inc .: Nov.i.11on C A T11• reqiuered 1radem1 • ~ ol Novf.!ion. lr>c 
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PRINTMATE: 

136 COLUMNS OF WONDERFUL. 

"It's wonderful~" You' ll hear those words 
a lot when your f'>rintMate I SO first 
arrives. Seems everyone has a favorite 
reason for loving it. The way it stream­
lines billing. Prepares easy-to-read 
financial reports. Effortlessly produces 
correspondence-when you need it. 

In fact, f'>rintMate is ideally suited to just 
about any business application- even 
the ones you dream up yourself. 
Personal. Change type styles for em­
phasis. Add bold headlines. Stretch out 
words for IM f'> ACT. f'>rintMate makes 
it easy to personalize your printing. And 
Mf'>l's Inexpensive application packages 
(called Af'>-f'>AKs) let you choose at least 
1 5 different type styles. Mix them on the 
same line, or tailor a new type style to 
suit your business image. All with a print 
quality that's great for correspondence. 

Flexible. f'>rintMate lets you select virtual­
ly any type size, so you can print up to 
226 crisp characters on a single line. 
f'>rintMate accepts any width paper-

from 3 to IS inches. So it's wide enough 
for f'>&.L statements. Narrow enough for 
mailing labels. And perfect for every­
thing In between. , 

Versadle. With f'>rintMate's ex1tebsive 
graphics capabilities, you'll enhance 
sales reports with charts and graphs. 
Create characters for bulletin board an­
nouncements, or clarify technical infqr­
matlon with illustrations. Mix graphics 
with words in any combination. No other 
printer can match f'>rintMate's graphic 
capabilities. The applications are as 
unlimited as your imagination. 

Fast. If you're concerned about printing 
speed, f'>rintMate I SO won't keep you 
waiting. With thruput of up to 366 lines 
per minute, it's one of the fastest small 
business printers anywhere. 
Inexpensive. Compared to other printers, 
Mf'>l's suggested retail price of $124S for 
the f'>rintMate I SO is unbeatable. And it 
offers more features ar this low price, 
too. 

No matter which small business system 
you use, f'>rintMate is the ideal compan­
ion. You might say it's ingenious. You 
could say it's innovative. But after ex­
periencing the 136-column f'>rintMate 
I SO, you'll probably say. "It's 
wonderful!" And you'll say It for years to 
come. 

To learn more about Mf'>l's line of 
American-made f'>rintMates, contact your 
loc~ I m icrocompuf er dealer or return the 
coupon below. Or call (80 I) 263-3081. 

Micro Perlpher als, Inc. 
Circle 264 on inquiry card. 

D Please send literature on MPl 's 

PrintMates. 


D Call me regarding a dealership. 


Name 
Company_____________ 

Mailing address __________ 

City, state, zip 

Area code, phone no. 

Return to: Micro Peripherals, Inc. 


442.6 South Century Dr. 
Salt Lake City, UT 841 07 
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MICROBUFFER ALLOWS YOU 

TO PRINT AND PROCESS 


SIMULTANEOUSLY. 

You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 

Microbuffer accepts data as 
fast as your computer can send 
it. It first stores the data in its 
own memory buffer, then takes 
control of your printer. 

It's that easy. 

THERE IS AMICROBUFFER 

FOR ANY COMPUTER/PRINTER


COMBINATION. 

Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 

FOR APPLE II COMPUTERS, 
Microbuffer II features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self -test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON·XOFF 
software handshaking at baud 
rates up to 19,200. Both inter­
faces are compatible with Epson 
commands including Graftrax-80 
and Graftrax-80+. Both are user­
expandable to 32K. 

ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
(Pictured here, twice actual size.) 

Both serial and parallel ver­
sions are expandable up to 256K. 

The serial stand-alone will sup­
port different input and output 
baud rates and handshake pro­
tocol. The 32K model starts at 
$299, $349 for 64K, and 64K add­
ons (for up to a total of 2561<) are 
just $179. 

SIMPLE TO mTALL 
Mlcrobuffer II Is slot-indaper1dent. 
It will fit directly Inside the Apple 
II In any a1ot except ~ro. 

Mlcrobuffer for your Epson 
mouats easUy In the existing 
auxiliary slot dire ly Inside the 
Epso,n printer. 

The stand-alone MicrobuHer is 
Installed in-line between virtually 
any printer and any computer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 

PRACTICAL PERIPHERALS, INC.~M 
31245 LA BAVA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 

Circle 307 on inquiry card. 
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On the Way to a Standard 

I was very pleased to see and read 
Thomas Kurtz's "On the Way to Standard 
BASIC" (June 1982 BYTE. page 182). 
Many BASIC users are not even aware of 
the current standard for BASIC, much 
less the proposed standard. I found it 
especially interesting to read about the 
thinking behind some of standard's 
features. 

I hope BYTE will serve as an open 
forum on the proposed standard during its 
ratification period, and I hope this period 
is fairly short because this sound proposal 
will benefit all BASIC users. Still, I would 
like to see several parts of the standard 
changed or improved. 

I think that, for the beginning program­
mer, one of the nicest features of most 
BASICs is that BASIC is an interactive in­
terpreter as well as a good interactive 
language. By an interactive language I 
mean one in which it is easy to program a 
dialogue between a program and a user at 
a terminal. An interactive interpreter is 
one that interacts with the programmer 
while he is writing and debugging his pro­
gram. With an interactive BASIC inter­
preter a programmer can insert a STOP 
statement anywhere in his program; ex­
amine and change variables; list, edit, 
delete, or add statement lines; and then 
resume execution anywhere in the pro­
gram with the CONTINUE or RUN line 
number command. 

Let's look at a sample program that 
conforms to the proposed standard to see 
how the standard precludes an interactive 
interpreter. 

10 REM SAMPLE PROGRAM 
20 GOTO 40 
30 DIM A(25,25) 
40 LET A(21,15)=13.5 
50 PRINT A(21,15) 
60 END 

The array will be dimensioned to 25 by 
25, even though the logical program flow 
does not pass through line 30, because ac­
cording to the standard an array will be 
dimensioned in a lower-numbered line 
than any line referencing the array. How 
does the interpreter know about line 307 
The interpreter must do a pre-scan of your 
program after you type RUN but before it 
actually starts executing your program. 
This pre-scan prevents a BASIC inter­
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preter's being truly interactive. (To com­
ply with this phrase of the standard and 
be interactive, the interpreter will have to 
be large or slow or both.) This problem 
could be easily fixed by changing the stan­
dard to read that an array will be dimen­
sioned in a lower-numbered line than any 
line referencing the array, and the logical 
program flow will pass through the line 
that dimensions the array. 

The TI-99/4 BASIC does a pre-scan, 
and I find it inconvenient to debug pro­
grams on the TI after having used a 
Microsoft BASIC and one of Data 
General's BASICs, which do not use a pre­
scan. The TI-99/4 interpreter does not 
allow you to edit a program statement 
and then use the CONTINUE command. 

It's very important that developers and 
users of BASIC interpreters for microcom­
puters and small minicomputers read and 
comment on the standard. 

Howard G. Drake, Product Specialist 
BASIC Languages 
Data General Corp. 
239 West Main St. 
Westboro, MA 01581 

The public-comment period is now in 
progress for the BASIC standard being 
developed by the X3J2 technical commit­
tee of the American National Standards 
Institute (ANSI). 

Copies of the Draft Standard can be ob­
tained from Dr. Kurtz at Dartmouth Col­
lege, Hanover, NH 03755. Interested 
readers may send comments on the Draft 
Standard directly to Ronald E. Anderson, 
BASIC Standards Liaison, University of 
Minnesota, 2122 Riverside Ave., Min­
neapolis, MN 55454 . .. R. S. S. 

Praise for RSCOBOL 

Two letters to the editor appeared in the 
July 1982 BYTE ('Turn the Tables," page 
22) commenting on my review "COBOL 
for the TRS-80 Models I and III" (March 
1982 BYTE, page 384). Both readers 
seemed to feel that I was less than en­
thusiastic about the product, so ·I would 
like to clear the air immediately. As I 
stated in the review, I believe that 
RSCOBOL is "professionally done and 
well suited to the TRS-80." Mr. Erickson 
notes that I failed to mention what he con­
siders the most outstanding quality of the 

system-the fact that it works as adver­
tised. However, he bases his statement on 
the use of Ryan-McFarland COBOL on 
CP /M, not the TRS-80 version I re­
viewed. Although the TRS-80 version is 
of very high quality, I found several bugs; 
some of these have since been fixed, some 
have not. 

Mr. Pokorny claims I did a grave in­
justice to RSCOBOL. (He immediately 
weakens his argument by making a couple 
of needless and groundless ad hominem 
remarks.) Almost every feature Mr. 
Pokorny mentions in his letter received 
significant attention in my review. The 
editor's FIND and CHANGE commands 
are completely explained. The compiler's 
output options are thoroughly described. 
Mr. Pokorny asks rhetorically, "What are 
the true trade-offs to ISAM (indexed­
sequential access method) files?" A full 
discussion appears on pages 408 through 
411 of my review. On the topic of pro­
gram segmentation, · I stated that 
RSCOBOL provides "the most dynamic 
memory-management system that I have 
seen in any TRS-80 language" (page 404); 
on run-time speed, "my overall impres­
sion of run-time performance 1s 
favorable" (page 406). 

Mr. Pokorny seems particularly upset 
with my statement that RSCOBOL's 
ISAM file method, although powerful, is 
limited by disk space to very small ap­
plications. He uses a TRS-80 Model Ill; if 
his machine is standard, it has double­
density, 40-track drives. The Model I, on 
which I reviewed the system, uses single­
density, 35-track drives-less than half 
the space of the Model III . "Very small" is 
clearly a subjective concept; that is why I 
intentionally provided the formula given 
by Radio Shack to calculate file size based 
on record size, number of keys, etc. Pro­
grammers should be able to determine, 
based on the information given in my 
review, whether RSCOBOL's ISAM files 
can meet their requirements. 

If my review left doubts in anyone's 
mind, let me stress again that RSCOBOL 
is a fine product. I wish I could afford a 
TRS-80 Model 16 with 512K bytes of 
memory and a hard disk to test my suspi­
cions that it is a superior product in that 
environment. 

Rowland Archer Jr. 
Flint Ridge Apartment 59 
Hillsborough, NC 27278 
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OEM's, system integrators and dealers! Join us in 
the winners circle with our high performance equipment 
and the best discount schedule and dealer plan in the industry. 
Call or write: Dealers inquiries circle 187. All other inquiries circle 188. 

OUTSIDE THE USA WITHIN THE USA 

Ill(/lnlegraled Business Compulers 18(/ DISTRIBUTION 
21592 Marilla Street 4185 Harrison Blvd., Suite 301 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 
UNIX Is a trademark of Bell Laboratories. ONYX Is a trademark of ONYX Systems Inc ,; OASIS Is 
o trademark of Phase One Systems; ALTOS IS a trademark of ALTOS Computer Systems. 

With the reputation of the fastest 8 bit microcom­
puter on any race course, IBC has designed its 16 bit 
computer entry for world class competition. The all new 
ENSIGN™ multi-slave processor architecture has 
performance that rivals the largest and most expensive 
16 bit mini-computers and small 32 bit mainframes at a 
fraction of their cost. The ENSIGN supports up to 32 users 
using the OASIS-16™ or UNIX™ operating systems. Eight 
bit IBC Cadet owners can easily upgrade their system to 
an ENSIGN configuration as both systems share a 
common cabinet disk drives 
and power supply. :rac·· DnYX' ~L 0:\ 

Microprocessor Type 68000 Z-8000 

Microprocessor Speed 8MHZ 4MHz 
OASIS-16 Operating System (Max Users) 32 .. . 
UNIX Operating System (Max Users) 32 8 
Disk Speed 110 (MB/Sec.) .81 65 
Seek (Milli Sec) 35 50 
Main Memory (Max) 8MB'' 1MB ,, 

I Disk Storage (Max)' 11.000MB I 160MB 

'Using Standard Supplied Disk Controller 
''2 MB Available Now 8 MB Available 1st Quarter 198~ 
' ' 'Not Supported 
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Moral Issues: 

Everybody's Business 


was interested and slightly disap­
pointed by Martin J. Weitzman's letter 
(see the June 1982 BYTE, page 36), which 
berated your magazine for publishing a 
letter from Steven Pacenka (February 
1982 BYTE, page 30) concerning nuclear 
issues. Weitzman further suggested that 
BYTE should not publish any letters deal­
ing with moral or social issues. I must beg · 
to differ. 

We should remember that while our 
common tie is a technical one, we are 
nevertheless a subsection of society. 
Discussion of the moral and social con­
cerns of our field cannot be left to anyone 
else. The computer revolution will most 
likely have a profound effect on our soci­
ety . Therefore, because we are the ones 
who can most clearly see the future, we 
are the ones who must provide leadership 
and foresight. 

For that reason I support open discus­
sion of how computers affect our world. 
We should encourage BYTE and other 
computer magazines to become forums 
for consideration of these moral and 
social issues, and we should each take 
time to help make ours a computer­
li tera te society. 

Brett Wuth 
Box 971 
Pincher Creek, Alberta 
TOK 1WO Canada 

More on IBM 

I am writing in reply to Louis Kovacs' 
letter in the June 1982 BYTE (page 28) . I 
will not attempt to defend customer 
"gouging" by IBM because I believe no 
such thing has taken place. 

Mr. Kovacs seems to have the miscon­
ception that personal computer manufac­
turers are solely out to do hobbyists a 
favor and not to make a reasonable profit. 
I am sure that if Mr. Kovacs decided to go 
into business he wouldn't stay there long. 

IBM, by all accounts that I have read, 
spent many intensive man-years develop­
ing the Personal Computer, not to men­
tion the overhead of tooling up for pro­
duction, management costs, labor to build 
the machines, and so forth. I can't con­
ceive of anyone expecting a manufacturer 
to sell its product at the cost of the com­
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ponents alone. IBM's reselling of Epson 
printers or Tandon drives as part of a 
complete package should allow the firm to 
recover its overhead plus a profit; other­
wise, why be in business? 

If Mr. Kovacs feels that IBM is charging 
too much for its product, the best way to 
inform IBM is by not purchasing the Per­
sonal Computer. If enough people 
boycott the computer, they will probably 
force IBM to either drop the price or drop 
the product completely. I doubt either of 
these will happen, though, because a lot 
of paying customers feel that the Personal 
Computer is worth the price. 

As for employee discounts on the Per­
sonal Computer, of course IBM is not be­
ing "altruistic." This practice encourages 
employees to use the Personal Computer 
on their own time to develop new IBM 
software in return for royalties. No doubt 
hundreds of professionals at IBM will 
devote countless hours to this task, hop­
ing to create at least one excellent pro­
gram, and IBM is wise to tap this re­
source. 

Finally, it's unreasonable to expect any 
company to service products that users 
have modified (e.g., by installing their 
own Tandon drives) because the company 
cannot know if the modifications were in­
stalled correctly, if the added parts meet 
the specifications of the design, and so 
forth. Also, while many different drives 
have the same interface requirements, 
power-supply requirements, and mount­
ing holes and can be substituted safely, 
the company does not carry documenta­
tion on the other drives and could not 
easily service such modified products. 

I believe Mr. Kovacs should reassess his 
position; it is unrealistic to think that any 
company is in business just for the fun of it. 

Raymond A. James 
1373 Taft St. 
Lemon Grove, CA 92045 

I would like to add this letter to the 
many you have received concerning IBM's 
Personal Computer. I bought a Personal 
Computer a few months ago, and while I 
have been generally pleased with it, I 
think you have neglected to mention some 
of its more important weaknesses. I also 
think that you haven't looked very care­
fully into the kind of service-after-the-sale 
offered by this rather large and imper­
sonal multinational corporation. (See 

Gregg Williams's "A Closer Look at the 
IBM Personal Computer," January 1982 
BYTE, page 36.) 

In BYTE's first-ever article on the Per­
sonal Computer ('The IBM Personal 
Computer: First Impressions," October 
1981 BYTE, page 26), Phil Lemmons 
lavished praise on the IBM design staff for 
putting so many interesting graphics 
features on one machine. Unfortunately, 
many of these features are of little use to 
me in serious applications. Instead of 
commands that will allow me to set win­
dows, viewports, scaling factors, and 
rotation factors and do three-dimensional 
graphics, I get simple line-drawing com­
mands, circle generators, a PAINT com­
mand whose usefulness I cannot fathom, 
and a graphics definition language that is 
also of little use to someone who wants to 
make plots and graphs instead of Space 
Invaders games. 

Microsoft and IBM have been curiously 
inconsistent with the way in which they 
have modified BASIC to get IBM Personal 
Computer BASIC. The PRINT USING 
command in this version is less flexible 
than the same command in other versions. 
such as HP-85 and Tektronix. For exam­
ple, with IBM's BASIC I cannot conve­
niently imbed spaces within a line, I can­
not define a format once and then use it 
again, and it is extremely inconvenient to 
print a group of numbers · with different 
formats on the same line. 

Personal Computer BASIC does not 
allow multiple-line define function (DEF 
FN) statements, nor does it have the abili­
ty to pass arguments to a subroutine 
called with GOSUB. This makes writing 
even moderately efficient code very dif­
ficult. Try writing a factorial function in 
IBM's BASIC; it will make you cry for 
North Star's multiple-line DEF FN syntax. 

Another problem with the Personal 
Computer graphics is the inability to put 
characters at a given x ,y coordinate . This 
means that when I am drawing a graph l 
can't put axis labels anywhere I choose; I 
am forced to put them in the 25-line by 
80-column matrix. Furthermore, there is 
no axis-drawing ability in Personal Com­
puter BASIC; this must be done by the 
user, which takes considerable machine 
and programmer time. 

I had hoped that these were weaknesses 
that IBM would want to know about and 
fix expediently. I conveyed my sugges­
tions directly to IBM and had to wait be­
tween two and five months for answers to 



THE FIRST 
AND LAST WORD 
IN LETTER-QUALITY 
OUTPUT: 
SPINWRITER; 

There's only one word for a com­
prehensive printing system in the 
letter-quality office printer/terminal 
market: Spinwriter. NEC's Spinwriter 
3500 Series includes ten models­
all of which bring new dimensions 
to letter-quality printing 

With each Spinwriter 3500, 
you get the benefits of a superior, 
medium speed 35 CPS print 
mechanism plus more. 
Ten Totally NEC-built Forms 
Handlers. Of all printer companies. 
only NEC designs and manufactures 
its own comprehensive family of 
forms handlers. All of them are user­
changeable, to handle a// your forms 
quickly and easily There's a single­
sheet feeder that's user-upgradeable 
to add a second bin or envelope 
feed There's also a cut-sheet guide, 
a bi-directional tractor, demand 
document tractor with tear bar and 
copy separator, manual inserter and 
bottom feed . 
Remarkable Uptime Standards. 
Standards which have made the 
Spinwriter a legend. A 3,000-hour 
MTBF-more than two years be­
tween failures! And no preventive 
maintenance or routine lubrication. 
Ever And, with only 3 easy access 
major spares, MTIR is reduced to 
only 15 minutes' 

Word Processing Assist. 
To simplify use, the terminal can 
perform WP tasks like automatic 
bi-directional printing, automatic 
proportional space printing, auto­
JUStification, line centering, automatic 
bold and automatic shadow printing 
In all of Spinwriter's many type styles, 
in thimble print elements of up to 
128 characters. 
Immediate Interfacing With 
Your System. Choose from ten 
printer or terminal models with 
Oume, Diablo, Centronics, IBM PC, 
RS-232C interfaces Spinwriter 3500s 
are also functionally compatible with 
Spinwriter 7700 and 5500 Series 

The Spinwriter 3500 Series. 
Reliable, quiet, compact, flexible, 
and easy to use. From NEC. The 
first-and last-word for better 
letter-quality output. 

NEC 
NEC Information Systems, Inc. 

,-------------,

NEC Information Sys tems. Inc. BE1os2 

5 Mili ti a Drive. Lexington, MA 0217 3 

D Have a representative call me. 
D Send me more inlormation on the 

Spinwri ter 3500. 

Narne 

Tille Telephone 

CompMy 

Address 

Lc~_____ _:iate ---~- .J 

Sp1nwr1 ter is a trademark o t Ni ppon Elec tric Co Lid 

Circle 274 on inquiry card. 
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my letters. IBM's responses were noncom­
mittal, general, rehashed from its 
manuals, and hence thoroughly useless. It 
looks like IBM is going to wait for the 
market to decide what will sell and let 
someone else write the software. 

L. Ravi Narasimhan 
1700 Argonne Dr. 
Concord, CA 94518 

Maintenance Alternatlves 

It's about time you informed your 
readers of the alternatives to maintenance 
and service problems that a personal com­
puter buyer faces (see "Maintenance 
Alternatives for Personal Computers" by 
Lewis A Whitaker, June 1982 BYTE, page 
452). I own a Radio Shack TRS-80 Model 
I and am very disappointed with Radio 
Shack's repair service. I was once charged 
in excess of $300 for service although the 
unit was never fixed. (I have since read 
that my problems were caused by bad in­
terface connectors). 

Because of these problems, I purchased 
a Hewlett-Packard HP-85 computer. Un­
fortunately, one month after the 90-day 
warranty expired, the system quit. I sent 
the unit to an HP service center, and after 
spending another $300 I had my system 
back. 

I blame the computer dealer for not in­
forming me that a service contract (which 
I now have on my system) was available 
for $15 per month. I recently purchased a 
disk drive, and its service contract costs 
$9 per month . (These contracts are for 
"bench," or off-site service.) 

The HP service has been excellent, and 
after over a year of use I've had no other 
problems. 

I would advise owners incapable of 
repairing their personal computers to buy 
some kind of service contract. (I find the 
HP service contracts to be more reason­
able than others .) 

William R. Spencer Jr. 
5421 Grandin Rd. Extension 
Salem, VA 24153 

P-LISP for the Apple 

In the June 1982 BYTE, Jeff Bonar and 
Steve Levitan reviewed App-L-ISP from 
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Datasoft Inc. (page 220). Our company 
also markets a version of LISP for the 
Apple II that we feel is far superior to the 
Datasoft product. 

Our version, P-LISP, not only supports 
all the standard LISP functions, but also 
includes high-resolution graphics, 
floating-point math, random-access files, 
support for assembly-language program­
ming with PEEK, POKE, and CALL 
statements, and a memory-management 
scheme that lets you allocate or protect 
any page in memory . You can even use 
the extra 16K bytes of memory on a 
language card, if you have one. All Apple 
DOS functions are supported, as is 
ONERR for very powerful error process­
ing capabilities. We also support use of 
the TRACE command for functions and 
string atoms. 

For documentation, instead of supply­
ing Winston and Horn's LISP book and 
then trying to make the software follow 
the book, we have available The P-LISP 
Tutorial. This book was written for us 
specifically to work with P-LISP. 

We welcome inquiries from BYTE 
readers about our products. 

Stewart M. Schiffman, President 
Gnosis 
4005 Chestnut St. 
Philadelphia, PA 19104 

Flylng ANT 

In Richard .Campbell's fine article on air 
navigation, "Omni Aviation Navigation 
System" (June 1982 BYTE, page 468), he 
introduced a program that, utilizing 
trigonometric techniques, could simulate 
the VOR (very-high-frequency omni­
range) readings of an airplane in flight. He 
then observed (in the ''Modifications" sec­
tion) that this program would lend itself 
well to high-resolution graphics displays 
of simulation space, the To/From flag, the 
CD! (course deviation indicator), and so 
on. 

Such a program does indeed exist and 
has many additional features . Air Naviga­
tion Trainer (ANT) is available for the 
Apple II computer from Space-Time As­
sociates (20-39 Country Club Dr., Man­
chester, NH 03102, (603) 625-1094) for 
$40. ANT is a real-time simulation involv­
ing a world of six VORs, two NDBs (non­
directional beacons), and other land­
marks. In this program you must actually 
navigate by making heading, airspeed, 

and OBS changes, adjusting for the effects 
of the wind (selectable), viewing the 
ground track (selectable and scale­
adjustable), etc. All maps and cockpit in­
strumentation are in graphics. Sound ef­
fects, including Morse station IDs, add to 
the realism. Four different simulations and 
a VOR demonstration for beginners are 
included. 

Ken Winograd 
Space-Time Associates 
20-39 Country Club Dr. 
Manchester, NH 03102 
(603) 625-1094 

Double Density 
for the Osborne 1 

As a long-time user of the Osborne 1, I 
was greatly interested by Mark Dahmke's 
well-written analysis of this superior com­
puter ('The Osborne l," June 1982 BYTE, 
page 348). Permit me, however, to make a 
few remarks and additions to his findings. 

First, the command FMT is now FOR­
MAT with the new ROM. 

Second, concerning the numeric key­
pad (and the numeral keys on the regular 
keyboard), you needn't choose either 
numerals or preprogrammed functions. 
Without the control key the numerals 
work as usual; with the control key the 
alternate function is used. 

In answer to the justified complaint that 
the disks hold only 92K bytes of data (for­
matted), help is on the way. The double­
density option mentioned in the article 
has been announced and should be avail­
able by the time this letter is published. 
According to Adam Osborne, who wrote 
me two weeks ago, both single- and 
double-density options will be supported 
by the installed hardware and the accom­
panying software. 

Again, thank you for a lucid review of a 
great machine. 

Felix Schnur 
18 Murray Hill Rd. 
Scarsdale, NY 10583 

The double-density option for the 
Osborne 1 has been delayed due to design 
problems related to the data-separator 
chip being used. Osborne designers have 
gone back to the drawing board and now 
expect the option to become available this 
fall . .. M. H. 

Circle 401 on Inquiry card. ~ 





When you say your
diskdrive has more juice
than Apple's, be prepared 
to cut one open. 

The problem with Apple's disk drive 
stems from the core. 

There are a lot of good reasons why 
dealers all over America aren't recommend­
ing Apple's disk drive. And one of the main 
reasons is Rana Systems' new Elite Series 
of Apple 11 compatible disk drives. 

It's easy to see why Apple®has been 
having some major slipped disk problems. 
Just look at their antiquated head positioner. 
Apple is a regislered trademark of Apple Computer Inc 
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It's plastic. Just like a toy. That's why it can 
take multiple passes to get the information 

needed . And why the 
information on your disk 
can appear obscured and 
unreadable. If Apple 's 
positioner doesn't accu­
rately center the head 

Applesprimitiveplasticpositioner over your data tracks, it's 
~~0!~~ le but sloppy way to cap- no bargain at any price. 



Rana knows the head positioner is the 
heart of the machine, so we didn't cut any 

corners. To most accu­
rately place the head 
over the data area we 
use finely machined 
lead screws and metal 
band positioners. They 
provide you with the 
fastest and clearest 
data recognition on 

Ranasslale o f lhe arl lecl inology lead the market. W1'th three 
screw and melal band pos1l1oners give 

vaslly improved speed and accuracy. to four times faster 

access, track to track. With far greater pre­
cision than Apple's, to give you virtually 
100% data integrity 

More juice on Apple's inferiority. 
There's another big problem Apple has 

chosen to ignore. The irritating scratching 
noise that occurs when it is searching for 
information. Rana, on the other hand, has 
built the Elite Series to be virtually noiseless. 

And more importantly, Rana has an 
advanced write protect feature which 
makes it impossible to lose your information. 
A simple touch on the front panel 's mem­
brane switch gives you failsafe control . 
Apple of course only has a notch or tab, 
which gives you only minimal protection. 

With the superior Elite controller card, 
you can control up to four floppy disks using 
only one slot. With Apple's you can only use 
two. Of course, you can still plug into 
Apple's controller card, but down the line 
you 'll want to switch to Rana's and save 
yourself a slot. 

Elite also gives you more 
byte per buck. 

Even our most economical model, the 
Elite One, gives you 14% more storage than 
Apple's. 163K versus Apple's 143K. With 
our Elite Two offering 326K and our top-of­
the-line Elite Three offering a 356% storage 
increase at 652K. That's almost comparable 
to hard disk performance, al l because of 
our high density single and double sided 
disks and heads. 

- Elile Three 652K+356% 

- Disk II 143K 

And the cost? Just look at the chart. 
272 Bytes per dollar for Apple, versus 
between 363 to 767 Bytes per dollar for 
ours. They're not even close. 

Apple Disk fl Elite One Elile Two Elite Three 

The real beauty of it isn't 
the beauty of it. 

There is no comparison to the lean, 
clean design of the Elite Series to Apple's 
5 year old model (which by the way has 
never been updated). It's our superior 
technology, operating economy, increased 
storage and faster step that makes us the 
best performing and hottest selling disk 
drive in America. 

So give us a call or write for more infor­
mation. It doesn't take a lot of courage to cut 
into an Apple when you outshine them as 
brilliantly as we do. 

RanaSystems 

20620 Soutt1 Leapwood Avenue. Carson, CA 90746 213-538-2353. For dealer informahon call 
loll free : 1-800-421-2207. In Californoa only ca ll: 1-800-262-1221. Source Number: TCT-654 

Available at alt participating Computertand stores and other fine computer dealers. 
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Call SYNCOM. We've got a 
friendly way of solving things. 

Talk with a person who will help 
you analyze the problem. Environ ­
ment. Equ ipment. Handling. Or the 
diskette itself . 

Your Syncom distributors or local 
dealers are already using our 

SYNC8M. 
Manufacturer of a full line of flexible media 

Circle 377 on inquiry card. 

self, why not jot these numbers 
in the margin of the Error Codes 
page of your operator's manual. 
800-843-9862 ; 605-996-8200 
Or write: Syncom, Box 130 
Mitchell, SD 57301 

Letters................_ 


Short but Sweet 

have one comment regarding R. S. 
Peterson's le tter in the June 1982 BYTE 
("Cruel but Fair, " page 34): typical mili­
tary thinking. 

R. D. Peterson 
16 Manorshire Dr., Apt. 6 
Fairport, NY 14450 

It's a Small World, 

After All 


I find it disturbing to read, in such a fine 
publication as BYTE, technically in­
competent (if not deliberately misleading) 
advertising. I refer to the advertisement 
by Microstuf Inc. on page 121 of the June 
1982 BYTE. I have seen this advertisement 
in earlier issues but assumed it would not 
appear again. 

In the first place, the headline reads 
".001 Second From Wall Street," and the 
first sentence seems to equate that to a 
microsecond. If that weren't glaring 
enough, the people at Microstuf have also 
moved western Kansas to within 186 (or 
.1867) miles of New York City, unless 
they know of some other Wall Street o r 
have found a data-transmission medium 
faster than light. 

Steve Hendrix 
Route 8 Box 81E 
New Braunfels, TX 78130 

BYTE's Bits 

IBM to Exchange Easywrlters 

Current owners of IBM Easywriter 1.0 
can exchange that version at authorized 
IBM Personal Computer dealers for the 
recently introduced Easywriter 1.1 . Ac­
cording to IBM, the new version is faster, 
easier to use, and features enhanced capa­
bilities such as the ability to store 
documents as individual DOS files and to 
convert and merge Visicalc print files into 
Easywriter documents. 

To exchange versions, provide your 
dealer with the inside cover page of the 
Easywriter 1.0 manual as proof of pur­
chase before December 31, 1982.• 

We figure you don't need 
any more stress. You've got 
enough just getting your 
word or data processing 
work done. 

So, whenever a floppy 
diskette - anybody's floppy 
diskette - fails to initialize 
or read/write properly, ca ll 
Syncom. 

trouble-shooting 

staff as part of their 

service. 

We 'll talk you through 
step-by-step and help 

pinpoint what the 
problem is. 

But, for the times 
when you'd prefer 

to get quietly to the 
bottom of the matter your­



The Best Made Better 

When we unveiled our CompuStar "' 

multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 

Our newly redesigned CompuStar" ' 
boasts the same performance statistics 
that made its predecessor such an over­
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca­
pability, an expanded library of visual 
attributes including reverse video, un­
derlining and below-the-line descenders. 
an enhanced disk operating system and 
Microsoft BASIC - all at no extra cost! 
And single-user systems now start at as 
little as $29%. 

There are four types of CompuStar ' " 
workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 

Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis­
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un­
like other systems, you configure the 
CompuStar the way you want 
it ... connecting any combination of 
VPU's in a "daisy chain" fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1 1/~ 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a claim most of the other multi-user 
vendors just can't make. 

Inside our new CompuStar you'll find 
a level of design sophistication that's 
destined to establish a new standard 

engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after-the­
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu­
ter you'll ever ( have to ) buy, ask 
your dealer today about our all new 
CompuStar"' system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best ... even better! 

9l~~Af~TEC
35svSTEMS®


with 10 to 96 megabytes of multi-user for the industry. A series of easy-to­ 2300 Broad River Rd. Columbia, SC 2921 O 
storage. serv1ce modular components has. been (803) 798-9100 TWX: 810-666-2115 
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Z-80ATM CPU, 

Floppy Disk Controller, 


64K of Memory, Serial & Parallel 

1/0 Ports ... all on a SINGLE S-100 BOARD! 

Don't Buy Another One of Those 3 Board Sets Till You See What One Can Do! 

Advanced Micro Digital has been 
producing the SUPER QUAD for 
some time now and it's truly one of 
a kind. Just plug this board Into 
any S-100 mother board and 
hook-up your disk drives to it. It 
flies. Runs with CP/M. MP/M. and 
turbo-DOS. Vou can also plug In 
additional boards. 1/0. hard disk 
controllers. etc. SUPER QUAD Is a 
BUS master. The cost of this board 
Is one third to one half of what 
you have been paying for the 
thiee board set. Just take a look 
at these features: 

Now It's time to replace or 
throw away the old S-100 

beads and plug the SUPER QUAD 
In. Save space. money and power. 

Retail price Is 5875. 

• 	IEBE s-qoo Stendmd 
• Z-80A CPU 
• 	64K of Bank Select Memory as 

well as extended addressing 
• Double density floppy disk 

controller. Both 8 or SW' Disk 
Drives 

• 2 serial & 2 parallel 1/0 ports 
(RS-232 and Intelligent hard 
disk Interface). 

• 2K or 4K of monitor EPROM 
• 	Runs with CP/M®, MP/M®and 

turbo-DOS'" 
• One year warranty. 
• 	Free copy of superbios disk 

Also Introducing SUPER/SLAVE to 
run multi-processing operating 
systems such as turbo-DOS™. With 
128/64K of memory. serial & 
parallel 1/0. you can plug 
multiple of the slaves with the 
master and each user will have its 
own CPU and memory local. 

For more Information write or call: Sales Dept. 

12700 B Knott St.• Garden Grove CA 92641 • (714) 891-4004 TELEX: 678401 tab irin 
® Registered Trademarl< of Digital Research Corp. Circle 8 on Inquiry card. e Copyright 198 1 Advanced Micro Dig ita l Corp 
n Registered Trademark of Sottwae 2000 Inc. 



Beyond the Peaks of Visicalc 

Desktop Plan II, Microfinesse, and Plan80 let 

financial planners handle large and complex models. 

Planning, particularly financial 
planning, has always been associated 
with some level of mystique. In an­
cient times, planners studied the 
stars, consulted with oracles, or ex­
amined the entrails of animals. Even 
today, our modern statistical tech­
niques are considered by some to be 
as mystical as the reading of tea 
leaves . But mystical or not, the goal 
of financial planning has always been 

About the Author 
Jack Bishop is a strategic planner and 

economist who has degrees in both chemical 
engineering (BS) and business (PhD). His first 
association with computers dates back to the 
days of vacuum tubes (IBM 709). 

Visicalc is a trademark of Visicorp. 

Editor's note: Until very recently, Microfinesse 
was distributed by Osbonie!McGraw-Hill of 
Berkeley, California, and it was there that all of 
the author's dealings took place. At press time, 
the developers of the software, P-E Consulting 
Group of Egliam, England, were handling the 
distribution, but they are actively seeking 
another firm to take over distribution in the 
US .. R.M. 

Jack Bishop 

916 Maple Ave. 


Evanston, IL 60202 


the same: to manage available 
resources in the most profitable way. 
The goal of the three software 
packages reviewed here is to do just 
that. 

One of the main advantages of 
financial planning is that it provides a 
rationale for making financial deci­
sions . Long-range plans can be used 
to evaluate such issues as the merits 
of borrowing how much, when, and 
at what terms. Effective planning also 
lets a manager anticipate cash needs 
in time to avoid the expense of last­
minute borrowing. 

These three software packages are 
intended to help us reduce financial 
and other types of plans to numbers. 
The claims for the packages include 
budgeting, planning, control, 
finance, and cash management. The 
marketers also suggest that their soft­
ware can analyze sales, capital, infla­
tion, interest rates, real estate, pro­
ductivity, cost and variance , 
research-and-development projects, 
and so on. 

That's quite a list, but all three 
packages achieve the goal of pro­

viding powerful yet simple financial 
modeling tools for a modest cost. 
With a fair degree of training and ex­
perience in the accounting field, you 
will find any of these packages a cost­
effective tool. For those without such 
training, I hope this article may pro­
vide a bit of background. 

Financial Modeling 
Long-range planning, often called a 

"modeling exercise, can extend 
beyond mere numbers to mirror the 
organization of a business. Variables 
such as labor, material, and capital 
requirements can be charted by day, 
week, month, or year . Such a model 
ties concepts together and suggests 
relationships between people, pro­
ducts, and money. 

It is important to realize that, 
without an understanding of the 
"real" world, the best model is 
useless. Hence the key to constructing 
workable models is a strong sense of 
how the world works and what is im­
portant. With these factors in mind, 
the software can help you develop 
financial insight. 
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At a Glance 
Name 
Desktop Plan II 

Type 
Financial Planning-Plus 

Manufacturer 
Visicorp (Personal Software) 

2895 Zanker Rd. 

San Jose. CA 95 I 34 

1408) 946-9000 


Language 
BASIC 

Price 
S250 

I system disk 
I backup disk 

Documentation 
I 99-page manual 

Equipment required 
Apple JI or II Plus 
32K bytes (or more) 
I disk (or more) 
Printer recommended 

Audience 
Financial professionals 
Independent business professionals with 

MBA or equivalent 

Name 
Microfinesse 

Type 
Financial Planning-Plus 

Manufacturer 
P-E Consulting Group Ltd. 
Park House 
Egham. Surrey 
England TW20 OHW 
(formerly distributed by Osborne/McGraw­

Hillj 

Language 
Pascal 

Price 
S495 

4 system disks 
Software protection chip 

Documentation 
I 39-page manual 

Equipment required 
Apple II Plus 
48K bytes (or more) 
2 disks (or more) 
80· I 32 column printer 
Pascal language system 

Audience 
Financial professionals 
Independent business professionals with 

MBA or equivalent 

Name 
Plan80 

Type 
Financial Planning-Plus 

Manufacturer 
Business Planning Systems Inc. 

Two North State St. 

Dover. DE 1990 1 

1302) 674-5500 


Language 
CP/M 

Price 
S295 


I system disk 


Documentation 
I 39-page manual 

Equipment required 
Apple and standard CP/M system 

56K bytes (or more) 

2 disks (or more) 

Editor to create and modify text files 

Terminal with: 


cursor addressing 

clear screen 


Audience 
Financial professionals 
Independent business professionals with 

MBA or equivalent 

The Limits of Visicalc 
Visicalc was the pioneer of finan­

cial planning programs for 
microcomputers, and my first love. 
Its greatest strength is its extreme flex­
ibility. With it I can quickly lay out 
the basic structure of a model (the 
number of years, the main elements 
of income and expense, and so on). 
But the development of a model is a 
"cut and paste" process; it is never 
right the first time. Lines have to be 
changed. And lines have to be added. 

As time went on and I added more 
line items, more years, more 
businesses, and so on, this "more is 
better" syndrome led me out of 
memory so many times that I decided 
to look for additional software. I 
needed something that would handle 
more information but provide the 
flexibility and ease of use Visicalc 
gave me. This review is the story of 
that search. 
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Getting Started 
Desktop Plan II, from the wonder­

ful folks who brought us Visicalc, is 
the simplest package to use. And it 
even lets you transfer Visicalc files to 
the format required for Desktop Plan 
II . But the documentation in the 
package I bought left something to be 
desired: after I read page 4 in section 
1, I expected to find page S; instead, I 
found page S of the table of contents . 
I still wonder if I missed something 
important. Such mistakes are usually 
the exception, but even minor exclu­
sions can throw you off. 

In addition, a few helpful features 
were missing. Color highlights in the 
manual would let some of us flip 
through quickly and others savor 
each word. Tabs for each section 
would be helpful in each of these 
packages . A pocket card summariz­
ing the key points on the operation of 
the system would also be a welcome 

addition. use many computer 
systems and languages, each with its 
own syntax and mechanisms, and 
such pocket cards are invaluable 
references. 

On a positive note, I appreciate the 
heavy paper stock of the Desktop 
Plan II manual. Manuals tend to 
receive quite a bit of abuse. Desktop 
Plan II sets a decent standard for 
others in its use of heavy paper. 

Developing a model on Desktop 
Plan II is fairly simple. As with any 
system, modeling begins by writing 
out the line items on a sheet of paper 
(sales, cost of goods, and so on) . The 
next step is defining the mathematical 
relationships between line items. This 
can be as simple as "gross margin 
equals sales minus cost of goods 
sold ." Having written the model 
down (after 15 years of developing 
models of one sort or another, I con­
fess to doing much of this in my 



head), I simply type the data into the 
machine. With Desktop Plan II, the 
data entry moves easily, followed by 
calculation rules selected from the 
menu or programmed in BASIC on 
the side. (More about these calcula­
tion rules later.) 

As far as time is concerned, with 
Visicalc I could develop a simple ·in­
come statement and balance sheet, 
with some ratios, in a couple of 
hours. That includes some simple 
projections for the future values and 
some time for "prettying up" the 
reports, but no forecasting routines. 
The same sort of model took a little 
longer with Desktop Plan II, but no 
longer than half a day. Although it 
gave me some extra power and I 
saved the time I usually spend clean­
ing up the Visicalc reports, the added 
structure of Desktop Plan II involved 
a little more time . 

Plan80 doesn't really start the same 
way. Copying the single disk is sim­
ple, and running through the routines 
to customize the system to my 
Anadex CM13L was reasonably 
straightforward, even though this ter­
minal was not among those listed in 
the manual. Forty-five minutes later, 
after only a few problems, I was able 
to boot the copy disk, type "Plan80," 
and enter the name of one of the 
seven examples. Working through the 
examples on the Plan80 disk is 
painless, but watch out for a long, 
slow-breaking pitch on page C-7 of 
the manual: 

To create a new Plan80 applica­
tion you use a program, called 
an editor.... If you have a 
favorite program for composing 
letters and reports, then use it to 
create text files containing 
Plan80 statements. 

Sounds great, but moving back and 
forth between my editor and the 
Plan80 code wears my patience thin 
very quickly. And if you don't have a 
favorite editor, or any editor, you're 
in trouble . 

Unlike the Desktop Plan II manual, 
Plan80's 81/2 by 11 format is difficult 
to balance on your lap along with the 
data , notes of the model structure, 
and whatever. And while the manual 

Desktop 
Periods Plan II 

10 270 
18 140 
20 N.A. 
30 N.A. 

Maximum Number of Lines 

Micro· 
Plan80 finesse 

304 250 
200 250 
183 250 
130 166 

Table 1: A summary of maximum model sizes (lines) versus the number of periods 
(columns). PlanBO and Microfinesse offer an advantage in that you can run larger 
problems. Note: N.A. = not available. 

for Desktop Plan II includes pictures 
of the screen, Plan80's instructions 
are vague because the authors don't 
know what editor I am using. The 
first time I could really see Plan80 
itself was when I ran the program 
after I set up the model using the 
prescribed structure and conventions. 
I read the first 60 pages of the manual 
without really tumbling onto this 
fact. 

My two-hour Visicalc model and 
four-hour Desktop Plan II model 
took more than eight hours with 
Plan80. I gained some more power 
along the way but sacrificed some 
ease; I was still left with a report that 
had formatting problems. 

Microfinesse-with four disks to 
copy and Pascal routines to patch in­
to the copies, not to mention the 
"software protection chip" to replace 
my game paddles in the paddle 
port-intimidated me at first. Finally, 
I was able to figure out which disks 
should be inserted into which drives, 
and when. But the manual could be 
more explicit. Again, the rows and 
columns are the first things to set up, 
but they are very hard to change. 
After having to rewrite a model from 
scratch, you'll be sure to plan the next 
one very carefully . The manual pro­
vides a convenient overview of the 
process, but the instructions on the 
screen don't quite seem to match the 
manual. A rewrite of the manual with 
screen displays (a la Destop Plan II) 
and walk-through answers would be 
a vast improvement. So would distin­
guishing a "one" from an "el." 

Microfinesse, the most powerful of 

the three packages, can be a bit over­
whelming at the start. The first model 
I did took all day, and that's just an 
estimate. 

Model Size Limits 
One of the major advantages these 

packages have over Visicalc is their 
ability to handle fairly large and com­
plex models. Early Visicalc models 
had about 150 rows and 20 columns 
(for months, quarters, or years), but 
for many applications that was not 
enough. An industrial or retail plan 
for a given period of time in the 
future should also include an equal 
number of months or years of his­
tory. This means that you would need 
30 to SO columns for a monthly plan 
and 15 to 30 columns for an annual 
plan. With fewer than about 20 col­
umns, you must force the analysis to 
fit the model, an undesirable state of 
affairs. By this standard, both Plan80 
and Microfinesse improve on 
Desktop Plan II (see table 1). Not that 
Desktop Plan II won't work well for 
most models, especially those that re­
quire fewer data points-it will. But 
take the number of columns into ac­
count before buying. 

Another drawback to Desktop 
Plan II is its inflexibility in terms of 
size. A key phrase in the Desktop 
Plan II manual explains: 

The entries defining the size of 
the model cannot be changed 
for this model any time after the 
"Y" response. 

This means you should spend some 
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Desktop Plan II PlanBO Microfinesse 

Define rows and Insert titles of Insert ti tles of 
columns rows and columns rows and colu mns 

Enter values Enter values Enter values 
Choose calcula­ Define calculation Define calculation 

tion rules rules rules and struc ture 
Choose items for 

report 

Table 2: The basic structure of the m odelin g packages. Th e di ffe rent structures of 
each package d on't seem to offer any clear adv antages. 

Photo 1: Microfinesse's graphics options include pie charts and bar charts. 
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time carefully planning the model 
before you start to lay it out, or face 
the risk of having to go back and redo 
everything. All packages require 
some commitment to size at the start, 
but Plan80 offers the greatest degree 
of flexibility of the three. Desktop 
Plan Il's size constraint and inflex­
ibility make it the most limited in this 
regard. 

Structure 
The structure of a program largely 

determines its capabilities and flex­
ibility. A program that creates a 
separate file of calculated values or 
reports, for example, is easier to leave 
to someone else for printing or fur­
ther analysis. 

Microfinesse is designed to accom­
modate as many as 15 different 
reports. The other two packages let 
you format reports after developing 
the model, and of these Desktop Plan 
II offers the simplest but least power­
ful report structure. The report struc­
ture provided by Microfinesse is its 
most powerful selling feature . 

All three programs provide a 
separate model-definition structure, 
which is an easy form to use. Desktop 
Plan II walks you through the con­
struction of the model, one step (row 
or column) at a time, not necessarily 
in sequential order. Plan80 and 
Microfinesse ask you to develop 
calculation rules but do provide 
powerful functions for quick and ac­
curate model development (more 
about these later) . Microfinesse, 
however, seems to have manufactur­
ing problems, bad luck, or both, 
because the model development op­
tion on my copy had unexplained er­
ror codes . 

While some structural differences 
in the programs exist (see table 2), no 
one method is clearly superior to the 
others. For my purposes, I prefer to 
put in the data that is readily 
available, develop some rules (rela­
tionships), test them out, get some 
more data, and so on. None of these 
packages is as suited to that kind of 
eclectic development as Visicalc. 
However, Microfinesse, which sets 
up a names structure right away, lets 
me work with abbreviations, a 
helpful addition. And Plan80 offers 



the option of names or row numbers, 
a handier method in practice than 
you'd think. 

Making Changes 
Somewhere, other than in text­

books, is a model that is actually built 
right the first time and does not re­
quire changing. Until I find it , I look 
for software that lets me learn and 
expand so that I can improve my 
models and then contract, simplify, 
and improve them even more. Only 
one package of the three, Plan80, 
seems to address this need directly . 

Microfinesse lets you make changes 
by saving single rows-a 
nuisance-but you can save the rows 
of a small model, grouping them into 
a larger structure to develop a new, 
improved version later. That's a lot of 
trouble, and I have a feeling that re­
entering the data would be easier. 

Desktop Plan II suggests that I 
leave blank lines for subsequent 
changes . This point is well taken and 
would be enhanced if the program let 
me renumber lines and move blocks 
of code around in the structure of the 
model. 

Plan80 models, built by your own 
editor outside of Plan80, have a great 
deal of flexibility. Why the marketers 
haven't pushed this is beyond me . 
The ability to move the whole struc­
ture of the model around is probably 
Plan80's best feature .. 

Graphics 
As a fan of the ability of graphics 

to present the results of modeling, I 
looked forward to the graphics all 
three packages promised. I expected 
to be able to do the following: 

•select line, bar, scatter, or pie charts 
•mix line and bar charts 
•set the scale for both horizontal and 
vertical axes 
•set titles anywhere on the page 
•select up to five curves per graph 
•plot changes in earnings versus 
changes in sales or assets-a marginal 
income analysis 

Alas and alack, three promises, one 
delivery-and even that is not with­
out severe limitations. 

The first Microfinesse graphics disk 

Photo 2: An example o f Desktop Plan !I graphics. 

I received had a bad sector, so I had 
to wait for a replacement. Fortunate­
ly, it was worth the wait. The litera­
ture promised line or bar charts, pie 
charts , and a color slide show. 
Microfinesse's performance proved to 
be spectacular (see photo 1) . Its op­
tions include title slides, choice of col­
ors, and center- or left-margin posi­
tioning. In addition, the user controls 
the order in which the slides are 
presented (in forward or reverse 
order). The user sets the timing . All 
of these features are built into 
Microfinesse. Still, the x axis is 
limited to 24 values, too few for 
many of my needs, but possibly plen­
ty for yours. Of course, being limited 
to one line on a chart at a time 
precludes many analyses and much 
power. But keyboard entry of graphic 
data provides such additional cap­
abilities as adding an economic con­
text to a sales projection. 

Desktop Plan II offers the second­
best graphics of the three (see photo 
2). I can get line or bar charts but not 
the mixture of the two that I find very 
useful. I can also save the picture to 
print with my Epson later-a vast im­
provement over a pile of computer 
pages (you can print the graph direct­
ly if you have a Silentype). A feature 
that would let the user set an initial 
configuration to print with his par­
ticular equipment would be a we!­

come addition. Autoscaling the axes 
is a real nuisance, and I hope that 
subsequent versions remove this 
restriction. My attempt to plot small 
values messed up the screen and hung 
up the system. 

Plan80's graphics capabilities leave 
a lot to be desired (see photo 3). The 
scaling on the x (horizontal) and y 
(vertical) axes is crude and only 
nominally under my control. I found 
the commands difficult to use because 
the options are paged "underneath" 
the class of the option (the type of 
graph-bar, two bars, scatter, 
cumulative-is visible for only an ins­
tant and then disappears behind the 
word "TYPE" again) . The simplistic 
structure of the graph renders it 
useless to me. However, highlighting 
the data points on the screen is a nice 
touch. The literature asserts that the 
ability to get a hard copy of the graph 
is in the works, and such a feature 
would be welcome-if I thought the 
basic graphics routines were worth 
printing. The graphics routines need 
improvement; revamped parameter 
handling and more observations and 
curves would make the package 
useful. If I were the author of these 
routines, I'd scrap them. 

While the graphics capabilities of 
the Microfinesse package approached 
my expectations, the others were a 
source of great disappointment to me. 
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Photo 3: An example of PlanBO graphics. 

Certainly microcomputers have 
greater graphics potential than these 
packages indicate. 

Built-in Functions 
The functions that are built into the 

software enable someone who doesn't 
know what a net present value is, for 
example, to calculate one to more 
decimal places than common sense 
dictates. I have mixed emotions about 
features such as this. If I don't under­
stand the power (and assumptions) of 
a function, I hope that I have the 
good sense to read about the assump­
tions and limitations associated with 
it. It's always a good idea to avoid us­
ing tools you don't understand. 

Desktop Plan II, to my mind, has 
the most limited and inconvenient 
functions of the three packages (table 
3), but its authors do let you write a 
number of custom rules. It didn't take 
me long to discover that the custom­
rule feature was by far the best for 
most of my models, while I ignored 
most of the built-in rules. The stan­
dard row-and-column manipulations 
seemed very clumsy to use. 

The data-generation functions 
Desktop Plan II provides for forecast­
ing are adequate for simple purposes, 
but not very powerful. Plan80 and 
Microfinesse solve the problem by 
making the user write the whole 
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model off-line, but provide a 
number of special functions keyed to 
financial modeling. 

The depreciation options, most ful­
ly laid out in Plan80 and more 
modestly in Microfinesse, are a 
worthwhile addition. I am, however, 
disappointed not to find routines for 
funding debt or to enable a multi­
variate regression analysis of 
historical data for use in establishing 
a basis for the projection of the future 
of an ongoing business. 

Because all three packages tout 
their ability to deal with monthly and 
quarterly data, I expected to see some 
statistical routines for dealing with 
such data. N,o such luck. Moving 
averages, more advanced seasonal 
adjustment, exponential smoothing, 
and so on are possible but may be dif­
ficult for the authors to include. The 
absence of such routines is a real loss. 
I wasn't really surprised to find 
multivariate regression routines miss­
ing, but I do believe statistical 
routines have a place in any modeling 
package. 

The ability to move smoothly from 
historical data through data genera­
tion is somewhat cumbersome in all 
three packages. Examples that com­
bine historical and projected sections, 
such as those that show calculated 
historical growth rates and sales pro­
jections derived from assumed 

growth rates, would display a better 
understanding of the user's needs. 
The presentation of an example along 
these lines might result in the 
development of more powerful 
second-generation offerings. 

The allocation rules Microfinesse 
provides are more powerful than they 
seem and offer the potential to take a 
top-down approach, allocating the 
shortfall in a profit plan to individual 
products and salespeople, for in­
stance. Wow! 

In general, however, a model's 
basic structure is the simplest part; 
count on doing that yourself. The 
functions provided by Plan80 and 
Microfinesse will help you around a 
few of the curves, but you must do 
anything fancy off-line, with the 
results plugged back into these struc­
tures. 

Examples and Reports 
Examples of how a software 

package works let us see the cap­
abilities of the program and learn 
some tricks as well. These examples 
are particularly helpful because they 
may give us insight into the structure 
of a model that the authors intended 
and for which they developed their 
programs. A sample of each of the 
reports hints at the reporting flexibili­
ty more than any "tricks" the authors 
might share with us. 

Sophisticated reports are distin­
guished by a number of little touches, 
including centered titles and 
headings, footnotes, the time and 
date stamped on each page, good 
pagination, true-column underlines 
(rather than a bunch of dashes that 
use up a line), commas to indicate 
thousands, a leading "$" at the head 
of a column, and a variety of ways to 
express "zero" (0, blank, - ) and 
negatives ( - , brackets ) and so on. In 
the modeling business, two features 
are absolutely required: the stamp of 
the date and time on each page, and 
the ability to dump the equations 
(similarly date- and time-stamped) 
easily. Modeling involves many dif­
ferent alternatives ("What if ... "), 
and without the time and date 
stamped, you might forget which set 
of reports came from which set of 
assumptions or calculation rules. 



Desktop 
Plan II Plan80 

Micro­
finesse 

Arithmetic and 
trigonometric 

add, sum 
subtract 
multiply 
divide 

add, sum 
subtract 
multiply 
divide 

add, sum 
subtract 
multiply 
divide 

percent 

absolute 
natural and 

common logs 
exponential 
sin, COS, 

tan , etc. 
square root 
integer 

percent 
maximum 
minimum 
lookup 
absolute 
natural and 

common logs 
exponential 
sin, cos, 

tan, etc . 
square root 
integer 
frac tion 

percent 

absolute 
natural and 

common logs 
exponential 
sin, cos, 

tan, etc. 
square root 
integer 

Depreciation straight-line 
decl. balance 
sum of year 's 

digits 
decl. bal.­

str. line 

straight-line 
decl. balance 

Time phasing time shift lag lag 

Investment analysis net present 
value 

IRR 

net present 
value 

IRR 

Forecast generation interpolation: 
arithmetic 

growth: 
simple 

geometric 
growth: 

simple 
compound 

allocation: 
equal 
pro-rat a 

Table 3: A summary of built-in functions . 

Desktop Plan II provides a single, 
but straightforward, example of a 
program (listing 1). The reports are 
date-stamped but not time-stamped. 
The overall look of the report is state­
of-the-art for a mainframe about 10 
years ago. The equation list (listing 2) 
will take some getting used to. As for 
custom rules, you're on your own; 
the list gives the calculation rules 
only, which I find very cumbersome. 

The single example provided with 
Microfinesse offers little clue to the 
power of the program(s). I could have 
used about five more examples show­
ing how to take advantage of the ef­
fort expended in the development of 
this product. The quality of the 
reports, too, leaves a great deal to be 
desired (listing 3 ). The report is date­
stamped, but the rest of it looks as if 
it were designed by engineers for 

engineers (as an engineer as well as a 
manager, I admit to being oversensi­
tive to the cosmetics of a good presen­
tation) . Looks like scissors and rub­
ber cement are the solution to pagina­
tion. Equation lists are similarly 
straightforward (listing 4) , without 
the cosmetic care that went into the 
graphics . I hope the authors will con­
sider adding to the reporting section 
the little things that can mean so 
much to help communicate the results 
of the analysis, such as commas to in­
dicate thousands. 

Plan80, which offers seven pro­
gram examples, has moved in this 
direction, but the examples are on 
one side of a page while the rules are 
on the back side (thank goodness for 
photocopiers) . Plan80 reports are 
simple and utilitarian (listing 5) . For 
equation lists, I am left to the quality 

of the editor I was forced to bring to 
the party. Some tricks in putting data 
and row headings into the report ob­
viously exist. But several hours with 
the manual have yet to reveal some 
important ones. 

Sensitivity Analyses 
After you develop the first few sim­

ple models, you may wonder, "What 
will happen to profits (and borrow­
ing) if the sales growth is reduced?" 
Or "How much can sales fall and the 
business still break even7" The way 
you develop the model is one major 
key to the ability to do such analyses. 
An original model design that in­
cludes many ties between variables 
provides this capability . Only Micro­
finesse, however, offers a specific 
function to aid in this kind of work. If 
you are skilled in modeling, you 
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Listing 1: A report produced by Desktop Plan II. The look is reminiscent of that available on mainframes about 10 years ago. The 
time stamp (7:41 p.m.) had to be done by hand. 

TOPNOTCH MANUFACTURING COMPANY 

FINANCIAL PROJECTIONS 


FISCAL 19--· 


TOPNOTCH JUNE 8 1982 - 7:41PM 

ASSUMPTIONS 
PRIOR YEARS MONTHLY SALES (5) 
MONTHLY GROWTH RATE <X> (6) 
RETURNS & ALLOWANCES C% SALES> <7> 
VARIABLE SALES COST ex SALES> (8) 
MATERIAL COST (% SALES> (9) 
HOURLY LABOR RATE <101 
NUMBER OF DIRECT LAB. PERSONS C11l 
FACTORY BURDEN RATE (%1 (121 

INCOME 
FORECASTED GROSS SALES (22) 
RETURNS & ALLOWANCES <23> 

NET SALES (26) 

COST OF GOODS SOLD 
MATERIAL COST (32) 
LABOR COST (33)•FACTORY OVERHEAD--FI XED (34) 

FACTORY OVERHEAD·--VARIABLE <35) 


TOTAL COST OF GOODS SOLD (39) 

GROSS MARGIN (41) 

OPERATING EXPENSES 
SELLING (52) 
MARf<ETING (53) 
GENERAL l!< ADM IN I STF:AT I \IE (54) 
ENGINEERING ~ DEVELOPMENT (5;':j) 
RENT (56) 
TELEF'HONE ~< UT IL. IT I ES (57) 

TOTAL OPERATING EXPENSES (59) 

NET PROFIT BEFORE TAXES (65) 

Listing 2: A Desktop Plan II equation list. 

CALCULATION RULES NAMED BASIC.R 

NUMBER DESCRIPTION 

COMMENT1 COGS=GM-SALES 
1 1(1-SUBTJ:;:ACT A ROW FROM ANOTHER 

COMMENT: EBCIT=GM-OP.EXP. 
2 10--SUBTRACT A ROW FROM ANOTHER 

COMMENT: COC+CONSOLIDATIONS 

3 9-ADD Tl•JO ROWS 
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21 ~500(1 218000 215000 217000 

2.0 
7.0 

47.5 
7.25 

20 

:::;o. 5 


=~======= ===~===== ====~s=== ==~====== 

21:5000 

3100 

4300 

7900 


12500 

8900 

3100 

1 700 


ROW 1 ROW 2 ROW 3 COL 1 COL 2 COL 3 

6 1 4 1 17 0 

10 6 11 1 7 0 

14 15 51 1 17 (l 



Listing 3: A report produced by Microfinesse . (Top) A profit and loss statement. (Bottom) Net present value and part of the sensitivi­
ty report. Note that in this part of the report it is difficult to tell which columns the data refer to. 

REPORT 2 : PROFIT AND LOSS ACCOUNTS 
30.1.1985 SCENARIO A 

OTR I 	 QTR 2 QTR 3 OTR 4 1982 QTR I QTR 2 QTR 3 OTR 4 1993 

91 
qo
.L SALES 73641 77156 73371 96635 320802 78174 84343 Bl 980 104588 349085 
93 
94 GROSS CONTRIBUTION 28987 30403 28943 37967 126299 30730 33165 32244 41085 137224 
95 LESS OVERHEADS: ­
960 STAFF 9000 9000 9000 9000 36000 9900 9900 9900 9900 3960(1 
970 TRANSPORT 6000 6000 6000 6000 24000 6600 6600 6600 6600 26400 
980 OTHER 4300 4300 43(10 4300 17200 4730 4730 4730 4730 18920 
99 DEPRECIATION 5750 5606 6041 5890 23287 5743 7174 6995 6820 26732 

100 ... -·----------·----- _____ __..., -----·--- --··~-~- -...--·- ---- ---- -- - - - --------- -------- - --------- --------- --------­
101 TOTAL OVERHEADS 25050 24906 25341 25190 100487 26973 28404 28225 28050 111652 
102 
103 OPERA TING INC011E 3937 5497 3602 12776 25812 3757 4761 4019 13035 255?2 
104 
105 INTEREST 3201 2852 3021 3106 12179 2681 3608 4593 4222 15103 

-~----106 - ·-·-·- - - - ------ ----· --- -- ------ -- --- -- - -- ----- -- - ---- --------- ------ ------ -- - -­
107 PROFiT BEFORE TAX 736 2645 580 9671 13633 1076 1153 (573) 8813 10469 
108 ==================== ========= ===:===== ========= a:11:ic====== =====••:c= ========• ========= ========= ========= :z::======= 
109 
110 
111 
112 
113 
114 
115 RATIOS 
116 
117 :: CON TR !BUT! ON/SALES 39.36 39.40 39.45 39.29 39. 38 39. 31 39. 32 39. 33 39. 28 39.31 
118 t PRE-TAX PROF /SALES 5.35 7.12 4. 91 13.22 7.65 4.81 5.64 4.90 12.46 6.95 
119 i l'TPRF /TOTAL ASSETS 1.46 2.07 I. 28 4. 42 2.31 !. 38 I. 44 1. 24 3. 95 2.00 
120 DEBT !EQUITY o.5a (I, 52 0. 62 o. 51 0.56 0.45 0.79 0. 75 o. 64 o. 66 
121 
I'" P.REAY.EVEN SALES 63638 63207 64240 64116 68617 ?2235 71761 71406LL 

AT 18. 00 DISCOUNT RATE CUl1ULATIYE PRESENT VALUE OF PPOFIT [:EFORE TAX 
736.34 2977.99 3394.78 9280.80 9835.84 10339.75 lflm.39 l~Bq4.04 

RESULTS OF SENSITIVITY RUNS 

20. 00 PERWH CHANGE Itl SALES 
73640.60 	 '7156.20 73rni.55 96635.110 78174.25 84342.SO 8198 (1. 25 104588.0 


RESULTS IN PROFIT BEFORE T~! 


736 .34 2645.14 580.33 9670.93 1(176.10 1152.81 !573.281 88I3.IO 
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Listing 4: A Microfinesse equation list: straightforward, but without the cosmetic care 
that went into the graphics. 

<********* START OF MODEL *********> 

<* -DIGIT LTD.- *l 

<* THIS MODEL PRODUCES 

THE FOLLOWING REPORTS: 


- CONTRIBUTION SUMMARIES 
-PROFIT AND LOSS ACCOUNTS 
-·BALANCE SHEET!3 
-CASH FLOW STATEMENTS 

DIGIT LTD. PRODUCES TWO PRODUCTS, 
CALCULATORS AND DIGITAL WATCHES. 
THE TIME HORIZON IS TWO YEARS AND 
THE PERIODS ARE QUARTERS. *l 

PROCEDURE CALCULATE; 

BEGIN 

WITH FINESSE··.. DO 


BEGIN 


<* CALCULATERS *) 

CSALVAL:=CSALVOL*CUPRICE1 

CDCOST:=CSALVOL*CUCOST; 

CCONT:=CSALVAL-CDCOST; 

CCPROPS:=CCONT/CSALVAL*lOO; 


<* DIGITAL WATCHES *l 

DSALVAL:=DSALVOL*DUPRICE; 

DDCOST:=DSALVOL*DUCOST; 

DCONT:=DSALVAL-DDCOST; 

DCPROPS:=DCONT/DSALVAL*100; 


<* CONTRIBUTION SUMMARY *> 

SALES:=CSALVAL+DSALVAL; 

DCOSTS,=CDCOST+DDCOST; 

CONT:•SALES-DCOSTS; 

CPROPS:=CONT/SALES*100; 


Desktop Micro­
Plan II Plan80 finesse 

Getting started •* 
Model size 
Structure 
Making changes 
Graphics 
Built-in functions 
Examples and reports ... ... ... 
Sensitivity Analyses 
Consolidation 
Errors 

fair 
good 
excellent 

Table 4: A summary of the relative strengths of the three software packages in terms 
of several key characteristics . 
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could do such analyses with the other 
two packages, but Microfinesse 
makes this degree of sophistication a 
bit more automated and easy to 
use-a valuable plus for even the 
most skilled analyst. 

Consolidation 
The ability to consolidate the 

results of a number of small 
businesses is one of the main reasons 
for using one of these packages. With 
this consolidation capability, you are 
to a large extent freed of the limita­
tions of handling everything within, 
for example, 48K bytes of memory. 
You can bring in one business at a 
time without overloading the 
memory, consolidating as you go. 
You can also build models for one 
product at a time, consolidating 
several to develop the structure of a 
product line. At this point you could 
add the common costs of the product 
line, avoiding the distortions of the 
allocation of common costs. Similar­
ly, you can consolidate the product 
lines into small businesses, divisions, 
and large corporations. A mainframe 
can handle this easily, but the 
microcomputer is constrained by its 
core size and the size of the disk it 
uses for storage (fortunately, these 
limitations are rapidly vanishing). 
Caution: consolidations with each of 
these packages can take some time, 
substantially more than you may be 
used to with a large computer. 

Errors 
If you make an error in the midst of 

model development or execution, the 
clarity of the error messages is very 
important. Having suffered through 
IBM manuals ("probable program­
mer error") at 2 in the morning, I look 
for error sections that are easy to 
find, complete, and useful in fixing 
the error. I instinctively bristle at 
unhelpful error-code lists. 

Microfinesse lists three types of er­
rors (including "nondetected," prob­
ably the worst) and refers me to the 
Apple Pascal Language Reference 
Manual. May the £\eas or a thousand 
camels infest those who take that cop­
out. Obviously the authors did it 
because going into Pascal language 
errors is beyond their concerns in 



Listing 5: PlanBO reports are simple and utilitarian . 

PLAN80 EXAMPLE #4 
Reinvestment of Earnings Model 

Opening 
Balance 1981 1982 1983 1984 1985 

Income Statement 
Investment Income 270 :Z71 295 353 429 
Interest E>: pense 
Admi n E;:pense 

-81 
--1 7::'i 

-8 l. 
-- 20 

-·-90 
-22 

-107 
-23 

-·129 
....,C' 

··­ .L...J 

Depreciation --14 -26 -21 --1 7 ·-·· 12' 

Profit Before Tax l.44 162 206 263 
Ta;.: es ·43 · 49 --82 ..... 105 

Net Income/Loss 101 113 123 158 
==:az:= ====== 

Balance Sheet - Assets 
Cash 1000 104 179 293 ;o'C";o' 

._\ .._J._\ 414 
Investments 900 904 983 1 l.76 1429 
Physical Assets 50 100 1(l(I 100 100 
Accum Depreciation ·--14 ·--40 --6 2 -79 ·--90 

Total ?~s~sets 1000 1040 1143 1314 1551 1852 
===-=-

Bal i.{nc:e Sheet Liabilitieti 
Debt 
Equity 

Total Li.abilities 

Assumptions 
Nevi Phys:i cal Assets 
Yeild on Investment 
Co..,;t for Debt 
Ta. :·: Bracket #1 
Ta;.: Ew·acket #2 
Tai: B1-acket "f3 
Ta>: Rate #1 
Ta >: Rate #2 
Ta:·: Rate #3 

model building. Consequently, you 
must be aware that when you run 
Microfinesse you have to carry that 
extra baggage. And in the case of my 
favorite, "System 1/0 Error," I must 
say I no longer care what a "S#O P#57 
1#158" is. 

Plan80 has 36 error codes along 
with some common-sense advice that 
includes instructions on how to read 
and react to the error-handling 
routines-not bad! 

Desktop Plan II includes a section 
on errors, but no index. Errors in the 
custom rules (for calculations) refer 
you to the Apple manuals, which are 
preferable to the old IBM manuals I 
use as a standard. This is no big prob­
lem, but be prepared to balance your 
worksheets, the program manual, 

500 540 542 600 714 857 
500 500 600 714 837 99~ 

1000 1040 1143 1314 1551 1852 
==::mm= ==•== =c==-= ====12 

50 50 
0.300 o. :::;;oo 0.300 o. ::;oo 0.300 
o. 150 0. 150 o. 150 o. 150 o. 150 

99 99 99 99 99 
199 l.99 199 199 199 

o. 200 0 . . 200 0.200 o. 20(> 0.200 
0.300 c). 300 0. :3(l(I 0.300 0.300 
(l. 400 o. 400 o. 400 0.400 0.400 

and the Apple manuals on your lap at 
once. 

Conclusion 
If you don't have any financial 

training, these packages are a waste 
of money because they don't provide 
you with enough crutches to help . If 
you can find a corner computer store 
that stocks and can explain these, 
you'll be lucky. Generally, you have 
to buy this sort of package on faith. 

However, if you have a fair 
amount of financial training, you 
can't go far wrong with any of these 
packages. For a professional, the 
payback on your investment can be 
measured in a few weeks based on my 
experience. It will take you a day to 
build the first model, and in a week or 

so you should be fairly comfortable 
with any of the packages. Although 
no one package is clearly superior to 
the others, each has something for 
someone (see table 4). All are cost­
effective tools. 

The power of the microcomputer, 
with packages such as these, is 
challenging those who supply time­
sharing modeling for business use . 
But don't expect such niceties as 
leading dollar signs, commas between 
the thousands, true underlining, and 
so on. Do expect a decent, profes­
sional product, more akin to a Model 
A than either a Model T (build-your­

own Visicalc) or a Rolls-Royce (a la 
!FPS, SIMPLAN, XSIM, et al.). And 
remember: a model is only as good as 
the skill of the modeler.• 
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Ciarcia's Circuit Cellar 

Build the Microvox 

Text-to-Speech Synthesizer 


Part 2: Software 

Rules for conversion of English plain text to phonemes govern the 
operation of this SC-OlA-based device. 

This is the second of two articles on 
the design and construction of an ad­
vanced text-to-speech voice syn­
thesizer that can be used as a 
peripheral device in most small com­
puter systems. Its features (listed in 
table 1) include phoneme-based 
speech synthesis, 64 inflection levels, 
software handshaking, and the ability 
to produce music and sound effects. 
In addition, the synthesizer recog­
nizes and echoes the entire printable 
ASCII (American Standard Code for 
Information Interchange) character 
set, plus the control characters 
Return, Linefeed, Escape, and 
Backspace. 

The voice synthesizer is sold under 
two trade names: Microvox (from 
The Micromint Inc.) and Intex-Talker 
(from Intex Micro Systems Corpora­
tion). I'll call it the Microvox in this 
article. 

Special thanks to Dianna Visek for her work on 

the text-to-speech algorithm. 

Votrax is a trademark of Federal Screw Works. 


Copyright © I 982 by Steven A. Ciarcia. 
All rights reserved. 
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Steve Garcia 
POB 582 

Glastonbury, CT 06033 

The hardware of the Microvox, 
described in detail last month and 
shown in photo 1, consists of a 
general-purpose 6502-based micro­
computer with a voice-synthesizer 
output section. This month, I will 
concentrate on how text-to-speech 
algorithms work in general and on 
how the Microvox's program 
operates. 

The Votrax SC-01A 
chip allows the 

construction of English 
words and phrases 

from phonemes. 

Text-to-Speech Conversion 
By the end of the first or second 

grade, most people have the ability to 
convert written text in their native 
language into speech. This conver­
sion has three basic steps: 

1. the 	 visual recognition of the 
characters in the printed text 

2. 	 the mental conversion of these 
characters into the appropriate 

commands to the mouth, tongue, 
larynx, and lungs 

3. 	 movement of the body parts to 
make the sounds 

We shall now look at how a computer 
can simulate the second and third of 
these tasks. 

The specific commands necessary 
to produce synthetic speech vary ac­
cording to which speech synthesizer is 
being used. The Votrax SC-OlA chip 
used in the Microvox is designed to 
allow the construction of English 
words and phrases from the pho­
nemes (basic speech sounds) of the 
English language. (The phonemes 
used in the Votrax system are listed in 
table 2 on page 42 .) Simulation of 
step 2 consists of converting a se­
quence of known characters into 
commands to voice-synthesis cir­
cuitry, which simulates the vocal 
cords and mouth. 

The basic task of the control pro­
gram in the Microvox is to convert a 
string of characters making up an 
English-language phrase into the cor­
responding string of phonemes. In ad­
dition, as will be discussed, the com­



Photo 1: An assembled Microvox speech synthesizer, which can pronounce texts consisting of English words from their representa­
tion as ASCII characters according to fixed pronunciation rules. The Microvox contains a general-purpose 6502-based microcom­
puter programmed to control the Votrax-SC-OlA-based speech-synthesis circuitry. 

puter should try to produce the ap­
propriate intonation for each 
phoneme. 

Phrases can be converted to 
phonemes in three ways: 

1. 	translating whole words to 
phonemes by looking the words up 
in a table, with one table entry for 
each word 

2. 	 breaking words into syntactically 
significant groups of letters (called 
morphs) and looking up the 
phonemes corresponding to each 
group of letters 

3. applying a set of rules to letter pat­
terns and individual letters in 
words 

Let's examine these in order. 

Whole-Word Lookup 
Possessing the appropriate copy­

right license, you could store a stan­
dard pronouncing dictionary, such as 
A Pronouncing Dictionary of Ameri­
can English by Kenyon and Knott 
(reference 6), in computer memory. 
The input text could then be broken 
into its constituent words. After this, 

each word could be looked up in the 
dictionary and replaced with its cor­
responding pronunciation. This sim­
ple lookup program would contain 
no more than 1000 bytes. 

There are, however, two disadvan­
tages with this method. First, because 
a lot of high-speed, randomly accessi ­
ble storage would be needed to store a 
sufficiently large vocabulary, search­
ing the list for each word might take 
too much run time . Second, whole­
word lookup fails completely when 
given a word not in the dictionary; an 
unusual word, a newly coined term, 
or a proper name could cause failure. 
For the next few years anyway, 
whole-word lookup seems unpromis­
ing for most applications. 

Morph Analysis and Lookup 
Professor Jonathan Allen of the 

Massachusetts Institute of Technolo­
gy has developed a pronouncing 
system, MITALK-79, that is based 
upon analysis of morphs, the letter 
representations of constituent parts of 
words. In a recent article (see 
reference 1), he points out that a dic­
tionary of 8000 morphs is sufficient to 

deal with more than 95 percent of the 
words in typical texts. Also, because 
new morphs are seldom formed, the 
morph dictionary rarely needs up­
dating. In the few cases where the 

1 . 	 Phoneme-based speech synthesis 
2. 	 6502 control microprocessor 
3. 	 64 crystal-controlled inflection 

levels 
4. 	 700·character buffer (optionally ex· 

pandable to 2.7k characters) 
5. 	 6K-byte plain -text·to·phoneme 

algorithm 
6. 	 Full ASCII printable-character-set 

recognition and echo, plus four 
control codes 

7. 	 Adjustable data ra tes (150 to 9600 
bits per second) 

8. 	 RS-232C and parallel input inter ­
faces 

9. 	 Phoneme access modes 
10. 	 Serial X-on/X-off software hand­

shaking 
11. 	 User-expandable memory 
12. 	 1-watt audio amplifier with volume 

control 
13. 	 On·board power supply 
14. 	 Music and sound effects 

Table 1: Major characteristics of the 
Microvox text-to-speech synthesizer 
(and of its alter ego. the lntex-Talker). 

October 1982 © BYTE Publications Inc 41 



Hexadecimal Phoneme 
Phoneme Symbol 

Code 

00 EH3 
01 EH2 
02 EH1 
03 PAO 
04 OT 
05 A2 
06 A1 
07 ZH 
08 AH2 
09 13 
OA 12 
OB 11 
oc M 
OD N 
OE B 
OF v 
10 CH 
11 SH 
12 z 
13 AW1 
14 NG 
15 AH1 
16 001 
17 00 
18 L 
19 K 
1A J 
18 H 
1C G 
10 F 
1E D 
1F s 
20 A 

. 21 AY 
22 Y1 
23 UH3 
24 AH 
25 p 
26 0 
27 I 
28 u 
29 y 
2A T 
28 R 
2C E 
20 w 
2E AE 
2F AE1 
30 AW2 
31 UH2 
32 UH1 
33 UH 
34 02 
35 01 
36 IU 
37 U1 
38 THV 
39 TH 
3A ER 
38 EH 
3C E1 
30 AW 
3E PA1 
3F STOP 

Note: T must precede CH to produce "CH" sound. 
D must precede J to produce "J" sound. 

Duration 
(ms) 

59 
71 

121 
47 
47 
71 

103 
90 
71 
55 
80 

121 
103 
80 
71 
71 
71 

121 
71 

146 
121 
146 
103 
185 
103 
80 
47 
71 
71 

103 
55 
90 

185 
65 
80 
47 

250 
103 
185 
185 
185 
103 

71 
90 

185 
80 

185 
103 
90 
71 

103 
185 
80 

121 
59 
90 
80 
71 

146 
185 
121 
250 
185 

47 

Example Word 

jacket 
enlist 
heavy 
no sound 
butter 
make 
pail 
pleasure 
honest 
inhibit 
inhibit 
inhibit 
mat 
sun 
bag 
van 
chip 
shop 
zoo 
lawful 
thing 
father 
looking 
book 
/and 
trick 
fudge 
hello 
get 
last 
paid 
pass 
tame 
jade 
yard 
mission 
mop 
past 
cold 
pin 
move 
any 
lap 
red 
meet 
win 
dad 
after 
salty 
about 
uncle 
cup 
bold 
aboard 
you 
June 
the 
thin 
bird 
ready 
be 
call 
no sound 
no sound 

Table 2: The 64 Votrax SC-OlA phonemes defined for the English language. Most of 
these correspond to speech sounds, but two produce silence and one causes speech 
synthesis to stop. 

morph approach fails, MIT ALK-79 
uses the letter-to-phoneme approach 
described later. 

Dr. Allen's system offers the best­
quality output of any currently avail­
able text-to-speech system. Its pro­
cessing and memory demands, how­
ever, stretch the limits of the present 
generation of microcomputers. If you 
allow 5 bytes for each morph and 5 
bytes for its pronunciation, the 
morph dictionary will occupy 80,000 
bytes. The algorithm for finding 
morphs considers all possible ways in 
which each word can be decomposed. 
Thus, it requires too much processing 
power to achieve real-time perfor­
mance with a typical 8-bit micropro­
cessor. Using a 16-bit computer 
would, of course, increase through­
put, but the total cost of the system 
would be significantly higher. 

Letter-to-Phoneme Rules 
Letter-to-phoneme rules are a 

necessary supplement to word or 
morph lookup because there will in­
evitably be words or morphs not 
found in the system's dictionary. By 
eliminating or at least greatly reduc­
ing the size of word and morph dic­
tionaries, and relying mainly on 
letter-to-phoneme rules, it is possible 
to construct a text-to-speech program 
that will easily run in real time on an 
8-bit microprocessor and will provide 
satisfactory performance with 4K to 
BK bytes of memory. 

Probably the best of the published 
rule-based text-to-speech algorithms 
is that developed by a team at the 
Naval Research Laboratory (referred 
to as NRL; see reference 5). The text­
to-speech algorithm embodied in the 
software of the Microvox is derived 
from the NRL algorithm, which com­
bines word, morph, and letter rules in 
a single table of about 400 rules. This 
table contains subtables for each let­
ter of the alphabet. 

A minimum set of rules for English 
text-to-speech conversion is shown in 
table 3 on page 48. With these rules, it 
should be possible to achieve intelligi­
ble, albeit less than perfect, speech. 

Each rule in table 3 supplies a pro­
nunciation for the character string 
enclosed in parentheses; each paren­
thetic string may also have a right 
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Expanding disk storage on your Apple III • '" 
can bean expensive proposition. 

But Micro-Sci has a belier proposition far you, 
because our disk drives far the Apple III give you 
greater capacity and performance for every 
dollar spent. 

And no compatibility problems.The A3 is adirect 
replacement far Disk I I I drives, and the 70-trock 
A73 and 140-track A143 are supplied with a driver 
that is easily added to the SOS driver module, 
affording extra storage and fast seek rotes far all of 
the programs that run under that operating system 

All three ore the same 511"'' size as your built-in 
drive and use the same diskettes. 

They also use your Apple Il l's controller and 

µ-SCI 


power, saving an expansion slot and no AC power 
card . And they can be mixed in any combination 
on the daisy-chain. At 572 KBytes, theA143 makes 
a truly viable backup device for the Pro File Hard Disk. 

At 286 KBytes, the A 73 gives you a lot more 
capacity than a Disk I I I drive. 

The A3 offers identical capacity- and is an 
excellent choice for second drive compatibility in 
the Apple I I emulation mode. 

So see your Micro-Sci dealer today. 
He'll show you how to up your Apple IIJ 's 

performance the affordable way. 

,..Reg1s\ered Trademark ofApple Computers. Cupertino. California 

Circle 249 on inquiry card. MICRO-SCI 
Micro·Sci is a Division of Standun Controls. Inc. 

2158 SOUTH HATHAWAY STREET • SANTAANA, CALIFORNIA 92705 • 714/662-2801 • TELEX 910-346-6739 
International Dealer Inquiries .. IMC International Markets Corp. Telephone: 7141730·0963 • Telex 277782·ROBY UR 
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"sED" - LETTERS T(l R• MdTr...•n " " -RIGHT CONTEXT 
IN INPUT STRING TERMINATOR 

..,"-'"' """' "''"''°'\ ~ ; · "-'"'"'"' '"' '"""" 

.~v}_ ;r~;~:; " "" rn __}# '"'' '"!::..,~' '"" "'"'""°''\_..... ­
SUBROUTINE TO MATCH ONE 
OR MORE VOWELS 

"Z", "D" - PHONEME CODES 

RIGHT CONTEXT 
"!" - RESULTS IN CALL TO 
SUBROUTINE TO MATCH A 
NONALPHABETIC CHARACTER 

"l" -RIGHT CONtEXT SEPARATOR 

Figure 1: Interpretation of the format of the text-to-phoneme rules of table 3, on the 
next page. 

START 

FIND FIRST CHARACTER 
IN ENGLISH STRING 

Fl ND FIRST RULE 
FOR THIS CHARACTER 

----------! ~~~DE NEXT 

,------------, 
Dlj) AL L CHARACTERS WI T HIN I 

PARENTHESES MATCH CORRESPONDING._ 
 NO 

I CHARACTERS IN ENGLISH i 
~~G;:"________ __J 

'°OES ~~ FOR~EFT - - - - I 
I CONTEXT MATCH CORRESPONDING I NO 
I CHARACTERS IN ENGLISH 

STRING? IL.: __________ _J 

loo~ RUL-;-FOR ~~----1 
I CONTEXT MATCH CORRESPONDING ~ NO 

I CHARACTERS IN ENGLISH I 

L..:~NGi" ________ _j 

APPEND PHONEME CODES 
FROM RULE TO PHONEME BUFFER 

LOOK FOR NEXT UNMATCHED 
CHARACTER IN ENGLISH STRING 

,----------i
HAVE WE FINISHEDNO -....; 

DONE 

L.._!_~~~G?___j 

Figure 2: Flowchart of the text-to-speech algorithm used by the Microvox, which 
employs the rules of table 3. 

+-- Circle 420 on inquiry card. 

I 



TEK 2200 MULTI-PURPOSE THE PERFORMANCE/ 
OSCILLOSCOPES PRICE STANDARD 

Now! A 60 MHz Tektronix scope 

built for your bench. 


In 30 years of Tektronix oscil­
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproached for the 
performance and reliabili ty they 
offer at a surpr isingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
res ul t of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Vi rtually eliminated 
board electrica l connectors. And 
obviated the usual cooling fan. 

Yet performance is w ri tten all over 
the fron t panels. There's the band­
width for dig ital and analog c ircui ts. 
The sensitivity for low signal mea­
surements . The sweep speeds for 
fast logic fami lies And de layed 
sweep for fast, accurate tim ing 
measurements. 

The cost: $1100for the 2213*. 
$1400 for the dual time base 2215. 
You can order. or obtain more 
information, through the Tektronix 
National Marketi ng Center, where 
technical personnel can answer 
your q ues tions and exped ite 
delivery. Yo ur di rect order includes 

probes. operating manuals, 15­
day return poli cy and fu ll Tektronix 
warranty. 

For a demonstration stop by your 
local Tektronix Sales Offi ce. 

ORDER TOLL FREE 

1-800-426-2200 
Ask for Department J0338 
In the state of Washing ton, 
Call (206) 253-5353collect . 

'Price F.O 8 Beaverlon. OR 

Tektronix@ 
COMMITTED TO EXCEUENCE 

Copyright© 1982 Tektronix. Inc.At! righ ts reserved. 135 



(A)!= UH2; 
(AR)= AH1 ,R; 

( 
(1)$+:#= I; 
'(IN)= 11,N; { 

#(SEO)! =Z.D; 
(SH)=SH; 

A #:(AL)! = UH,L; (1)$ + =AH2,12; S (S)S=; 
{ (AL)$= AW1 ,UH3,L; (1)=11; .(S)=Z; 

(A)=AE1; (S)=S; 
J (J)= D,J; 

B (B)=B; 
K (K)=K; 

{ !(THE)! =THV,UH2; 
(TO)! =T,IU,U1 ; 

(CH)= T,CH; T (THAT)I = THV,AE,T; 
C (C)+ = S; 

( (C)=K; 
L \ (L)L= ; 

(L)= L; 
(TH)=TH; 
(Tl)O=SH; 
(T) =T; 

D (D)=D; M (M)=M; 
{ (U)$$! = UH1;u 

#:(E)! =; N {(NG)= NG; (U) = Y1 ,IU,U1; 

!:(E)! = E1; (N)=N; 

#:(E)D! =; v (V)=V; 


E (ER)= ER; ( (OF)!= UH2,V; 

#:(E)S! =; 0 (OR)=AW,R; w { !(WAS)! =W,AH1,Z; 

(EE)= E; l(ON) = UH2,N; (W)=W; 

(EA)=E; 

(E)=EH1 p (P)= P; x (X)=K,S; 


yF (F)=F; 
Q I(QU)= K,W; ( U(Y)! = 2E1 ; 


(Q)=K; (Y)=311 ; 

G (G)=G; 


R (R)=R; z (Z) =Z; 

H { (H)#= H; 


(H)=; ( )=PAO; 


Table 3: A minimum set of text-to-phoneme rules for the English language, as used 
by the Microvox text-to-speech synthesizer. These rules are derived from an 
algorithm developed at the Naval Research Laboratory. The rule format is inter­
preted in figure 1 on page 46, and special symbols used in the rules are listed in table 
4. 

Symbol Function in Rule String 

Causes call to subroutine that attempts to match any nonalphabetic 
character in English input string. If match fails, reports failure. If match 
succeeds, moves rule·string pointer forward by one character in rule and 
moves input-string pointer forward by one character in English string. 

Causes call to subroutine that attempts to match one or more vowels 
(A, E, I, 0, U, or Y). If match fails , reports failure. If match succeeds, 
moves rule pointer forward by one character in rules and moves string 
pointer forward by number of vowels matched in English input string. 

Causes call to subroutine that attempts to match zero or more consonants. 
Match always succeeds. Moves rule pointer by one character in rules and 
moves string pointer by number of consonants matched in English input 
string. 

+ 	 Causes call to subroutine that attempts to match a front vowel (E, I, or Y). 
If match fails, reports failure. If match succeeds, moves rule pointer by 
one character in rules and moves string pointer by one character in 
English input string. 

$ 	 Causes call to subroutine that attempts to match one consonant. If match 
fails, reports failure. If match succeeds, moves rule pointer one character 
in rules and moves string pointer one character in English input string 

Causes call to subroutine that attempts to match a voiced consonant 
(B , D, G, J, L, M, N, R, V, W, or Z). If match fails , reports fai lure. If match 
succeeds, moves rule pointer one character in rules and moves string 
pointer one character in English input string. 

Table 4: Special symbols used by the text-to-phoneme rules. When the program en­
counters one of these symbols in a rule, a special subroutine is called to match pat­
terns of characters in context. 

context and a left context, as shown 
in figure 1 on page 46. The algorithm 
for interpreting the rule expressions is 
as follows. 

The processor recognizes the first 
character of the input plain-English 
text string; it skips down the list to 
the first applicable rule (one that con­
tains the character in question as the 
first character in the parenthetic 
string) and attempts to match the 
rule's parenthetic string to the input 
text. If there is no match, the process 
is repeated with the next rule ap­
plicable for the letter. If there is a 
match on the parenthetic string, an 
attempt is made to match first the left 
and then the right context. If either 
context match fails, the processor 
proceeds to the next rule. The final 
rule for each letter contains a paren­
thetic string of just the letter with no 
left or right context, thus guarantee­
ing an eventual match for any letter 
in the input text. Once a match has 
been achieved, the phoneme codes in­
voked by the rule (shown to the right 
of the equal sign in the rule expres­
sion) are transferred to a phoneme 
buffer. Note that some rules invoke 
no phonemes. 

During the attempt to match a 
character string, the processor may 
encounter a special symbol (such as 
"#",":",or"!") in the rule expression. 
In such a case, the symbol is looked 
up in a table in memory, and the cor­
responding subroutine, one of several 
listed in table 4, is called. For in­
stance, the symbol "$" calls a subrou­
tine that tries to match any single 
consonant. After a successful match 
of one consonant, the rule pointer 
moves to the next character in the 
rule, and the input-string pointer 
moves to the next character in the in­
put string. If the rule pointer en­
counters a "#", a similar matching 
subroutine for vowels is invoked. 
When a matching attempt of this type 
fails, the subroutine reports failure, 
and the processor skips to the next 
rule. 

How to Use the Algorithm 
The operation of the text-to-speech 

algorithm can best be illustrated by 
following the translation of a specific 
phrase into the Votrax phonemes 
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listed in table 2 . Our example will be 
the phrase " the national debt " . 

Following the algorithm and its 
rules, matching uppercase and lower­
case letters identically, we begin to 
find the pronunciation of this phrase 
by translating the initial blank to the 
short silent phoneme represented by 
the mnemonic PAO. Then the "t" of 
"the" leads us to the rules for the let­
ter T. The first T rule's parenthetic 
string exactly matches "the", and the 
exclamation point ("! ") symbols for 
right and left context match the 
spaces on each side of "the" in the 
English input text; therefore, we add 
the phoneme codes THV and UH2 to 
the list of phonemes to be spoken, 
which are stored in the phoneme buf­
fer. The space after "the" in the 
English text becomes PAO . 

We then come to the "n" of "na­
tional", which sends us to the rules 
for the letter N. Although matching 
fails for the "NG" rule, it succeeds for 
"N". We then add the phoneme N to 
the output buffer. Next, we proceed 
to the letter-A rules. The first A rule 

is not matched because the "a" in "na­
tional" is not followed by a nonalpha­
betic character, as demanded by the 
exclamation point. The next three 
rules also fail to match because "a" is 
not followed by "r" or "l". The final 
rule does match, and we add AEl to 
the phoneme buffer. 

We now return to the T rules, 
matching "ti" with "o" as the right 
context and adding the phoneme SH 
to the buffer. We consult the 0 rules, 
matching "on" with "i" as the left con­
text; we place the phonemes UH2 and 
N in the phoneme buffer. 

Now we are up to the second "a" in 
"national". We return to the rules for 
the letter A The first rule fails 
because the letter we are trying to 
match is not followed by a nonalpha­
betic character. The second rule fails 
because the second "a" in "national" 
is not followed by an "r". 

However, the third rule succeeds. 
The "al" in "national" matches the 
"AL" in the rule. Checking the left 
context, moving from right to left, we 
first encounter a colon (" :" ), which 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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means we must match zero or more 
consonants to the left of the "al". We 
match "n" and then proceed leftward 
to a number sign ("#" ), which means 
we must match one or more vowels. 
This we do with "io". When we check 
the right context, we find that "al" is 
indeed followed by a nonalphabetic 
character, satisfying the rule's ex­
clamation point. The rule thus suc­
ceeds and we transfer UH and L to the 
phoneme buffer. Last, we translate 
" debt ", each character matching on 
its last rule. 

We end up with the following 
phonemes in the buffer: PAO, THV, 
UH2, PAO, N, AEl , SH, UH2, N, 
UH, L, PAO, D, EHl , B, T, and PAO. 
Except for the inclusion of the B 
phoneme for the normally silent "b" 
in "debt", this is a good translation. 
Only a much larger set of rules would 
contain a rule to handle the silent "b". 
If you have control over the input 
English text, you could change the 
spelling of "debt" to "det'' and avoid 
the offending phoneme. 

Intonation 
Providing realistic intonation is 

much more difficult than choosing 
the correct phonemes. Most intona­
tion patterns are not represented in 
English spelling. Achieving the prop­
er intonation may require gram­
matical parsing of a sentence or even 
knowing the writer's state of mind. 
Probably the best that can be done 
short of very detailed analysis is to 
use the algorithm developed by Bruce 
Sherwood (see reference 9) , which in­
volves raising the pitch on stressed 
syllables, raising it at the start of 
sentences and before commas, and 
lowering the pitch before the period 
at the end of a sentence. Before a 
question mark, the pitch is raised, 
unless the sentence begins with a 
question word (who, what , when, 
where, etc.) , in which case it is 
lowered. 

Punctuation and Abbreviations 
Punctuation and abbreviations can 

also be converted into words and pro­
nounced by the text-to-speech algo­
rithm. A simple rule that works for 
many abbreviations is to pronounce 
the individual letters in an abbrevia­
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!A pronounce all punctuation 
!C pronounce by direct phoneme input 
!Ox set phrase-terminating delay, from x = 1 (0.1 second) to x = 8 (0.8 second) 
!09 set mode for phrase termination only by return character 
!E each-letter pronunciation 
!F set flat (monotone) intonation 
!Hbr set handshaking busy b and ready r characters 
!I set automatically inflected intonation 
!K/ synchronize speech using character I as signal 
!L line-by-line pronunciation 
!M pronounce most punctuation 
IN play musical notes (see table 5b) 
!O turns Microvox on-line 
!Px set intonation base pitch 
!O turns Microvox off-line 
!Rx set intonation clock rate; x = 1 is lowest rate, x = 16 highest 
!S pronounce some (unusual) punctuation 
!T pronounce by text-to-speech algorithm 
!W whole text pronunciation 
!XI changes command-code signal character to I 

Table Sa: A list of most of the control codes and sequences used by the Microvox, 
with their functions . 

(old signal character)X(new signal character) 

For example: 

IX$ 

which changes the control signal from 
an exclamation point to a dollar sign. 
From this state of affairs, the com­
mand 

$XI 

will change the control signal from 
the dollar sign back to the exclama­
tion point. Device-control codes can 
be embedded anywhere in the text 
transmission; they are not spoken. 

Device-Control: Handshaking 
If a standard parallel or an RS­

232C serial connection is used, the 

Code Function 

opv play a note of time value vat pitch p in octave o 

op+v play a sharped note, otherwise same 

op - v play a flatted note, otherwise same as first code 

Rv observe musical rest of duration equal to time value v 


(o is a digit from 1 to 7; p is a letter from A to G; v is a number from 1 to 256) 

Table Sb: Control codes used by the Microvox in music mode. 

tion consisting entirely of consonants 
and to pronounce abbreviations con­
taining vowels as words. This rule 
works well for the names of some 
computer companies, such as CDC 
and DEC. Unfortunately, it fails 
miserably for IBM. 

Operator Interaction 
The Microvox is a stand-alone in­

telligent peripheral device that con­
verts ASCII-character text into 
spoken English. The Microvox is at ­
tached to the source of ASCII text (a 
computer, terminal, or modem) 
through either a serial or parallel 
communication link. Operation of 
the Microvox is similar to that of a 
printer except that the output consists 
of sounds instead of black marks on 
paper. 

The Microvox has many selectable 
function options that make possible a 
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high level of intelligibility in many 
different applications. These options 
are activated by device-control codes 
transmitted to the Microvox along 
with the text. 

In general, Microvox control codes 
are in the following form: 

! (letter )(option)(option) 

For example: 

ID3 

Most of the control codes are listed in 
table 5. 

The exclamation point is a signal to 
the Microvox that a control code 
follows. If you wish, you can set it up 
to use any other character as the 
control-code signal. This is done by 
giving the following instruction: 

sending computer hardware can 
detect and examine the ACK (Ac­
knowledge) or RTS (Ready to Send) 
signal to determine whether the 
Microvox is ready to receive a 
character. However, many popular 
microcomputers lack the hardware to 
detect the RTS handshaking signal. 
Furthermore, the RTS signal cannot 
be used for this purpose if the com­
munication path includes a modem/ 
telephone link. In the Microvox, 
special software-handshaking signals, 
described below, are provided to con­
trol the flow of input text. (In general, 
hardware handshaking through RTS 
or ACK is preferable whenever 
possible, because it relieves the host 
computer's processor of the hand­
shaking chore and allows use of 
higher data rates.) 

Software handshaking is activated 
by setting switch section 3 of DIP 
(dual-inline pin) switch SWI on the 
Microvox's circuit board to the closed 
position. (The open position allows 
hardware handshaking.) The par­
ticular characters that the host com­
puter should recognize may be 
selected by the command 

IH(busy character)(ready character) 

For example: 

IH@# 
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CPU 68000 
• 	 MC68000 processor 
• 	 8 M Hz operation 
• 	 16-Mbyte addressing 
• 	 Single-user 

After rece1vmg this command, the 
Microvox will send the at-sign char­
acter to the computer when it is 
unable to receive more data; it will 
send the number sign to the computer 
when it is again ready to receive data. 
It is the responsibility of the host­
computer programmer to write the 
software necessary to use software 
handshaking. 

Finally, it is possible to use the 
Microvox with no handshaking by 
simply invoking the software-hand­
shaking mode and ignoring the hand­
shaking transmissions. In this case, 
you must insert timing delays in the 
text-transmitting program so that 
data will not be sent to the Microvox 
faster than it can handle. 

Text Synchronization 
For many applications, it is impor­

tant to synchronize the output speech 
with other outputs from the com­
puter, such as text or graphics ap­
pearing on the display screen. For in­
stance, an instructional program may 
require placing a picture on the screen 
when certain speech output begins 
and placing a question mark on the 
screen when the speech ends. For syn­
chronization, the following command 
may be used: 

IK(synchronization character) 

For example: 

IK#John!K %Marsha!K$ 

After receiving this text string, the 
Microvox will send a "#" back to the 
computer just before starting to say 
"John"; it will send a" %" to the com­
puter just after saying "John" and just 
before starting to say "Marsha"; and 
it will send a "$" character to the 
screen just after saying "Marsha". 
None of these special synchronization 
characters will be spoken. It is the 
programmer's responsibility to use 
the incoming synchronization charac­
ters to coordinate the screen display 
with the speech. 

Phrase Termination 
Many aspects of English pronun­

ciation are controlled by the context 
in which a given letter or word is 
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spoken. For this reason, the Micro­
vox can wait to receive a complete 
phrase before translating from text to 
speech. If you don't specify other­
wise, the Microvox will wait to 
translate a phrase until it has received 
one of the following phrase-terminat­
ing characters: 

1. 	a period followed by two spaces or 
a return character 

2. 	 a comma, semicolon, colon, ex­
clamation point, or question mark 
followed by a space or return 

3. a return character 

For some types of output, such as 
computer programs or poems, you 
would want each line read as a 
separate phrase. For others, such as 
ordinary English narrative text, you 
may not want a return character to 
terminate a phrase. You have two op­
tions to deal with this situation. 

The command "IW" means "whole­
text pronunciation." If this option is 
selected, a return character will not 

ALF COPY SERVICE 

FAST• RELIABLE• LOW COST 

terminate a phrase unless one of the 
conditions of rule 1 or 2 above is 
fulfilled . 

The command "IL" means "line-by­
line pronunciation." If this option is 
selected, a return character will 
always be treated by the Microvox as 
terminating a phrase. When the Mi­
crovox is first turned on, it is in the 
line-by-line mode. 

Rather than always send a special 
signal to terminate a phrase, you may 
wish to have the Microvox treat a 
phrase as terminated if a certain delay 
occurs without any phrase terminator 
being received. Possible applications 
of this option include situations 
where the user does not fully control 
the output. For instance, suppose the 
Microvox is passively connected to a 
transmitting device that doesn't send 
any of the terminating characters 
listed above (maybe it sends "STOP" 
instead). In such a case, there is no 
way to insert phrase-termination 
characters in the output stream. 
However, if the Microvox is set to 
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treat a half-second delay without 
receipt of information as the end of a 
phrase, computer output will not be 
lost or ignored. 

The following option provides 
timed-delay phrase termination: 

!O(delay tim e) 

The delay parameter, which ranges 
from 1 to 8, varies the delay from 0.1 
second to 0.8 second. (If too short a 
delay is used, a phrase may be 
translated in pieces, resulting in odd 
intonation or pronunciation, because 
the Microvox uses the context of let­
ters and words to determine their pro­
nunciation.) 

The command !09 is a different 
case; it makes the Microvox wait for 
a phrase-terminating character even if 
it has to wait forever. (This is the 
default mode .) Generally speaking, 
109 should be used with slow data 
sources such as a keyboard. 

This selectable-delay feature is par­
ticularly useful for the visually dis­
abled. It can allow a blind program­
mer to use a standard unintelligent 
terminal by connecting the Microvox 
to receive the output from both the 
user and the computer. If the delay is 
set to 0 .1 second, keys pressed by the 
user will be echoed as spelled letters 
(because the slight delay between 
them will be treated as an end of 
phrase), but output generated by the 
computer will be spoken as complete 
lines because there generally will be 
no significant delay between charac­
ters. The delay can be varied to fit the 
particular application. 

Intonation 
The pitch at which individual 

phonemes are pronounced can be 
controlled automatically by the text­
to-speech algorithm, be kept fixed, or 
be altered by user command . Some of 
you will prefer automatic inflection, 
because of the variety it gives to the 
speech, even though the inflection is 
often not accurate. Others think a 
computer should sound like a com­
puter and will prefer flat speech . Still 
others may wish to experiment with 
controlling the pitch to optimize in­
telligibility. This control can extend 
to even make the Microvox sing. 

Circle 324 on inquiry card. --+ 
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YOU SAVE WHEN WE BUY FOR YOU 
AS YOUR AGENT. We are a commercial buying 
company. Our lee is one-!ourth of what we save you off list price. 

We offer: 

• Better prices • Full service and support 
• Exporting • Access to 500 manufacturers 
• Leasing • Assembly, integration, testing 

All prices shown include our fee. These are just a few of the 
products we can buy for you: 

COMPUTERS 
Alpha Micro 1000 VW 
AlphaMicro1030 
Alpha Micro 1051 
AlspaAC1-2/SS 
AltosB000-10 
Altos 8600-1 O 
AltosSeries5-15D 
Altos Series 5-5D 
Apple 2 + 48K 
BMC20B 
Cali!. Comp . Sys . 300-1 A 
Compupro/Godbout 

Sys.816/A 
Sys.816/C 

Corvus Concept 
Cromemco System 1 
Cromemco System 2 

$ 5, 960 
12,047 
17 .634 
2,320 
6,295 
7, 586 
2,182 
4,372 
1,208 
5,422 
4,414 

26% OFF 
4,050 
6.630 
CALL 
2, 946 
3, 400 

Cromemco68000System1 4,395 
DEC VT-180xx 3,344 
Dual 12,636 
Dynabyte 26% OFF 

Eagle II 2,350 


PRINTERS 

Brother, parallel, daisy 
C. ltoh F-10, daisy 
C. ltoh Comet 11, dot 
Diablo 620, daisy, 25 cps 
Diablo 630, daisy 
IDS Prism80 
IDS Prism 132 column 

853 
1,400 

799 
1,260 
2.098 

740 
1,430 

IBM Personal comp. 
Baby Blue 
Davong 5meg . H. D. 
Seattle boards 

IBC Cadet 
Micromation 
NEC 16 bit system 
NEC 8000 64K PC system 
NorthStar Advantage 
NorthStar Adv. H.D. 5 
NorthStar Hor. 64K DD 
Onyx5001 MU-6 
Onyx8000 MU -10 
Sanyo 2000 
Seattle System 2 
Tele video TS-802 
Televideo TS-802H 
Televideo TS-806 
Vector 2600 
Vector 3005 
Vector 4 

CALL 
CALL 
1,575 
CALL 
4.211 
CALL 
CALL 
2,266 
2,750 
4,395 
2,650 
7.350 
7,900 
2,708 
3,251 
2,600 
4,545 
5,200 
3,895 
5,495 
CALL 

Victor 22% OFF 

NEC 3510 
NEC 7710R/O 
NEC 7720 KSR 
NEC/Sellum 1, 16K, tractor 
Qume 9/45 full panel 
Ou me 9I 55 !ull panel 
Smith Corona TP-1, daisy 
Tally 
Texas Instr. Tl 810 

DISK DRIVES, MODEMS, ETC. 

Amdek Color 11 term. 694 Houston Instr. DMP-2 
Ventel 212 +modem 765 Houston Instr. DMP-4 
Corvus10meg . H.D. 3,825 Houstonlnstr.DMP-7 
DEC VT-1 OOterminal 1,390 Morrow 20 meg. H .D. 

Mastercard. VISA at 3% handling fee. Prices subject to change without 
notice. Minimum fee $150. 15% restocking charge . 

EXPORT SERVICES available. We are 
buying agents for overseas computer dealers 

CALL 
2,325 
2,685 
2,595 
2,045 
2, 180 

681 
CALL 
1,285 

841 
1, 195 
1,693 
3,650 

and distributors. International Telex 470851 

ntE PURCHASING AGENT 
1635 School Street, Suite 101, Moraga, CA 94556 

Call Toll Free 800- 227-2288 In California (415) 376-9020 

The hardware in the Microvox 
allows control of pitch in two dif­
ferent ways. The Votrax SC-OlA 
speech-synthesis integrated circuit 
has four selectable pitch levels. In ad­
dition, the output pitch can be varied 
by selecting 1 of 16 different rates for 
the clock signal fed into the SC-OlA. 
When the Microvox is first turned on, 
the synthesizer chip is set to pitch 
level 1 (low) and base speech rate 5 
(defined below). The intonation is 
generated by an algorithm that selects 
an appropriate clock rate for each 
phoneme. To turn on or off the 
automatic clock-rate setting, you can 
send the command 

!F 

(which stands for flat intonation), 
and the output rate will stay at the 
base rate. To restore automatic clock­
rate variation, you can send the com­
mand 

II 

which stands for inflected intonation 
(by algorithm). 

The intonation algorithm adds to 
or subtracts from the base rate to 
derive the final voice pitch. Using the 
II mode, however, limits output to 
only four base-rate pitch-level shifts. 

You may decide to operate without 
automatic inflection on all text-to­
speech translation and yet desire to 
add certain pitch changes on specific 
words or phonemes. This can be easi­
ly done on the Microvox, because the 
base pitch and clock rate can be con­
trolled independently and changed at 
any time. The control code is of the 
form 

!Px 

where x is a digit from 1 through 4; 
x = 1 selects the lowest pitch with 
pitch increasing according to the 
value of x. 

You may also decide to control the 
clock base rate with a command of 
the form 

!Rx 

where x=l yields the slowest rate 
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and lowest level for the given base 
pitch, and x = 16 yields the fastest 
base rate. The text examples to follow 
will demonstrate this function. 

Punctuation Modes 
The Microvox has three modes for 

pronouncing punctuation. The user 
options are: 

IA (all mode-all punctuation pro­
nounced) 

IM (most mode-all punctuation 
pronounced except return, 
linefeed, and space) 

!S (some mode-only unusual punc­
tuation pronounced) 

When the Microvox is turned on, it is 
in "some" mode. 

Major-Mode Options 
The Microvox can operate in four 

different major modes: text-to­
speech, text-to-spelled-speech (pro­
nouncing each letter), phoneme-code, 
and music. When the Microvox is 
turned on, it begins in text-to-speech 
mode. 

Text-to-Speech Mode 
In the text-to-speech mode, selected 

by the IT command, the Microvox 
uses the algorithm previously de­
scribed to attempt correct pronuncia­
tion of all phrases sent to it. 
However, no program of reasonable 
size can possibly contain all the rules 
and exceptions for the pronunciation 
of English. Moreover, since the 
Microvox lacks understanding of the 
text, it cannot tell which of two 
homographs is intended. For in­
stance, when the text contains the 
word "read", the Microvox cannot 
know if the present or the past tense is 
meant. 

When you must have the expected 
pronunciation, you can modify the 
spelling. By typing "red" or "reed" in­
stead of "read", you can be sure to get 
the pronunciation you want. If "hic­
cough" is pronounced strangely, try 
"hiccup". Often, it helps to break a 
word into syllables. Compare the 
pronunciation of "typewriter" and 
"type write er". Getting recognizable 
renditions of foreign words will re­
quire considerable ingenuity, because 

the Microvox works on the principles 
of English pronunciation. Compare 
"parlez vous" and "parlay voo". 

Spelled Speech 
The spelled-speech mode, activated 

by the IS command, is useful for ab­
breviations and words that a user 
might have difficulty in understand­
ing. When this option is selected, 
every letter is pronounced separately. 
It is often useful to use the IA punc­
tuation mode in conjunction with the 
spelled-speech mode, so that all punc­
tuation is also pronounced. 

Phoneme-Code Mode 
The Microvox can also accept in­

put in ·the form of Votrax phoneme 
codes (see table 2). A space must be 
left between the phoneme mnemon­
ics. For example, the input string 

IC AE ND PAO THV UH2 PAO 
SE PAO I Z PAO B 01AY13 
l I NG PAO H AH T PAl 

will cause the Microvox to say "and 
the sea is boiling hot." 

Either the flat- or automatic­
intonation mode can be used with 
phoneme-code input. If the automatic 
intonation is off, the output pitch will 
correspond to the base rate. If it is on, 
intonation will be like that for the 
equivalent text. If there are erroneous 
phoneme codes, the erroneous mne­
monics will be spoken as if they were 
text. Pitch and rate codes can be 
mixed with phoneme codes to pro­
duce singing. 

Music Mode 
Since last month's article was writ­

ten, a few changes for increased 
overall capability have been made to 
the Microvox's controlling software. 
As a result, the music mode now 
works in the following manner. 

The music mode is turned on by the 
command IN. The notation shown in 
table Sb is used. The seven playable 
octaves centered about middle C are 
indicated by numbers from 1 to 7. 
Each octave contains notes identified 
as A, B, C, D, E, F, or G. Sharps are 
indicated by the suffix character "+ ", 
flats by " - ". Time values are selected 
by numeric arguments used as multi­



• • • And Now, A 100 MHz 

Scope Built for YOU! 


Leading a new generation of oscilloscopes. B & K 
Precision ranked third In the number of oscilloscopes 
supplied lo Industry with our 30 years of experienceIn the 
design, engineering and production of lest equipment has 
put their considerable expertise into the 1500 QUAD· 
CHANNEL. EIGHT TRACE. 1 DOM Hz oscilloscope bringing a 
new ullra·hlgh performance/price standard that no other 
scope manufacturer can touch al our Incredible price. 

Unlll now, II you wanted a IDOM Hz oscilloscope of 
uncompromising quality, you paid dearly. 

The 1500 offers all the capabilities you might demand from 
a lab grade oscilloscope. Capabil ities such as the increas· 
ingly popular feature of trigger view is not only provided on 
the A channel but the B channel as well. Other fealures 
include selectable 1Mn or 50u inputs which prevent high 
frequency impedance mismalches that can cause serious 
measurement errors. When working with low frequencies . 
the 20 MHz bandwidth filter, a real must on any high speed 
scope, eliminates high frequency noise. 

What truely separates the 1500 from the rest of the pack is 
it's unique abili ty to display four digital signals not related 
in frequency simultaneously. If desired adelayed portion of 
each waveform can be displayed providing eight traces. 

Function switching on the 1500 is performed by touch 
sensitive lighled pushbuttons with electronic switching 
log ic with non volatile RAM. This unique design increases 
user convenience and reliab ility by eliminating asignificant 
amount of mechanical switching and cabling. 

Circle 309 on inquiry card. 

The 1500 employs a high elficency switching power supply 
to deliver cool regulated power for long trouble-free 
performance.at the lowest weight only 16.5 lbs. for the en­
tire scope. 

Other ref inements include a6" diag. 8 x 10 cm illuminated 
gradicule high-brightness domed mesh 1 6 KV retangular 
CRT, beam finder button, LED UNCAL indicators, single 
sweep operation. variable holdoff as well as alternate or 
chop operation with two selectable chop frequencies. Probe 
calibrator for both current and voltage probes. CH 1 and 
CH2 gating pulses are provided for interfacing with 
external equipment. Also provided is a CH 1 50ffoutput for 
driving an external counter preventing the need for an 
external "T" adapter and the associated impedance miss· 
matched problems it causes. The output may also be cas· 
caded into CH2 providing 500 uV sensitivity at 100 MHz. 

Two x10 100MHz Probes are included with the 1500. 
Opt ional accessor ies that you may wish to purchase are: 
BJ BK PLC 100 Snap-on front panel cover $26.00 
BJBKPLC150 Vinyl earring case for $32.00 

probes and cables 

B& K Precision backs the 1500 with a one year warranty 
and has nation wide service available. 

The cost? Remarkably reasonable especially when you 
compare it to the other leading 60M Hz or 100 MHz Dual 
trace oscilloscopes. This price breakthrough is made 
possible by PRIORITY ONE ELECTRONICS unequalled 
buying power. As the largest distributor of high per­

formance oscilloscopes, we were able to place the largest 
order for scopes in B & K's history. We were able to obtain 
special pricing that allows us to pass on to you a 

$755.00 savings whlle the supply lasts. 

$1495.00 

BJBKP1500 

ORDER TOLL FREE 
1-(800)-423-5922 

(CA, AK, HI CALL:) 
(213) 709-5464 

PRIORnY il ELECTRONICS c 
9bl Deering Ave •. Chatsworth CA 91311 

CREDIT CARD ORDERS MAY BE PAID BY VISA OR 
MASTER CHARGE OR, IF YOU PREFER, YOU MAY SEND 
YOUR CHECK OR MONEY ORDER ALONG WITH $15.00 
SH IPPING & HANDLING FOR EACH SCOPE. California 
residents add 61/2% Sales Tax. Prices good througr1 
October. Limited to stock on hand. U.S PREPAID ORDERS 
ONLY. 



pliers to an internal time constant; the 
arguments' values may range from 1 
to 2S6 . Rests are indicated by "R". 
When in the music mode, sending Mi­
crovox the character string "3F +4" 
causes it to play a four-period-long 
note at a pitch of F sharp in the third 
octave. "Rl6" causes a 16-period-long 
rest. The separate tempo command 
had to be omitted. 

Default Options 
When the Microvox is turned on, 

certain default conditions are in 
force. They are equivalent to entering 
the following commands: 

!Pl lowest pitch 
!RS clock base rate S 
IF flat intonation 
IT text-to-speech mode 
!S some punctuation 
IL line-by-line pronunciation 
109 wait for return 
!O Microvox on-line 
!H@# handshake with @ and # 

Any of these options can be 
changed simply by sending the proper 

control code to the Microvox, either 
transmitted separately or embedded 
in text. For example, if the Microvox 
is · connected to a terminal, typing 
'This is a test." and hitting Return 
will result in that phrase being spoken 
with no intonation. To add automatic 
intonation, you can type 

II This is a test.Return 

From this point on, all spoken text 
will have automatic inflection unless 
you resume flat intonation by typing 
"IF". 

As previously mentioned, intona­
tion can be added selectively or by 
the automatic algorithm. Let's look at 
four ways of commanding the Micro­
vox to pronounce the same sentence: 

1. 	(text-to-speech mode, no added 
inflection) 
ITIF 
Please enter your access number. 

2. 	(automatic inflection in text-to­
speech mode) 

ITII 
Please enter your access number . 

3 . 	(selected inflection in text-to­
speech mode) 
ITIFIPllRS 

Please IR8enlRSter IR7yor IRSac­

cess number. 


4. 	 (phoneme-input mode with select­
ed intonation) 
IFICIPllRS 
PL El Y Z PAI PAI PAI PAI 
IR9 EHl EH3 N IRS T ER PAI 
Y IR8 02 02 02 IRS R PAI 
IR7 AEl IRS KS EHl EH3 S PAI 
N UHl MB ER 

These examples demonstrate various 
ways in which you can increase the 
intelligibility of the synthesized 
speech by programming the Micro­
vox. You can use the text-to-speech 
mode with either selective or 
automatic intonation, or you can op­
timize pronunciation by choosing ex­
actly the pitches and phonemes you 
wish. 

An exaggerated example of com­
bined pitch and phoneme control can 

Unlimited Vocabulary 
64 Programmable levels of inflection 
Built-in 61< text-to-speech algorithm 

INTEX.TALKER brings a new dimension to interactive 
computer communications with a new high level of speech 
intelligibility and voice quality. Available as a stand alone 
peripheral or at the board level. Custom versions for 
OEM accounts. 

At Only $295.00 INTEX-TALKER 
Offers These Features: 
• Phoneme based speech synthesizer chip 
• 64 crystal controlled inflection levels ­

digitally programmable 
• 6K text-to-phoneme algorithm 
• 750 character buffer (3,000 character optional) 
• Complete ASCII character set recognition and echo 
• Adjustable Baud Rate (75-9600) 
• RS232C and Parallel connectors 
• X-on/X-off handshaking 
• Phoneme access modes 
• User expandable memory 
• Music 	and sound effects capability 

(programming language for notes included) 
• Onboard amplifier and power supply ±12V; +5V 
• Spelling output mode 

Order Now 
Call the number below to order or request additional 

information. Master Charge or Visa accepted. Charge to 
your credit card or send a check for $295.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. 

Dealer inquiries invited 

lntex Micro Systems Corporation
lllT~ Tu 	 755 West Big Beaver Road - Suite 1717 

Troy, Michigan 48084 
Telephone: 313/362-4280 
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Sophisticated program development editing 
with useful word processing features and 
powerful TECO commands and macros. 

Performance 
Fastand easy 'Whatyou see is whatyou get' editing of files up to one disk in length. Completely replaces ED and reduces your 
editing time by90%. Includes search and replace, textmoveandcopy, complete file handling and printing. Insert a specified line 
range ofanother file anywhere in the text, and change disks while editing. Unique automatic indenting for usewith Pascal, PL/I, 
'C'and others. Special features for assembly language and Cobol. Even if you already have a good word processor, VEDIT's 
program development features, powerful command structure, and exceptional speed will greatly increase your productivity. 

User Oriented 
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Includes a status 
line with cursor's line and column positions, an 'Undo' key and recovery from full disk conditions (you can delete files or change 
disks). VEDIT is significantly enhanced twice a year and you can opt for ourpopularand inexpensive update option. Andwe offer 
direct technical support you can count on, including custom patches for new CRT terminals. 

Text Buffers, Macros 
Ten buffers can hold text, macro commands or complete files. These may be edited, loaded and saved on disk. Macros perform 
repeated or complex editing operations. (Perform 40 search/replace on 20 files automatically, for example.) Buffers allow 
extensive 'cut and paste', including portions from multiple files. 

Word Processing 
Includes word wrap, adjustable margins, reformatting of paragraphs, word and paragraph functions, and printing with 
imbedded printer control characters. May be used stand-alone or in conjunction with most text output processors. 

Hardware Support 
CRT version supports over 40 terminals including the VT-100. Utilizes 'smart' terminal capabilities for fast screen updating. 
Your keyboard layout can use any functic;m and cursor keys. Memory mappedversion offers high speed, flexibility and supports 
bank select (SSM VB3). Startup command file can initialize programmable function keys, VEDIT parameters and more. 

Ordering 
Please specify your microcomputer, video board or the 
CRT terminal version, 8080, Z80 or 8086 code and disk Xerox 820 • Apple II Softcard • TRS-80 II and I 
formal SuperBrain • Zenith Z89 • DEC VT180 • Televideo 

Northstar • Cromemco • Altos • Vector • Micropolis
VEDIT - Disk and Manual MP/M e CP/M-86 e MP/M-86 e MSDOS 
For8080orZ80 .. .. .. . ... . ...............$150 
ForCP/M-86orMSDOS .. . .... . ... .. ......$195 IBM Personal Computer and IBM Displaywriter 

Manual only . . . . . . ... . ....... . .. . ... .. . . . . .. $18 

CP/M and MP/Marr~ lr.ldmwb of Digi\al Foearch. Inc. "Wit II ts 2 ~~of~le 
Computer. Inc. Softc.Md is a. ~mark of Mkros.otl. TR.5-8) is a ~ of Tatdf Cotpormon IBM Pmonal 
Computer Is a ~ of lntcmatforW 8uslnm Machino. Inc. 

VCOM -Z80 C P/M disassembler produces labels, ASCil 
strings and cross reference. Exceptional speed. . . . $80 

CP/M-86 for IBM Personal Computer offers horizontal 
1955 Pauline Blvd., Suite 200 scrolling, screen line editing, CRT emulation, file 

Ann Arbor, Michigan 48103transferwith MS DOS and hard disk support. . ... . $285 
(313) 996-1299 

NEW Terminal and file transfer communication 
program for IBM PC, IBM Displaywriter and other 
C P / M-86 and MS DOS systems. . . . .. . ..... . ....$70 Comp_uView

PRODUCTS, INC. 
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actually allow Microvox to sing, as 
demonstrated by a bar of "Happy 
Birthday": 

IC 	 IP3 !R3 
H H HAEl AEl AEl AEl AEl AEl 

P P !P2 !RS Y Y Y 
!P3!RS B ER ER ER ER R 

TH TH TH TH !Rl 
D Al Al Al Al 13 

!R9 T IU IU IU IU 
Ul Ul Ul Ul Ul 
!R7 Yl IU IU IU 

Ul Ul Ul Ul Ul Ul 

and a scale of D through E: 

IC 
!Pl !Rl DD El El Y Y Y 
!Pl !RS El El El Y Y Y 
!Pl !R11 EHl EHl EHl EH2 FF F 
!P2 !RS DJ J El El Y.Y Y 
!P2 !R11 Al Al Al Al Al Y 
IP2 !Rl4 B B El El Y Y Y 
!P3 !R11 S S El El Y Y Y 
!P3 !RlS D D El E Y Y Y 
!P4 !R11 El El El Y Y Y 

Since there are only 64 pitch levels, 
which were set up for speaking rather 
than singing, the range of octaves is 
somewhat limited. Singing is prob­
ably the most dramatic example of 
programmable pitch control, but 
Pavarotti doesn't have to worry 
about his job. 

In Conclusion 
Speech synthesizers raise the level 

of communication between man and 
machine. Today, they are regularly 
used in telephone-answering systems, 
elevators, fire-alarm systems, annun­
ciators, and nonvisual-communica­
tion aids. The price/performance 
ratio of voice synthesizers no longer 
limits their uses. 

The Microvox is a second-genera­
tion voice synthesizer with many pro­
fessional features. Nothing is sealed 
from inspection, and the schematic 
diagram isn't kept in a vault some­
place. Circuit Cellar projects are 
meant to be built and enjoyed. 

If you had asked me four years ago 
why anyone would spend money on a 
speech synthesizer, I wouldn't have 
had an easy answer. Today, how­
ever, after designing four speech syn­

thesizers and reading hundreds of 
readers' letters each month, I've come 
to regard speech synthesis as a new 
technology that's only begun to be 
used to its full potential. 

Next Month: 
Build the Circuit Cellar MPX-16 

computer system, which is based on 
the Intel 8088 and is bus-compatible 
with the IBM Personal Computer. • 
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To receive a complete fist of C1arc1a·s 
Circuit Cellar pro1ect kits available from the 
Mlcrom1nt. circle I 00 on the reader service 
inquiry card at the back of the magazine 

The following are available from: 

lntex Micro Systems Corporation 
Suite 1717 
755 West Big Beaver Rd. 
Troy, MI 48084 
(313) 362-4280 

1. Intex-Talker, the assembled, tested, 
and FCC-approved version of the 
Microvox text-to-speech synthesizer. 
With power supply and documenta­
tion . . . $295. 

OEM availability and pricing will be 
discussed on request. Please add $4 for 
shipping on all Intex-Talker orders 
within the United States; please add 
$20 for shipping on overseas orders. 
Residents of Michigan please include 4 
percent sales tax. 

* * * 

The Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
(516) 374-6793 

(for technical information) 
(800) 645-3479 

(for orders only) 

1. Complete kit for building the 
Microvox text-to-speech voice syn­
thesizer, including the SC-OlA and all 
other components, enclosure, power 
supply, and documentation . .. $215. 
2. Votrax SC-OlA voice-synthesizer in­
tegrated circuit . . . $50 each. OEM quan­
tities are available. 

Please add $4 for shipping on all 
Microvox orders in the United States; 
please add $20 shipping on overseas 
orders. Residents of New York please 
include 7 percent sales tax. 
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MICRO CASSETTE DRIVE 
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Built in hardcopies. 
The HX-20's built-in 24 column 
dot matrix impact mkroprinter 
hands hardcopies to you at 42 

M, in a crisp, precise Sx7 ma­
• It even has bit addressable 
bk& to give you a pint-sized 

18'4::1\art,, and enough intema­
~'Ulllro.ls to print most 

=~~and better 
_............yone else in the 

""' say more? 
to <:Ql\1,e• 
an Hx-20 in your 
~Jholdinga

fOl!'re holding a 

So with the HX-20, you can do 
programming, word processing 
and data entry just like you'v 
got a big screen, up to 255 char­
acters wide, with easy-to-read 
upper and lower case letters, 
numbers and punctuation and 
any 20 column by four line part 
of it visible by user command. 



What Makes Business 

Programming Hard? 


A banker/programmer describes the pitfalls 

in writing software to handle routine business tasks. 


Where lies the difficulty in business 
programming? Why is it that you can 
pay $100, $1000, or $100,000 for a 
general business package-receiv­
ables, payables, payroll, and general 
ledger-and perhaps end up being 
dissatisfied or even suing the vendor? 
Of the many reasons, three stand out. 

First, business programming seems 
easy but isn't. Everyone knows how 
to do a payroll: you multiply hours 
by pay rate to determine gross pay, 
figure the withholding taxes, deduct 
them and other withholding items to 
find net pay, add them all up to get 
the total payroll, and print pay­
checks. I know a major company 
with a skilled programming staff that 
paid $1 million to an outside vendor 
for a completely general payroll 
package and considered it a bargain. 

Once written, business programs 
are hard to test. Ten years ago we 
heard stories about paychecks written 
for $0.00 or even for negative 
amounts. While most payroll systems 
written recently check for deductions 
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James L. Woodward, Vice-President 

State Street Bank and Trust Company 


225 Franklin St. 

Boston, MA 02101 


larger than gross pay, this problem il­
lustrates the obscure special cases that 
complicate attempts to thoroughly 
test a business system. 

Second, good business program­
mers must be equally at home in the 
sterile, precise, and rigid world of the 
computer and the comparatively 

It Is only recently and 
gradually that the 

customer has become 
aware of the value of 

"bulletproof" software. 

sloppy, error-ridden, and free-form 
world inhabited by most business 
people. People who function well in 
both worlds are rare. As a result, 
while modern interactive software 
packages almost always do every­
thing they are supposed to, the usual 
questions are whether the average 
user can make them do anything, 

whether the menus and prompts can 
be understood by the clerk-operator, 
and whether the documentation, if it 
exists, can be understood by anyone 
at all. 

Third, business programs must run 
in a difficult environment. By defini­
tion they operate on large stores of in­
formation that has been entered into 
the system from a variety of sources. 
The programs must struggle desper­
ately to keep those files free from er­
ror, must protect the files constantly 
from human error (and possible sabo­
tage) and from the tribulations of 
power failure and head crashes, and 
must all the while be alert for the 
errors that almost certainly are 
already in the information base. 

Lack of user sophistication is a con­
stant problem. The million-dollar 
payroll package will almost certainly 
be run by skilled people in a well­
structured and well-managed opera­
tion; the people running it will have 
read the manuals and had extensive 
training courses as part of the pur-

Circle 215 on Inquiry card. __. 
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NOW: ACOMPLETE CP/M PASCAL FOR ONLY 


HERE'S THE PASCAL YOU'VE BEEN READING ABOUT. 

AND, WITHOUT EXCEPTION, THE REVIEWS CALL JRT PASCAL 

A SUPER PRODUCT FOR AN AMAZING PRICE! 


lnfoWorld 
Software Report Card 

JRT Pascal 
Version 
2.0 
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From INFOWORLD magazine, Augus116, 1982 

Goodbye BASIC, PL/1, 
COBOL-hello PASCAL! 
Now, to make this most 
advanced language avail­
able to more micro users, 
we've cut our price-to 
an amazing $29.95! This 
astonishing price includes 
the complete J RT Pascal 
system on diskette and the 
new, comprehensive user 
manual. Not a subset, it's a 
complete Pascal for CP/M.* 
Check the features below. 

THIS IS THE 
SAME SYSTEM 
WE SOLD FOR $295! 

So how can we make 
this offer?-why the unbe­
lievable deal? Very simply, 

we think all software is overpriced. We want to build volume with 
the booming CP/M market, and our overhead is low, so we're 
passing the savings on to you. 

AND AT NO RISK! 
When you receive JRT Pascal, look it 

over, check it out. We invite you to compare 
it with other systems costing ten times as 
much. If you're not completely satisfied, 
return the system-with the sealed diskette 
unopened-within 30 days and your money 
will be refunded in full! THAT'S RIGHT­
COMPLETE SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

In addition, if you want to copy the 
diskette or manual-so long as it's not for 
resale-it's o.k. with us. Pass it on to your 
friends! BUT ACT TODAY-DON'T DELAY 
ENJOYING PASCAL'S ADVANTAGES-AT 
$29.95, THERE'S NO REASON TO WAIT! 

Random files 
to 8 megabytes with 
variable length records 

Activity analyzer 
prints program use 
histogram 

Extended CASE statement 

Graphing procedures 

Statistic procedures 

Send to Phone 

JRT SYSTEMS 415/566-5100 
1891-23rd Avenue 
San Francisco, CA 94122 

O.K. '\bu've sold me. Send me JRT Pascal; I understand that if I'm 

not completely satisfied, I can return it within 30 days-with the 

sealed diskette unopened-for a full refund. 

(Please allow 2-3 weeks for delivery.) 
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I need the 5114'' diskette for D Northstar D Osborne o Apple-CPIM : 
O Heath. Hard Sector O Heath, Soft Sector O Superbrain. • 
I need the O 8" SSSD diskette. •• 
Name ____________ Address ________ •• 
City _______________________ •• 
State Zip ________ _ •• 
D Check D C.O.D. D MasterCard D VISA • 
(CA residents add sales tax. Add $6 for shipping outside North America .) •• 
Card # _ ____________ Exp. ______ _ •• 
Signature •• 
·cP/M is a Digital Reserach TM. A 56K CP/ M system is required. • 



chase. The hundred-dollar package 
must run (or at least fail safely) when 
handled by raw beginners who may 
never have seen a computer before. 

Murphy's Law is an ever-present 
phenomenon: if anything can go 
wrong, it will. Memory and disk 
space are always full to their limits, 
and if you buy more of either, the 
usage will rapidly expand to fill the 
new capacity. (Those of us with a few 
years of experience behind us know 
that Murphy dreamed up his apho­
rism when, after a long session on a 
Univac I, a vacuum tube blew just 

before the machine would have 
started delivering results. We also 
know that he was an optimist.) 

The Factors Involved 
The heart of the problem is that 

there are so many different ways to 
handle the same business functions. 
For example, a firm can pay employ­
ees daily, weekly on a fixed day of the 
week (except in holiday weeks when 
the day will change), every other 
week on a fixed day of the week, once 
or twice a month on a fixed day of the 
week or weeks, and once or twice a 

~ 

* **FEATURING 8 and 16 BIT S-100 SYSTEMS*** 
~ 

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT­
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON­
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE CUSTOMIZE SOFT­
WARE TO YOUR SPECS. WE WELCOME YOUR REQUEST FOR TECHNICAL INFO 
BY PHONE OR LETTER. 

CAD-GRAPHICS 16: Architects • Designers • Engineers • Create, store and edit 
drawings. Use arrays, zoom, windows. Completely interactive hardware/software 
package includes 9900 16 bit microcomputer, high resolution graphics display, digitizer, 
plotter. Does the work of a $200,000. system for $10,200. CPIM"' optionally available. 

IMS 2 yr. warranty on boards! SX systems w/8" or 51/4' drives, optional 10, 20, or 40 
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. 5000 system with integrated 
screen now available. On site service for NY quad-state area. 

MULTI-USER IMS: MPU/slave cards give each user CPU, 64K, 2 serial ports. 

TURBODOS: Single or multi-user. Spectacularly FAST CP/M"' compatible Operating 
System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than 
CP/M; up to 35% increased disk capacity. For IMS, CCS. 

CROMEMCO: 68000/ZBO dual processor systems starting at . . ............... $4,670. 

Also, new Z-80 personal computer w/integrated screen, Model C-10 .. . .. .... .. $1,695. 


VICTOR 9000:8088 business system, 128K RAM. 132 x 50 line screen. Dual 51/, ·drives 
w/2.4 MB capacity. Higher res graphics than IBM PC. ... $4,995. Price includes both 
CPIM"' 86 and MS-DOS. Letter quality and/or dot matrix printer additional. Elegant, 
completely interactive business software and word processing offered. 

MASTER MAX: Z80single card computer, 4 slot, S-100, w / dual 8" drives ...... $2,540. 
See details in this issue of BYTE, page 196. 

LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 
86-DOS, dual Shugart 801s, Televideo 912, assembled & tested ....... ... ...... $4,599­
Options: Double sided drives, 8087 & 8089. CPIM"' 86, Winchester interface. 

SEATILE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System. 
SYSTEM I: 8 MHZ CPU, 64K Static RAM, in TEI mainframe ....... .. .. . .... $2,695. 
SYSTEM II: with 128K Static RAM. . . . .. . .. .. .... .. . . .... ' ..... ' - .$3,550. 

S-100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM, 
Tarbell, Morrow and others. Discount prices. 

MAX BOX DISK DRIVE SUBSYTEM mfg by John o. Owens Assoc. Dual drive 
cabinet w/regulated power supply, fan, complete internal cabling. Ready to plug in . 
W /2 Shugart 801 .. . . . . $1,275 W /2QUME DT-8 dble sided drives ........ $1,605. 

Prices subject to change without notice Write or call for free catalogue 

j 

JOHN D. OWENS Associates, Inc. 

12 Schubert Street, Staten Island, New York 10305 


212 448-6283 212 448-2913 212 448-6298 
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month on a fixed day of the month. 
In addition, bonuses can be paid at 
odd times, payment for people . on 
commission is handled differently, 
and so on. People can be paid by the 
piece, hour, day, week, month, or 
year. If the rules for federal contrac­
tors apply and the employees are 
nonexempt personnel, they will be 
paid at a time-and-a-half rate for 
work exceeding 8 hours in a day or 40 
hours in a week, or for work done on 
the sixth day of the week, unless they 
are part-time or it is a holiday week. 
If they're exempt, they can be paid 
nothing, straight rate, or time and a 
half after 40 hours. If the federal rules 
don't apply, others will. 

One federal tax rule applies to 
everyone, except people who get a 
payment from the government be­
cause their incomes are low, people 
who pay no taxes because they have 
many deductions, and so forth. 
Because the IRS is firm, forceful, and 
feared, it's important to compute the 
federal tax accurately and to handle 
the no-tax status correctly. 

But federal taxes aren't the only 
ones to consider. Several states have 
no state income taxes to worry about, 
but tax regulations in various cities in 
other states bring the total to more 
than 50 different rules for calculating 
state and local withholding taxes. 
Add to these the various state rules 
for calculating unemployment and 
workers' compensation, along with 
the various forms that must be 
printed, and you begin to understand 
why Automatic Data Processing, 
which makes a successful business out 
of paychecks, writes 1 out of 10 pay­
checks in the United States. 

Business programmers must also 
overcome the peculiarities of the 
calendar. 'That's simple enough," 
you say. But is it? Start with the 
hour. It's made up of 60 minutes, 
right? Wrong, if you figure time cards 
in hours and hundredths of an hour, 
as many companies do. Many of 
these companies have time clocks that 
print decimal hours. When you start 
figuring in months, quarters, and 
years, your program really gets in­
teresting. You can always follow the 
standard Gregorian calendar. This is 



-- - - -----

fine, except that having periods end 
on different days of the week is a 
nuisance, so that there are several 
schemes for improving on Pope 
Gregory's system. The most popular 
alternative uses 13-week quarters 
consisting of two 4-week "months" 
and one 5-week "month" (the order is 
usually 4-4-5 but sometimes 5-4-4). 
The "months" and quarters end on a 
Friday or Saturday; the year-end is 
always on the same day of the week. 
Because this year has only 364 days, 
once every few years you must add 
an extra week in the last quarter to 
keep it more or less in synchroniza­

odd combinations of low-probability 
events, completely comprehensive 
testing may be impossible. The pro­
grammer must rely on an intimate 
knowledge of the program, its 
strengths and its weaknesses, and 
devise tests to attack the weak points. 
This task is difficult for most pro­
grammers . Testing and fixing bugs is 
a painful process, and the program­
mer may be reluctant to really attack 
his own code and try to make it fail. 
Indeed, many programmers tend to 
deliberately avoid testing areas they 
know to be weak. Some software 

houses have had success with hiring 
bright and aggressive high school or 
college students to test the company's 
programs. The drawback to this ap­
proach is that students may not have 
the necessary background. The prop­
er testing of accounting packages, for 
example, requires a tester with some 
knowledge of accounting. 

Testing has another inherent dif­
ficulty: it certainly doesn't pay in the 
short run. The hours spent testing 
will not initially help sales as much as 
the same hours spent adding features 
to the application. It is only recently 

tion with the Gregorian calendar. The 
other popular artificial scheme uses 
thirteen 4-week "months." This yields 
13 equal periods for comparison pur­
poses, but names for the periods are 
confusing. Most people number 
them; some use the 12 names we all 
grew up with and throw in an extra 
(Midsummer's month?). 

Any of these methods can use fiscal 
year-ends that are not the end of 
December. Most businesses end their 
fiscal year on or near the end of a 
calendar month; for the vast majori ­
ty, that month ends one of the four 
calendar quarters. In addition to 
these choices, all must close out their 
payroll books on the calendar quar­
ters for Uncle Sam. 

There are more complications; for 
example, not every business follows 
the same accounting procedures. But 
enough of this . Let's just say that the 
world of business is a mess; and for 
many programmers, adapting to this 
is both their bread and butter and 
their nightmare. 

Program Testing Tests People 
The complications that hamper the 

designing of business programs also 
make testing difficult. Oddball cases 
are a plague: no-tax-status, people 
with negative net pay because of ex­
cess deductions, the employee who 
works a 105-hour week when your 
system allows only 99.9, or the null 
character (ASCII zero) that gets into a 
name and fouls up its matching 
within the program but can't be 
detected on a printout or the video 
screen. Because there are so many 

PRISM 132 color ... ... . . ..... $1, 795. 
PC hardware & software compatible & 
More features, lower prices. Completely 

PRISM 132 black .. ... ..... . . . $1,395. 
interchangeable. Write for details. · PRISM so color . . ..... . .. . .. $1,615. 

PRISM so black ............. $1,255. 
SEATTLE RAM PLUS wiFLASH DISK 

64K RAM + SERIAL 1/0 ....... $380. 
128K RAM + SERIAL 1/0 . ...... $500. 
192K RAM+ SERIAL 1/0 ....... $620. 
256K RAM+ SERIALliO . . . .. .. $740. 
64K Chip Kit ....... . .........$120. 

Each RAM card has an RS232 serial port 
which uses IBM supplied software. 
Boards socketed for easy upgrade. Flash 
disk allows high speed access to files nor­
mally stored on diskette. 

8080/8086 EMULATOR runs CP IM., 
on IBM PC. All 110 runs at operating 
system speed . . . ... ............. $200. 

AMDEK COLOR II MONITOR .. ss10. 

MICROSOFT RAMDrive Expands 
physical memory AND implements 
RAMDrive. Allows high speed access to 
files normally stored on diskette 

64K ....... $420. 128K . $590. 
192K ....... $760. 256K . . . .. $930. 

IBM 3270 USERS - Teletype Model 45 
Cluster controllers. terminals, printers. 
Bisync or SNA/SDLC protocol. local or 
remote connect. Up to 32 devices on one 1----------------H 
cluster. Cost effective! Fast delivery! PER SCI: Model299B . ..........$2300. 

MICROANGELO GRAPHICS TEI MAINFRAMES, S-100 
SUBSYSTEMW1LIGHTPEN ... $2,300. MCS 112 ... $680. MCS 122 ... $820. 

Without light pen. . ..... ... $1,930. RM 12 ...... $720. RM 22 .. .. .. $870. 
Graphics card alone ..... . ..... $ 975. ----------------1'11 
ScreenwarePakllorTEKEM ... $ 350. COMMUNICATIONS SOITWARE 
Color systems from 4 to 256 colors. Micro to terminal to micro to mainframe 
Basic color system (4 colors) .... $2,330. to modem. HAWKEYE GRAFIX $500. 

HOUSTON INSTRUMENTS TELETYPE 
PLOTTERS Standard & Intelligent models Model 4320AAK . . . . .. .. $1,140. 

w /surface areas of 8 '/2·x11 • to 11 ·x 17". Model 43ASR, 8 level, I" tape ... $2,595. 
DMP-2 · · · $ DMP-3 _R_E_ cr-op_r __-M-ic_r_o_s_of-t­935· · · · SI,I95· t-S-O_F_T_W_A : -M-i- _o . 
DMP-4 ... $1,295. DMP-5 ... $1,455. 
DMP-6 ... $1,685. DMP-7 ... $l,S65. Ashton-Tate & many others at discount 

Hi Pad Digitizer ............. . .. . $755. prices. 


Overseas Callers: TWX 710 588 2844 
WE EXPORT Phone 212 448-6298 or Cable: OWENSASSOC 

JOHN D. OWENS Associates, Inc. 

SEE OUR AD ON FACING PAGE 

BABY BLUE: Z-80B, 64K RAM substi­
tutes for IBM memory card in IBM PC. 
Will run Z80, CPIM"' software .... $540. 
w/Wordstar"' & Mail Merge™ totally 
configured for IBM keyboard . $800. 

CORVUS HARD DISK SYSTEMS 
6.7MB ... $3,035. 11.3MB .. . $4,745. 
20.5MB . . . . . ......... $5,695. 

EPSON MX so .......... $475. 

MXso FIT ... $575. MX 100 ... $725. 

3M SCOTCH DISKETTES FOR IBM 
PC744 ssisd (5 box minimum) . . $ 26. 

MICROBYTE IBM-I five slot expansion 
chassis ........................ $805. 

IBM PC software ... Too extensive to list 
here. We are evaluating new products 
for the IBM PC as they are announced. 
Please call us for complete, up-to-date 
listing. 

HAYES MICRO MODEM 100 . . . $359. 
Smart modern . $251. Chronograph . $224. 

PMMIS-lOOModem ... . .. ...... $349. 
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and gradually that the customer has 
become aware of the value of "bullet­
proof" (bug-free) software. 

One of the great advantages of pro­
gram generators (aids to program 
design and coding that we hear talked 
about a great deal and that are actual­
ly beginning to appear) is that it 
should be possible to design program 
testers that take advantage of a pro­
gram generator's structure and test 
boundary and other difficult condi­
tions. 

Structured, modular programming 
is also much discussed as a way to 
ease testing. This view has merit, but 
it's a moot point-a programmer 
would have to be crazy to try to write 
a comprehensive business package in 
a nonmodular fashion. The package I 
know best runs more than 50,000 
lines of a high-level language in more 
than 500 separate modules. To say 
that these modules have made the 
package easier to test is certainly true, 
but it would have been impossible to 
write, much less test, without break­
ing it into pieces. 

Error and Change 
People are born, they die, they 

move, their pay goes up and some­
times down. Their names are mis­
spelled, more than one John Smith 
works for the company, people 
punch the wrong time cards, an 
operator punches the wrong hours, 
the power stops, and the computer 
stops. All these factors cause errors in 
a company's information base that 
should be easily reparable by the 
operator at the terminal without ex­
posing the system to further errors, 
careless or intentional. 

It is almost never possible to throw 
away your data base and start again; 
whatever the damage, it must be 
repaired or replaced by a backup, 
which must then be brought up to 
date. The vendor, customer, and 
employee information for a million­
dollar company may add up to 
several megabytes, all of which has 
been tediously entered at some sort of 
keyboard, one byte at a time. The 
fastest keyboard operators in the land 
can enter 25,000 bytes per hour, 1 
megabyte per week. If you can find 
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THE MULTI-USER FRIENDLY 256K MEMORY BOARD WITH 

No Compromise in Performance 
0 	 Main-frame type memory mapping 

for optimal BANK SWITCHED 
applications or 24-BIT extended 
addressing 

0 	 Operates in any S-100 System 
IEEE /696t or non IEEE 

0 	 OMA operation fully supportedt 
0 	 8/16 data transfer protocolt 
0 	 Up to 6 MHZ with no wait states: Up 

to 10 MHZ with automatic wait state 
assertion 

O Parity error detectiont 
0 	 Double parity in 16-BIT operation 

No Compromise in Features 
0 	 All memory I refresh cycle timing is 

generated ON BOARD providing easy 
CPU independent characterization 

D 	 Ideal for use with the new generation 
of operating systems: CP/M-80'"· 
CP/M-86'"• MP/M-11:·· MP/M-86,'". 
OAS1s••·· UNIX'" ... 

Circle 228 on inquiry card. 

No Compromise in Quality 
0 Multilayer board and bus signal 

filtering for noise-free operation 
0 Thorough 100% final lest and burn -in 

No Compromise in Versatility 
0 	 Manual provides source listing and 

complete installat ion guide for 
MP/M-11••· BANK SWITCHED 
multi-user applications 

O For the CP /M-2.2'•· user 
Manual includes implementations of 
Virtual Disk· for solid state disk/file 

applications 

No Compromise in Customer 
Support 
0 Comprehensive technical manual 
0 User hot-l ine 
D Full one year parts and labor warranty 

t in accordance with IE EE-696 standard 
Registered trademark s of: ·01 gita l Research. 
· · Phase I. and .. . Bell Labs 

ORDER NOW 

(213) 887-5737 -­
If you wish, send a check or 
money order for $1,379 (in 
California add 6% sales tax 
where applicab le) 

Manual available at $25.00 each 
refundable with order. 

MACRO TECH International Corp, 
22133 Cohasset St,Canoga Park. 
California 91303 -r.1 

MACROTECH International Corp, 
22133 Cohasset St, Canoga Park. 
California 91303 
In the U.K. call "0621" 828-763 
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one of these paragons of flying 
fingers, you could have him or her 
reenter a megabyte or two, but your 
employees would miss a week's pay­
check and you wouldn't be able to 
send out any invoices for a while. On 
the other side of your ledger, you 
would have to tell your vendors that 
the computer is down; if they haven't 
heard that one from you before, 
they've heard it from someone else. 
But as a practical matter, no million­
dollar company can afford to reenter 
its entire database under the pressure 
of the everyday work load. 

All these possibilities dictate the 
use of a backup. The system must 
allow you to make foolproof backups 
easily. If backups aren't easy, they 
won't be done regularly, and when 
the backup must be used, a lot of 
catch-up entries will be needed to up­
date it. I believe in making backups 
daily so that you can always update 
the backup with only a day's work. 

Operators will make other mis­
takes. They may give alphabetic 

responses to prompts that expect 
numbers, or they will stop a program 
at some point if the machine takes 
longer than expected to perform an 
operation. The program must check 
every entry as much as possible. Is 
the entry legal? Is it within an appro­
priate range? The program should 
make it difficult to enter a weekly, 
monthly, or annual salary in response 
to a prompt that expects an hourly 
rate. If an operator enters an employ­
ee number, the employee name 
should be displayed for verification. 

None of this will eliminate all er­
rors. If Joe worked 5 hours, an opera­
tor should not be able to enter 50 
without the program's producing a 
query: "Are you sure?" But only Joe 
will notice the error if the operator 
mistakenly enters 4 hours . Most 
mainframe computer systems allow 
for critical data to be keyed twice; 
any differences are resolved by a 
supervisor. This procedure radically 
reduces random errors because in 
order to survive keying by two dif-

Best Buys in Computer Science 

The Origins of Digital 
Computers 
Selected Papers 
Third Edition 
Edited by B. Randell 

Review of the First Edition 
"This superb book is by for the best extant 
collection of historical material about the 
early development of digital computing 
machines ... shauld set a standard of 
excellence for future historians of computer 
science and technalegy." 

-Historic Mothemot1co 

1982/ 598 pp./ 126 illus./ cloth $29.50 
ISSN 0-387-11319-3 

Selected Writings on 
Computing 
A Personal Perspective 
Edsger W. Dijkstra 
A volume of uncommon technical and 
historical interest, this un ique book presents 
a representative sampling of technical and 
personal selections from the writings of 
Edsger W. Dijkstra, a founder of 
programming methodology. 

1982/ approx. 272 pp./ 10illus./cloth$28.00 
ISBN 0-387-90652-5 

The Science of Programming 
David Gries 
"David Gries is well known in the 
computing field for his writing on difficult 
but important topics, and this may well be 
his most important book ... This volume 
belongs in every technical library and 
every college library." 

-Choice 
1981/366 pp./ cloth $19.80 
ISBN 0-387-90641-X 

Programming in Modula-2 
N. Wirth 
More than just an introduction lo 
programming, this text provides a 
thorough grounding in the language 
Modula-2. The book provides an 
introductory chapter, but those with a bas ic 
understanding of programming will 
benefit most. 

1982/ 176 pp./ 4 illus / cloth $13.50 
ISBN 0-387-11674-5 

Save time, order by phone1 

(800) 526-7254 U.S.A. 
(201) 348-4033 New Jersey r' Springer-Verlag New York, Inc. I I Dept. S5820 P.O. Box 2485 

Secaucus, NJ 07094 

ferent operators, the same error 
would have to be made in the same 
place by both operators. It does not, 
however, eliminate errors caused by 
illegible documents; both operators 
may interpret the difficulty the same 
way. Repeat keying is less frequently 
done on mini- and microcomputers; 
they tend to have systems relying on 
the ability to verify some data based 
on information in the files, the ability 
to fix problems after the fact, and 
luck. Perhaps this approach is a 
mistake. 

Friendly Software 
It's no accident that the author of 

several highly successful business 
software packages is a student of 
psychology who gave up studying for 
his PhD when his software looked as 
if it would be more interesting and 
profitable. His software background, 
while sound, is much more limited 
than his knowledge of the quirks of 
humanity. Many microcomputer pro­
grammers fall into the trap of writing 
good code that produces results in­
comprehensible to the user. A voiding 
the trap is hard because most pro­
grammers learn their trade writing 
projects for their own use and inspec­
tion. Cryptic prompts and legends are 
not only easy for the programmer, 
but they also save valuable time and 
space. Furthermore, developing truly 
effective user interaction requires 
repeated polishing. Classes in pro­
gramming all too often emphasize 
good code, not good interaction. 
(This focus is appropriate, to a 
point-the program must run correct­
ly before anyone will care if it is easy 
to use.) 

This is not to say that one should 
write prompts and commands in 
what Digital Equipment Cor­
poration's TECO word-processor 
manual calls "War and Peace mode." 
The intent is clarity first and then, if 
possible, brevity. The ideal is to pro­
vide clear and concise prompts and a 
Help function that can be activated at 
any time by pressing a special key or 
by simply typing "help" or a question 
mark after any prompt. In any case, 
the result should be a two-to-five-line 
explanation of the prompt, the possi­
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ble responses, and their implications. 
(Because the required volume of text 
cannot usually be stored in memory, 
the Help function requires the ability 
to access the disk to get the text, a 
restriction that has its own 
problems.) At the very least, a Help 
response should refer to a particular 
page in the documentation. 

Speaking of documentation, my 
local bookstore has four books that 
describe the use of the CP / M operat­
ing system but only one on the more 
complex intricacies of Visicalc. While 
it would be a mistake to read too 

much into this limited example, the 
Visicalc documentation is a model of 
clarity that requires little elaboration, 
it should be required reading for 
every company selling software. I 
cannot speak so well of the CP / M 
documentation, at least of the version 
I received. 

Why is it so hard to write prompts 
and documentation and to design 
output formats? Paradoxically, good 
programmers are so familiar with 
their programs that they find it very 
difficult to step into the shoes of the 
novice user; furthermore, they are so 

familiar with the general concepts of 
computers that it is hard for them to 
explain disks and files and all the 
other things that programmers take 
for granted. 

Some time ago, C. P. Snow, novel­
ist and physicist, wrote about 'The 
Two Cultures" (New Statesman, 6 
October 1956), referring to the divi­
sion between the arts and the 
sciences. We now appear to be devel­
oping two different cultures as the 
computer becomes part of our daily 
lives; the division is between com­
puter programmers and naive users. 

----------------- - ---------------. It is possible to bridge the gap be­

[Bl11CO•P) 

BIZCOMP's 212A-Compatible Intelligent Modem™ 
Sets the Pace in Quality and Reliability 

BIZCOMP just moved its Intelligent Modem family into high gear with the 
Model 1012 -- a full-duplex 300/1200 FCC-registered modem with the 
advanced features you want: Auto-dial, auto-repeat dial and auto-answer. 
Attached to any terminal, you have automatic keyboard dialing at your finger­
tips. Or, connect the 1012 to a mini /micro for computer-computer electronic 
mail or auto-polling applications. 

With the BIZCOMP 1012, you have a no-hassle upgrade from 300 baud to 
achieve a fourfold improvement in throughput. And it's software compatible 
with BIZCOMP's popular 300 baud Model 1022. 

Take a lesson from computer professionals everywhere: The way of the 
future is 1200 baud. The path of the future is B IZCO MP 1012. Call us today 
for the name of a BIZCOMP Authorized Distributor near you. 

BIZCOMP Communications ... 
Why not start with the best? 

BllCO•P 

P.O. Box 7498 	 • Menlo Park, CA 94025 • 415/966-1545 

Copyright© 1981 Business Computer Corp oration 
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tween programmers and users; the 
software published by Visicorp has 
done it repeatedly. Bridging the gap 
requires people more expert in ap­
plications than in software; people 
who prefer dealing with people to 
working with computers. As I look 
around at chief executive officers of 
successful software houses, I see ar­
ticulate, people-oriented executives 
who are perfectly comfortable with 
computers. This is no accident. Cer­
tainly several successful programs 
have been written by the "wild-eyed 
guru," the computer genius who 
works 36 hours at a stretch and wears 
blue jeans and has unkempt hair, but 
that breed is at a disadvantage. As 
hardware becomes more capable and 
less expensive, it will require a much 
less intimate knowledge of the com­
puter to write software that runs fast 
and well. The wild-eyed guru will 
lose the competitive advantage he has 
to the applications- and people­
oriented businessperson who happens 
to be a programmer. 

Where does all this leave us? For 
the programmer who thoroughly un­
derstands the intricacies of the appli­
cation, who is able to write bullet­
proof code, who is then willing to 
shoot cannons at the spots he knows 
are weakest, and who also truly un­
derstands the strengths and frailties of 
not just the average user, but of the 
weakest one-for such a paragon, 
business programming is not a prob­
lem. The rest of us must examine our 
own weaknesses and shape them up 
through study, practice, and help 
from fellow programmers.• 



Apple to IBM Electronic 50, 60, 
75 Typewriters Interface • 
Reads IBM keyboard in parallel 
with Apple keybond • Sup­
ports the IBM code functions 
using an escape sequence • 
Types at about 13 characters per 
second • Prints from Integer 
or Applesoft programs • Sup­
ports the " Control I Number N" 
parallel line length mode se­
quence • Has switch selec­
table upper/lower case 1/0 60, 
66 , 78 continuous from feed 
page lengths, 40+video. 80, 95, 
132 character line lengths 

Suggested price $225.00 

TIMECARD Ill© 
Multi- function time utility for the 
APPLE Ill computer system . 
Contains the yearof the century , 
the month, the date. the day of 
week, the hour. the minute. the 
second . • A countdown timer 
with a range of one millisecond 
to 999 hours, 59 minutes, 59 
seconds, 999 milliseconds • 
Selectable 12 or 24 hour time 
formats • Diagnostic error 
reporting • Fully compatible 
with the APPLE SOS operating 
system 

Suggested price $195.00 

MODEL 150 TYPE 
AHEAD BUFFER 
• Up to 40 character type ahead 
capability • Enter commands 
or data while your Apple is pro­
cessing previous instructions 
• Compatible with all Apple 
computers . keyboards and 
software • No cuts - no 
jumpers - no software patches 
required • Includes complete 
instructions for quick and easy 
installation 
Suggested price $49.95 

ABOO© FLOPPY DISK 
CONTROLLER 
• High speed OMA transfer of 
data (1 micro-second/ byte) • 
Documentation provided - in­
cludes theory of operation, 
schema tics and diskettes • 
Uses all standard Apple DOS 
commands (OPEN . CATALOG . 
LOCK . DELETE. LOAD . etc.) 
except for INIT which has been 
improved and enhanced in a 
Vista format routine • Com­
patible with Apple DOS 3 3. 
Pascal 1.1 and CP/M 2.2 (with the 
Z80 soft card by Microsoft)• 
2K x 8 PROM contains Auto boot 
functions and all e ight - inch 
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~~mlia•y driver code allowing 
complete compatibility with 
Apple DOS 3.3 

Suggested price $545.00 

PROM DEVELOPMENT 
SYSTEM© 
• Menu driven program dev.el­
opment monitor • Programs 
2708, 2716. 2532. 2732and 48016 
EPROMS • Simulates PROM 
from RAM 4K • Data and ad­
dress interface for operator 
location and control • Com­
plete user documentation 

Suggested price $495.00 

VISION 80 
• Full upper and lower case 
character with 3 dot descenders 
• 9x10 dot matrix per line U.S. 
(9x11 Europe) • 128 ASCII 
character set • BASIC . FOR­
TRAN and Pascal languages 
supported • Z80'" and CP/M'" 
comtible • Compatible with 
all standard Apple'" peripherals 

Vista
COMPUTER 
COMPANY. 
INC. 
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'•Apple Computer Company, Inc 

Shift and I ock for upper and 
er case • Source switches 

tween 40x24 and 80x24 soft­
ware and hardware • Rated #1 
video card by Soflalk and Call 
Apple 

Suggested price $325.00 

VISION 40 
Softscreen programmable char­
acter/generator card for the 
Apple II computer • Allows 
use of DOS tool kit upper/lower 
case character sets in Apple 40 
column mode • Permits crea­
tion of new alpha/numeric and 
graphic characters under Am­
inatrix • Ideal for non-English 
language applications • 
Compatible with most popular 
word processing software pack­
ages 

Suggested price $175.00 

VISION 20 
• Cost effective • Compat­
ible with the latest Apple II • 
Complete easy to follow instal­

lation guide • 120 day war­
ranty • Immediate delivery 

Suggested price $29.95 

1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 
~01g11•I Research, Inc . 
~Designed by Burtronix 





EIGHT USERS TO GO 

Pick up an Altos16-bit, UNIX-based 


computer system today, and get minicomputer 

networking powerat a microcomputer price. 


Looking for a powerful. yet 
affordable. 8-user computer system 
that has everything your business 
needs. including communications? 

Then getyour hands on an ALTOS® 
field-proven. XENIX"/UNIX "-based 
ACS8600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk /memory 
interface. an optional 8087 math 
processor and an intelligent Z80 '" I10 , 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 

INTER-ALTOS 

LOCAL NETWORK 


ETHERNET 

ACS8600·12 
20 MByte 

Winchester 
1·8 USERS 
with 

ALTOS-NET/ 
UNET 
2780 
3780 
3270 
SOLC 
X.25 

to one megabyte of memory (SOOK of 
RAM is standard). automatically giv­
ing each user the maximum available. 
Built-in Error Detection / Correction 
(ECC) maintains system integrity. And 
it's all available today on our highly 
reliable. fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and local networking support. includ ­
ing Ethernet·· and ALTOS-NET" for 
inter-Altos networking. Large data 
storage capacity-integrated Win­
chester. floppy and tape back-up in a 
wide range of configurations and 
capacities. from 20 to 80 megabytes. 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi -user operating systems like 
XENIX / UNIX. MP/ M-86 " and OASIS-16. 

Produced in the heart of Cali­
forn ia's technologically fertile Silicon 
Valley. Altos microcomputers are the 
professional choice of Fortune 500 
companies. computer service organ ­
izations. major software developers. 
and even mainframe computer 
manufacturers. 

Founded in 1977. Altos has 
already delivered more than 25.000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi-user. 
multi-tasking computer system that 
has the communications capabilities 
your business demands. and you 
want it today. pick up an Altos. For 
further information. call our toll -free 
number or write: 

Altos Computer Systems. 

2360 Bering Drive. 

San Jose. CA 95131. 

Tulex 171562 ALTOS SNJ 

or 470642 ALTO UI. 


Packed with 
fresh ideas 
for business 

(Al.LO)) 

COMPUTER SYSTEMS 

800-538-7872 

(In Calif. 800-662-6265) 
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Adapting Microcomputers 

to Wall Street 


Microcomputers are fast becoming crucial tools 

for financial investors. 


Microcomputers are streaming into 
Wall Street's canyons. In its short ex­
istence, the microcomputer has 
become a versatile tool and an impor­
tant supplement to mainframe com­
puters already at work in financial in­
stitutions. The microcomputer's use is 
spreading and diversifying so quickly 
that the task of encapsulating all of its 
applications is both fascinating and 
frustrating. 

Yet using the microcomputer to the 
fullest is one of the challenges facing 
Wall Street. The financial community 
depends on speed. Timely knowledge 
and new ideas produce a trading ad­
vantage. Traders, brokers, under­
writers, analysts, and investment 
managers need complex financial 
analyses fast. They need communica­
tions that can tell them everything 

About the Author 
Robert Franz is managing director of cor­

porate systems at Warburg Paribas 
Becker-A. G. Becker, an international finan­
cial firm . He has spent most of his career in the 
financial community, previously serving as 
partner in charge of New York systems con­
sulting for financial industries for the account­
ing firm Arthur Anderson & Company. Mr. 
Franz has an Apple of his own at home. 
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Warburg Paribus Becker-A. G. Becker 

55 Water St. 


New York, NY 10041 


from the latest earnings of a Califor­
nia company to the current state of 
the Brazilian coffee harvest. Invest­
ment firms need access to massive 
computers that account daily for the 
flow of money and securities. A 
firm's systems department combines 
communications, word processing, 
and database and analytical support. 
The volume of securities and money 
also generates an enormous need for 
management information-tracking 
profitability, products, and areas 
subject to failure. 

Serving Two Masters 
Complicating the implementation 

of microcomputers is the need to 
serve two distinct types of managers 
on Wall Street. The first type are the 
entrepreneurs whose livelihoods are 
commissions and volume. They have 
little time for training and low 
tolerance for anything that is not 
reliable and ready-to-go when it 
reaches the desk. Back offices sup­
porting these entrepreneurs usually 
employ the second type of manager, 
those who are more systems-oriented. 
They process the flow of information 
and provide the framework that 
keeps firms functioning. Managers of 
this type may or may not have 

greater patience than entrepreneurs 
with getting software and machines 
to work properly. 

On Wall Street, we are concerned 
with not one or two microcomputers 
but dozens. They should be linked to 
the in-house mainframes and to any 
number out of house. Moreover, 
firms are faced with providing both 
prompt assistance when training 
employees on microcomputers and 
successful hands-on experience for 
skeptical executives. When 
everything works correctly, applica­
tions are limited only by managerial 
imagination. When things go wrong, 
financial professionals may distrust 
the merits of the machine and subse­
quently not take advantage of this 
key tool in the quest for the all impor­
tant competitive advantage. 

Microcomputers at Becker 
Warburg Paribas Becker-AG. 

Becker is a full-line international 
financial institution with offices in 
eight countries. In fiscal 1981, the 
firm's total purchases and sales of 
debt securities alone exceeded $860 
billion. Becker serves as the back of­
fice for more than 300 brokerage 
firms throughout the world and for 
more than 600 "market makers" (ex­



THE LANIER TYPEMASTER'"TRIAL OFFER 

A TRIAL OFFER* 
DESIGNED 

TO IMPRESS YOU. 
We want you to see 

than 
ordinary 

-­
There's only one place to 

exactly how productive 
and easy to use the 
'IypeMaster can be. So 
we'll set up the equip~ 
ment. We'll train any 
one person you choose. 
And we'll let you try the 
software thats right for 
your business. 

NO PROBLEM®TYPING 

IN THE SPACE OF AN 


ORDINARY ELECTRIC. 

We designed the 'I)rpe­
Master with the printer 
built into the top. 'lb 
give you No Problem 
typing in one compact 
unit.You'll get letter­
perfect pages printed 
in less than 40 seconds. 
And you can store up 
to 40 of those pages on 
each memory disc. 

AN INVESTMENT 

THAT PAYS OFF. 


Because the'I'ypeMaster 
is much more efficient 

electric type­
writers, we estimate 
that it can pay for itself 
in a year ... or less. 
For example, while one 
document is printing 
out, your secretary can 
be typing another on 
the screen. So work 
gets done faster; and 
there's time to handle 
other jobs. 

SEEING IS BELIEVING. 
After using the Type­
Master for a few weeks, 
you'll see how it gets 
your typing back faster, 
looking better and right 
the first time. You'll also 
see how responsive we 
are in training, service 
and support. With all 
this in mind, we think 
you'll want to keep the 
'IypeMaster. 

But don't take our 
word for it. Prove it to 
yourself in your own 
office. 

*Thal charges may be partially applied to your 
'I'ypeMaster purchase. 

judge the real value of Lanier's 
TypeMaster: in your own office. 
With your own people. On your 
own work. Thafs the idea behind 
our 'lnal Offer. 'lb let you see how 
the TypeMaster can do the work 
of three ordiruuy electrics. 
Send us this coupon to set up an immediate appoint­
ment. Or call (800) 241-1706. Except in Alaska and 
Hawaii. In Georgia, call collect ( 404) 321-1244. 

© 1982 Lanier Business Products, Inc. 
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pert stock traders) who trade on U.S. 
security exchanges and prefer to have 
their bookkeeping done outside. 

For accounting, Becker relies on 
both in-house processing and a ser­
vice bureau but is constructing a com­
puter center in Chicago that will han­
dle its worldwide network and will 
integrate microcomputers into the ac­
counting system. 

As managing director of corporate 
systems for Becker, I became in­
terested in personal computers for 
several reasons. First, I own an 
Apple, which I use at home and 
which is linked by phone to my of­
fice. Second, Becker, like most 
organizations I am aware of, has a 
group of managers who do not 
necessarily work for the systems 
department but who own microcom­
puters and have pushed for their use. 
In fact, the rapid entry of microcom­
puters can be attributed primarily to 
these managers . In some cases, these 
managers started their drive before 
the systems department had formed a 
response to the uncontrolled growth 

in the use of microcomputers at 
Becker. And third, microcomputers 
represent the leading edge of 
technology, which must be capital­
ized on and integrated into a firm's 
overall systems-support plans. 

Getting Involved 
Becker's systems policy attempts to 

capitalize on the capabilities of main­
frames and microcomputers. We ap­
prove each acquisition and make sure 
the intended use can be achieved. We 
do this because, unfortunately, if 
computer novices believed claims 
made by some voices in the industry, 
they would not achieve the full poten­
tial provided by microcomputers. We 
also want to ensure that the 
microcomputer is not employed 
simply as a costly status symbol. 

The corporate systems 
department's role is to provide un­
biased information and to guard the 
integrity of the network. The systems 
department evaluates suggested uses, 
machines, and software, and it aids in 
procurement and installation. We 

I-Queue™ 
... the inteUigent buffer that frees your 
IBM Personal Computer from the time­
consuming printing function. 
I-Queue accepts data at processor 
speed (over 4000 characters per sec­
ond) and sends it to the printer* at 
whatever speed the printer can 
accept. 
I-Queue can store 16K of RAM, 
which is approximately 7 pages of 
average printout( optionally expand­
able to 65K for storage of 28 aver­
age pages). Standard features ..,--?.~...._!.___! -·' --; =: : ;:-; - · -=-~ . ,=::.. -.;c~·; ;;.: ;/·iE 
include complete pagination 1 - ­
and formatting capabili­
ties, a reprint buffer, a 
clock/calendar and many other design enhancements usually found only 
in sophisticated word processors. 
Available direct or from participating PC dealers. Distributor and dealer 
inquiries invited. For new brochure, write, or call our 800 number. 
•Fully compatible with IBM printer and all Centronics interface printers. 

IBM Personal Computer is a trademark of IBM. 

.,;:illllllPG'RIPHG'X i11~.AVAILABLE FROM STOCK­
WITH CLOCK/CALENDAR & 149 Palmer Road 
COMPLETE DEMO PROGRAMS: $495 Southbury, CT 06488 
65K MEMORY EXPANSION OPTION: $175 800-221-0732 In NY: (212)961-2103 
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then prefer to back away when users 
in our firm can clearly go it alone. 
Where there is need for custom pro­
gramming, we will help . For prospec­
tive microcomputer users, we provide 
a center where managers can try 
machines and software before pro­
curement. We also have a portable 
"Apple Cart" for those who do not 
need a machine full time. This cart, 
which holds a microcomputer and 
printer, can be wheeled from office to 
office. 

Our involvement provides advan­
tages. First, the systems department is 
a clearinghouse. When managers find 
new applications, they have a way of 
sharing them with others. Second, 
Becker gains through central purchas­
ing. We have an arrangement with a 
major supplier that provides more 
than respectable savings on hardware 
and some software . Third, we pro­
vide on-site maintenance . In New 
York, for example, all microcom­
puters are under a single contract 
guaranteeing same-day service from 8 
a .m. to 6 p.m. Fourth, Becker main­
tains some standardization. 

Our "plain vanilla" machine is an 
Apple II Plus with a side-port fan. We 
chose it because of the widespread 
familiarity of our employees with the 
Apple, availability of software, and 
considerations of procurement and 
maintenance. Becker's Apples nor­
mally have BOK bytes of memory 
achieved by adding the Saturn 
32K-byte RAM (random-access 
read/write memory) to the 48K-byte 
machine. We also use VC Expander 
to display Visicalc in 80 columns. 
Monitors have 12-inch green­
phosphor screens with the exception 
of a few Electrohome color RGB (red­
green-blue) sets. Disk drives are stan­
dard Apple II drives. Besides the Ap­
ple computers, Becker uses a 
modified Sharp PC 1211 electronic 
hand-held calculator. 

Our selection of printers is eclectic. 
The Epson MX-100 is most popular, 
but we also use Integral Data Systems 
(IDS) 560Gs, IDS multicolor Prisms, 
Houston Instrument 8-pen plotters, 
and a daisy wheel or two. Printer 
choices are dictated by both user need 
and the same considerations we had 
in choosing the Apple II Plus. 





OUR PRICFS

WlLL Gtl' YOU...R-. 


AJ'i'EN'l'ION. 

OUR SERVICE 

WlLL KEEP IT. 

•'!·)ti•J•'l·1•1>1Q;t•)•1'6flll 


TELEVlDEO COMPUTERS 

UST SELL 
TS-801 Computer 3295 2065 
TS-802 Computer/ 

Terminal 34952835 
TS-802H Computer/ 

Terminal 59955045 

NORTHSTAR COMPUTERS 

LIST SELL 
ADVANTAGE 
ADV-2Q-64K 3999 Coll 
HORIZON 
HRZ-2Q-64K 3599 Coll 
HRZ-1Q-64K-HD5 6695 Coll 

ZENITH DATA SYSTEMS 

MONITOR 


UST SELL 
ZEN·VM-121 

12" Green Screen 
Monitor 160 110 

Ask us about other line Zenith 
Products. 

TELEVlDEO TERMINALS 

UST SELL 
910 Terminal 699 585 
925 Terminal 995 745 
950 Terminal 1195 945 

TELEVIDEO sonwARE 

UST SELL 
TELE SOLUTIONS 

WordStor Plus 
ColcStor 
Packaged For 
Televideo 790 500 

PRINTERS 

UST SELL 
Okidoto82A 719 490 
Okidoto 83 A 1195 740 
We also handle NEC. Epson 
and Smith-Corona. Coll tor 
prices and a vailability. 

&i•O 

MICROPRO sonwARE 

UST SELL 
WordSlor 495 275 
Apple \M'.JrdSlor­

16 Sector 375 235 
SpellStor 250 155 
MoilMerge 150 89 
DotaStor 350 235 
SuperSorl 250 165 
Apple MoilMerge­

16 Seclor Coll 
ColcStor 295 190 

PLUS MANY OTHER 
FINE PRODUCTS: 

- i1:' 1:: :ii;I ~' .,11•)11: r:ii;!.;: 11 ·Ill 
Don't let anyone tell you your system. We'll even 

that service and prices are initialize your software. 
a trade-off. We're proof you Our repair parts stock and 
can have both. technical expertise will help 

Our service begins even you keep your system up, 
before you call. Because and hold maintenance 
w e've taken the trouble to costs dow n. 
select the most reliable So go ahead and be 
equipment CALL TOLL FREE: amazed by 
and products 800 854 .,.£.~5 our low 
for sale. • ·1~ prices.but 

We'll discuss your needs. _. remember, the best is 
and help you make the yet to come. 
right decision. Then we'll Prices change daily-
test and configure call for current pricing. 
equipment to be sure In California call 
it's compatible w ith 714-562-7571 

PJi•\·)~ISw ~·) ={:-),iir Qti• ~ :w 11:91 
8775 Olive Lane. Suites I & J, Santee. CA 920 71 
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Generally, Becker uses wide-column 
printers for spreadsheets, a mainstay 
in the financial business. 

A few machines, used by people 
performing custom programming or 
directly assisting others, have extra 
features. These systems have the 
Hayes Micromodem II for com­
munications, Mountain Computer 
clocks, ZBO cards, multiple Saturn 
boards for 128K-byte memory, and a 
diversity of tailored plug-ins for 
specific software. 

Becker has made few attempts to 
standardize software because needs 
and personal familiarity vary widely . 
However, linked software packages 
such as the "Visi" series from 
V isicorp, the Star series from 
Micropro, and DB Master are used 
widely. The most useful software is 
the electronic spreadsheet, followed 
by database and then word process­
ing. Custom programming is needed 
throughout the firm, and it is rarely 
done by us. My philosophy is to let it 
happen. Many applications do not re­
quire the systems department's in­
volvement, and it would constrict 
managers to force them to clear each 
application with us. This, of course, 
has implications for documentation 
when other managers take over 
machines already in place. 

Applications 
Becker employs microcomputers 

basically in four areas, but utilization 
will certainly be extended as more 
machines are installed. Today, micro­
computers support direct trading, 
operations, special financial analysis 
and projects, and mainframe access. 

The first use is a direct competitive 
weapon to gain advantage over other 
firms. The second use supplements 
mainframe processing to obtain 
management information. Special 
financial analysis and projects consist 
of the small or one-time programs for 
which there is no need to install main­
frame software. Finally, employees 
wanting mainframe access use the 
microcomputer as a terminal. 

Sharp trading: You make profits in 
foreign currency interest-rate ar­
bitrage by playing off current and 
future values of money and securities. 
The trader tries to spot favorable dif­



INJ'RODUCING 1'HE SAFI' 

STANDBY POWER SYSTEM. 11' KEEPS 

YOU FROM LOSING YOUR MEMORY 


WHEN J'HE LIGHTS GO OUT. 


If the power fails while you're reading this ad, 
everything your computer knows could be lost. 

In an instant, information crucial to the smooth 
operation of your business can vanish without a trace. 
Memories can be flushed, disks can be damaged. 

That's why you need the Saft Standby Power 
System. In the event of a blackout or brownout, 
it takes over instantly-before the computer can tell 
there's anything wrong-and supplies 200 watts of 

j f4~ it' 
AMERICA 

More power to you. 
Circle 338 on inquiry card. 

power for 20 minutes. Which gives you plenty of time 
to get off the machine safely, without missing a 
single byte. 

And during normal operation it acts as a line filter, 
protecting against damaging voltage spikes. 

Ask your dealer about the Saft Standby Power 
System. It's the first standby system designed specifi­
cally for small business computers. And offered at a 
small business price. 

Saft Po1iable Battery Division. 931 Vandalia St., St. Paul, MN 55114 (612) 645-8531 



ferences in rates in the marketplace 
between, for example, the peso and 
the dollar in both the present spot 
market and the forward future 
market, which can be any number of 
days ahead. Because of the variables 
involved, arbitrage is complicated, 
and calculations, if done by hand, 
take 40 minutes or more per transac­
tion. A systems person at Becker 
discovered that time could be reduced 
to about 5 minutes through use of a 
modified Sharp PC 1211 electronic 
hand-held calculator and CE-122 
printer with cassette interface. 

He chose the Sharp calculator 
because preprogrammed calculators 
are difficult to work with, while this 
machine's 1.8K bytes of memory is in 
easily maintained BASIC. The calcu­
lator was custom programmed with 
foreign exchange equations but, more 
important, was made user-friendly 
through a query system. The 16 func­
tion keys were programmed and 
relabeled as input and output 
variables. The mode button, which 
allows access to the program, was 

disabled to prevent the program from 
falling into competitive hands. The 
trader uses function and numeric keys 
to enter data, and then the machine 
prints eight lines of results on paper 
tape. 

The calculator provides iterative 
solutions to the following kind of 

We established a 
system with three 

Apples to help traders 
find the most 

advantageous buy/sell 
positions on any 

exchange. 

problem. An investor wishes to make 
a 93-day investment of 5,900,100 
French francs (FF) . The spot rate is 
5.90010FF to the U.S. dollar, while 
the forward rate for 93 days is 
6.0500FF. Becker has a primary cer­
tificate of deposit (CD) maturing in 
93 days that will yield 17.9500 per­
cent, and the investor will accept 

27 .7500 percent using a 360-day year. 
Will the investor accept the CD, and, 
more important, can Becker make 
any money from selling it? 

The program calculates the U .S . 
dollar equivalent of the foreign in­
vestment, determines the U.S. dollar 
position and the franc position at the 
end of the deal, calculates the foreign 
interest payment, and determines the 
cost in U.S. dollars of the forward 
position and the U.S . dollar profit 
(which is $1,236.83). Finally, it 
calculates the break-even foreign 
yield in francs (28.24075 percent), the 
break-even foreign rate (6.04285), 
and the premium or discount (in this 
case, 10.29075 percent). 

The Sharp calculator is so inexpen­
sive that we keep backups on the shelf 
rather than have a maintenance con­
tract. The principal trader is delighted 
with it. 

We established a more complicated 
system with three Apples to help 
traders find the most advantageous 
buy /sell positions on any exchange. 
Two Apples serve as intelligent ter-

What is 
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Unique-NISS™? 


2 packages available today for the 
leading personal computers. 

Maxim ize your personal productivity Call us now and profit f rom th e 
through the use of our fo recasting integration between y ou, the 

discerning end-user , and NISS, th e 
agreement. newsletters and prompt uneq ualled direct support service. 

n1ss ;_ 
NATIONAL INTEGRATED SOFTWARE SERVICES, INC. 

1-800-525-SOFT 
In Colorado (3 03) 694-1994 

8800 East Arapahoe Road , Englewood , Colorad o, 8011 2 
B Y 10/82 

t r 
1 An unprecedented forecasting 

software support service that 
provides you with one-on-one 
interaction with our staff of 
professionals. 

software, a one-year service 

access via our toll-free hot lines . 
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If you have an l.B.M. computer from their largest 
3081 to their smallest Personal Computer, we have 
the right workstation for you. The Compucart is the 
first ergonomically designed, fully lockable, mobile 
computer/terminal workstation. 
The Compucart's ERGONOMIC design means that not only is the 
keyboard at the correct height for comfortable interactive entry, but 
it is adjustable both horizontally (back and forth) and vertically to 
accommodate both the user and the hardware. The design further means 
that the keyboard, the work and the screen are all in your comfortable 
LINE OF SIGHT. The Compucart is engineered to minimize fatigue and 
to improve the user-computer interface. 
ONLY the Compucart offers SECURITY by returning the computer to the 
closed position when not in use or running unattended, the double walled 
tambor door is closed and the whole workstation is secured with one lock. 
For a terminal user it means that you can comfortably step away from your 
desk while you are logged on and access to your terminal is restricted. 
\he Compucart is mobile to allow multiple users to take full advantage 
of the multifunction features of modern computers and NETWORKS. 
Mobility also means BACKUP for a terminal or workstation that is down. 
The Compucart, even with all its features, requires minimum floor space 
(about 4 sq. ft .) and is the engineered workstation that suits both you 
and the hardware to conserve the human resource and keep your 
HARDWARE and SOFTWARE... SECURELV TOGETHER FOR YOU! 

201 North Rome Ave. P.O. Box 2095 Tampa, FL 33601-2095 Circle 421 on inquiry card. 
~ Ph . (813) 251-2431 (in Florida) Call Toll Free 1-800/237-9024 



minals hooked to a third that acts as a 
receiver with an RS-232C port, which 
picks up broadcasts from a network 
of satellites and local microwaves and 
shows prices on the monitor screens 
of the other two Apples within 2 to 3 
seconds of the time the prices appear 
on any floor. Certain types of infor­
mation, such as advantageous trade 
differences, are automatically flagged 
and blink on the screen while the 
screen shows recommendations for 
action. The third machine, which is 
plugged to a color pen plotter for 
graphing, prints out data from the 

two terminals for analysis. About 95 
percent of the software is custom pro­
gramming that includes trends 
analysis, graphics, activity prompts, 
and electronic mail to all branches. 
This is combined with database soft­
ware, electronic spreadsheets, and 
word processing to yield the final 
result. The system is, we believe, 
unique and gives traders a distinct ad­
vantage over counterparts by speed­
ing identification of buy/sell oppor­
tunities. 

Operations: The incorrect trading 
ticket is one of the more irritating 

occurrences in brokerage. Keypunch 
errors, an incorrect security price, or 
the wrong quote price can cause 
buy I sell orders to be rejected by 
service-bureau accounting. When this 
happens, the tickets must be 
reprocessed at a cost of $15 each. 
Because Wall Street works on very 
thin margins most of the time, this ex­
tra cost quickly damages the bottom 
line. At Becker, "Cancels and Cor­
rects" are always a potential problem 
because the firm serves as back office 
for so many other operations. Several 
thousand tickets pour through the 
brokerage department monthly. The 

-----------------------------------. best answer for such failures is to spot 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac­
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
•Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form 
• 110-4800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X-off protocol •Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal­
lations, entire networks of terminals have been upgraded to take advan­
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en­
sure dependable performance 
for years to come. When ser­
vice is required, we will 
respond promptly and effec­
tively. Best of all, we can de­
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data§©MtWu computer corporation 
4216 Stuart Andrew Blvd. • -Charlolle, North Carolina 2821 O • 704/523-8500 
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trends as soon as possible and then 
get to the source for correction and, if 
necessary, billing. With hand 
reprocessing, this was virtually im­
possible to do. 

A relative novice in computers and 
proud holder of a PhD in French 
literature who works for our broker­
age adminis tra ti on solved the 
reprocessing problem with four 
custom programs on an Apple. His 
first program, completed in seven 
long days, is in 1200 lines of BASIC. 
The menu-driven query system has a 
screen with a setup option for restart­
ing each month, daily updates com­
bining "Cancels and Corrects" for 
more than 300 offices, a dump 
routine to print current data to hard 
copy, a specific-records fealure to 
select any office from the 300, an op­
tion for new office entries, and a 
duplicate backup disk line to prevent 
loss of data. Each record gives count, 
date, office number, account number, 
number of trades, data verification, 
and an edit list. The program has 20 
error codes for the most frequent 
failures. 

During the month, a clerk enters 
"Cancels and Fails" daily, a process 
that takes about two hours. At the 
end of the month, he hands the disk 
of information to the analyst, who 
processes it through three SO-line pro­
grams that analyze the data several 
ways (e.g., by number of total com­
pleted trades, by office, by account, 
and by error code). This system has 
proved to be a low-cost solution to 
tracking of failures-something that 
we could not justify beLause of cost 
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INCOME TAX 
ACCOUNTING 

ttQuick

Tax 

has the finest 
software 
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Accounting

and Tax 


Professional. 

Thr pro~rnms are so well drsi~nrd 
and supported, we had no start-up 
prohlems."--Ronald Braun, C.I' .. \ . 

1040 TAX PROGRAM s995 
• 	ALL MAJOR FORMS & SCHEDS. 

•PRINTS ON IRS FORMS. MULTI­
PART FORMS, OR OVERLAYS. 

•INDIVIDUAL OR BATCH 

PROCESSING. 


•AUTOMATIC CARRY-FORWARD 
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•DIAGNOSTIC REPORTS. 

•LETTER OF INSTRUCTION. 
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PROFORMA/TAX ORGANIZER 

ST A TE MODULES AV AIL ABLE 

TAX PLANNING 

DEPRECIATION SCHEDULE 


ALSO AVAi LA13LE : 
GENERAL LEDGER 
CLIENT WRITE-UP 
AFTER THE FACT PAYROLL 
AMORTIZATION SCHEDULE 
TIME AND BILLING 

A LL Q UI C K TA X P R OG RAM S COM E WIT/I 
ON E Y EAR W ARRANTY .t SUPPO R T . 

See your neare<t computer dealer. 
Or. call or wr ire !"or more information. 
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under manual reprocessing. 
This same "novice" shortly fol­

lowed with a Visicalc application, 
transforming logarithmic to linear 
curves, which helped determine a 
sliding commission schedule for op­
tions sold in our London office. He 
did his first iteration with a hand 
calculator and it took six hours. He 
used Visicalc for the first time on the 
second run and reduced his time to 
two hours. The remaining six itera­
tions, also on Visicalc, were com­
pleted in 20 minutes apiece. 

Becker's Puerto Rico security 
underwriting department uses Per­
sonal File System and Personal 
Report for primary record keeping on 
client contacts. The three-man group 
in Puerto Rico maintains nine data 
fields, including the name of the 
Becker corporate-municipal person in 
charge of the account, the name of 
the Becker institutional security 
salesperson in charge, company name 
and address, client contact , an 
account-activity status code, a sales­
presentation status code, and a sum­
mary of all prior contacts. The sys­
tem generates list sheets, priorities, 
and transactions for each member to 
follow up . More important, it records 
completed transactions by size and 
income earned and provides com­
parative analysis over several years. 
Further, the group has adapted 
Visifile (another of the Visicorp 
series) to track expenses by client, in­
cluding out-of-pocket and time 
allocations. Reports provide com­
plete budget analysis. Visifile was 
chosen because its files can be used 
with Visicalc and Visiplot. 

Special analysis and projects: In the 
computer services group, the number 
of personnel in two cities-Chicago 
and New York-fluctuates between 
180 and 200. This causes constant 
complications in budget tracking, 
project assignments, and hiring. 
Frankly, standard corporate reports 
are not frequent enough to allow for 
flexible planning and expense track­
ing. 

In this regard, Visicalc has proved 
a blessing. A department analyst 
devised a multicolumn format that in­
cludes name, position number, base 
salary, bonus percentage, bonus 

amount, and annualized direct com­
pensation, which includes bonus, 
fiscal-year adjusted compensation if 
the person is a new-hire or turnover, 
actual direct compensation, and total 
compensation including benefits. 
This yields a 12-month figure, an ad­
justed total personnel cost, broken 
down by individual, section, report ­
ing structure, and job title . I can 
monitor this report at my conve­
nience, and that gives me much more 
control of total personnel costs. 

We adapted Visicalc further to do 
personnel staffing analysis. Hardware 
and software projects are listed by 
business area broken down by month 
of the year and man-months to com­
pletion. Staff deployment is tracked 
over time and projected into the next 
fiscal year. When projects change, I 
see instantly the impact on the total 
department and have much more 
flexibility in moving personnel 
around the firm to give support. 

In the brokerage department, 
Visicalc has proved successful for 
portfolio analysis of prospective 
clients. Becker, unlike many Wall 
Street firms, does not serve the small 
investor and, for the most part, 
restricts its activities to clients who 
are "asset enhancers." These are suc­
cessful people who have been 
building their portfolios for several 
years and are now looking for ways 
to maximize the yields from the in­
vestments they have. Needless to say, 
in the 1970s and 1980s, with the 
volatility of the financial markets, 
high interest rates, and inflation and 
disinflation, enhancement of assets is 
not a simple exercise. Moreover, the 
kinds of financial investments that a 
person can purchase have exploded in 
number, and, of course, each has its 
own characteristics. 

The electronic spreadsheet is used 
to determine risk and payoff posi­
tions, income flow, and tax status of 
changing mixes to yield dollar 
amounts of potential gains or losses 
on an investment. This is especially 
valuable in getting away from the 
usual recommendation of "we like the 
stock" to the more meaningful "if the 
recommendation works, you gain x 
dollars and your portfolio looks like 
this. If it does not work, you lose y 
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BPI Accounting S_0ftware is compatible 
with mtist microc.omputers available 
today. lo fa-a, our accounting sys~ems 'ar_e 

ment second to none in the account­
ing software industry. 

Ask for a demonstration by 
have been put to use by almost every con­
ceivable type of business. Why? Our soft­
ware is simple to understand and easy to 
use, yet powerful enough to meet the 
needs of almost every business. 

Our accounting software systems have 
been proved again and again by people in 
all walks of life. And most of them had no 
previous computer experience. 

With some accounting software, if you 
have questions, getting answers can be 
difficult or even impossible. 

BPI Systems has a service department 
as close as your telephone. Questions 
about any of our products will be an­
swered promptly and accurately. With­
out a service charge to you. 

approved, distributed, and sold by almost 

ali of the top.computer manufacturers. 


Our General Accounting System may 

be all the accounting software you will 


is simple to understand 

Inventory Control, Job 
Cost, Accounts Pay­
able, and Profes­
sional Time Accounting. Alone or in 
combination, they are the easiest to use 
business accounting systems available 
today. 

BPI Systems offers proven reliability 
backed by a customer service commit-

your computer dealer or 

write us for more 

information. 


; You'll see that our software 
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SOFTWARE IN BUSINESS. 
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POST AGE RA TES T ER MS:FOB CAMBRIDGE, MASS. SEND CHECK SEND $.25 FOR OUR CATALOG 

ADD 10% FOR ORDERS UNDER $25.00 OR M6NEY ORDER. M INIMUM TELEPHONE, FEAT URING TRANSISTORS & 
ADD 5% FOR ORDERS BETWEEN $25.00 ANO $50 .00 C.0.0. PURCHASE ORDER OR CHARGE $20.00 RECTIFIERS. 145 HAMP S H IRE 

ADD 3% FOR ORDERS ABOVE $50.00 MIN IMUM MAL ORDER $5.00. S T.. CA MB R ID GE. M ASS . 02139 

SOLID STATE SALES TEL (617) 547-7053 

'~ P.O. BOX 748 TOLL FREE 1-800-343·52309 SOMERVILLE, MASS. 02143 FOR ORDERS ONLY 

Data-Vu™ 
(A DBMS) by 

Thinkers Soft, 
Inc. 

Everyone has heard that the cost o f compu ting is goi ng down, but by the time you' re f ini shed 
wi th a D atabase Management System you can rely on you've spent hundreds and maybe 
thousands o f do llars. At Th inkers Soft In c .. the pr ice o f computing is more reasonable than 
you t hink. Data-Vu ' "b y Thinkers So ft Inc., has three features w hich makes it one of the mos t 
powerfu l data management faci lit ies avai lab le for the price . 

1. Automatic Form Generator 
A llow you to generate fo rms on the screen 
and use them as a personalized tool to enter 
data on the data base. 
2. Relational Database Manager 
Desig ned for the small fi rm o r profess ional 
who wou ld l.i ke a convenient but inexpensive 
da ta base managemen t system . 
3. The Report Generator Program 
Specificall y designed to ret rieve inf ormation 
from the data base with simple statemen ts. 
perf orm ar ithmet ic operati ons, and fo rm at 
the data into easil y u nderstood repo rt s using 
word processing co mmands. 

ALL THIS FOR
s129 (Disk&

•Manual) 
$35.00 for manual only . 

Available Soon: CP/M 86 version 

Minimum system requirement: 40K CP/M" 

Specify Diskette Forma t. 

S2 additional shipping costs per diskette. 

Prices subject to change without notice . 


'Registered trademark of Digital Research, Inc . 

Call Us Today: Thinkers Soft, Inc.

Dealer Inquiries Invited 

P.O. Box 2211 221 Clinton Rd. (516) 294-8104 
Garden City, N .Y. 11530 We Accept Master Charge 

dollars and your portfolio looks 
thus." This brings a measure of reali­
ty to investors, gives them clear direc­
tions, and helps the broker close 
sales. The asset-enhancing investor is 
usually more sophisticated than 
someone who has newly entered the 
market, and it is my guess that most 
will look for this brokerage service 
shortly. 

Mainframe access: The use of 
microcomputers as terminals to ac ­
cess big computers may become the 
single most common application of 
the microcomputer on Wall Street. 
This is not yet so. However, the ad ­
vantages of reaching into larger 
databases becomes clear with the 
follo wing example. 

A major department with high cash 
flows uses an Apple as a dumb ter ­
minal hooked to its account in a ma­
jor bank. The hookup uses Hayes 
Micromodem II screen dialing. When 
linked to the bank's computer, 
Becker's controller enters a password 
and the account number. The screen 
shows account history, actual cash 
position, wire transfers, deposits, and 
withdrawals. 

Prior to the hookup, the bank 
would report by telephone on the 
state of the account once a day, 
although the bank's computer swept 
the account four times a day . With 
the computer, each monitoring of 
cash flow is instantly available . This 
has proved particularly beneficial 
when money is wired frequently into 
and out of the account. The timely in­
formation allows the accountant to 
keep much tighter control on 
balances. 

Conclusion 
We are indeed on the brink of a 

new era for systems support. The 
ability to take maximum advantage 
of the technical achievements will be 
crucial. Right now, we are only 
beginning to see the possible applica­
tions of microcomputers. We still 
have much to learn about their vast 
potential. As I've described, our 
firm-both users and systems 
people-welcome the microcom­
puter, for both our own benefit and 
the benefit of our clients, with great 
enthusiasm.• 
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SYSTEMASTER ® 


The Next Logical Step 


Teletek FDC-1, The First Step 
A CPU, floppy disc controller 
and 1/0 all on one board. 
Until SYSTEMASTER® the 
most powerful IEEE-S-100 board 
on the market. 

Teletek SBC-I, The Second Step 
A board designed for use in high perfor­
mance, multi processing systems. SBC-I 
combines its own CPU,serial and parallel 
ports, 128K of segmented memory and FIFO. 

SYSTEMASTER®, The Next Logical Step 
Teletek's newest product - a breakthrough in S-100 
board design. SYSTEMASTER® is a complete system. 
No other boards are required. It doesn' t even require 
a bus! 

But, when used with an S-100 bus, S YSTEMASTER® 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER® as the master board . 

SYSTEMASTER® Features: 
• 	 Floppy controller: controls mini and/or 

maxi drives; variable independently­
adjustable pre-write compensation. 

• 	 CPU: 4MHz Z80A 

• 	 Two RS-232C ports. 
• Two full parallel ports. 

64K bank-selectable memory 
variable from 32K to 60K. 

Remaining memory is fixed at top of 
64K address space. 

• OMA: allows transparent data transfer to 
floppy disks and other devices without 

CPU wait states. 
• 	 Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 

with deselect capability. 
• 	 Real-time clock. 
• 	Operating systems available: Digital Research 

or Tu rbodos. 
• 	 Parallel ports may be connected to Teletek's PSC 

board for RS-422 capability. 

TELETEK 

9767F Business Park Drive Sacramento, CA 95827 (916) 361 •1777 
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The hnasonic portable computer 
We've improved the way 

l:ihk..Panasonic: 
It will improve the way you 
solve problems. And the 

solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 

with you on planes, cars, 


boats, anywhere, because 

it fits into a suitcase. You can 


be more cost effective in the 
field, because you'll have 

access to more information for 
making on-the-spot decisions. 

You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 

Software Solutions - Now 
there's an exciting new software 
system for the 6502 

microprocessor that gives you more 
solutions to your problems. 

The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic.® 

The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 

The Scientific Calculator -An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 

Portabudget-lt's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 

Portacalc-Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 

Portawriter - It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 

Portalog - It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 

Telecomputing~'.. -lt lets you telecommunicate with your data base. You can establish 
commu-nications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 



------------------------------------------------

with a wide range of new software. 
you solve problems. · 

Portaflex -A master program that allows you to create solutions for applications, such as: 

o Inventory Control-Analysis and control of inventory while you're on the job. 

o Order Entry-A customized system for any sales order entry. It offers you productivity, and the 

advantage of faster order entry. 


o Field Service - Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

o Auditing and Accounting -Custom auditing and accounting, anywhere you are in the field. 

o Estimating -Versatility for flexible bidding and estimating at your job site. 

Software Development Tools for the Customizer -Create your own custom programs and burn 

them into your EPROM so your program is recorded in nonvolatile form. 


Simply take a desk top microcomputer,* insert the software development discs, create your own 

program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 

•Presently ottered for Apple II Plus. 

Hardware Specifications ­
The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 
o It offers 4K or BK internal nonvolatile RAM 
o 4BK internal ROM 
o Built-in Ni-Cad rechargeable battery pack 
o External AC adapter/recharger 
o 26-character liquid crystal display 
o 65-key completely redefinable keyboard 

Introducing Peripherals for Additional Solutions ­
Modular peripherals let you customize your system. 
o Multiple RS-232C serial interfaces 
o Asynchronous modem with cassette interface 

(110 or 300 baud) 
o 40-character microprinter (thermal dot matrix printing) 
o BK or 16K RAM memory expansion packs 
o X-Y, four-color plotter (up to BO characters per line) 
o TV adapter (32 characters X 16 lines with color 

and graphics) 

The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 

1 T~~ ·-'-111A...,Panasonic,lt'S changing the way the world uses computers. 

I,----------------------------------------------~ 
I Please send me more information. Dealer Inquiries Invited 
I 
I Panasonic Company, Hand-Held Computers 
I One Panasonic Way, Secaucus, New Jersey 07094 
I 
I 

Name (PLEASE PRINT) ________________I 
Title &Company_________________ 

I
/ 
I 

,;;.--.....;;~Address__________________
I 

~ City _________ State____ Zip ____I 
I , Phone Number ( 
I 

I Panasonic®
I 

: e-s just slightly ahead of our ti~e. ; 
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Putting Real-World Interfaces 

to Work 


Part 1: Monitoring Physical Quantities 
with the TRS-80 


In this article and the next one, 
which concludes the series on the 
Radio Shack TRS-80 Model I, Model 
III, and Color Computer, I'm going to 
present some ideas on easy ways to 
monitor such "real-world" physical 
quantities as temperature, pressure, 
light intensity, magnetic fields, vibra­
tion, water level, shaft position, rota­
tional speed, and others. All of these 
quantities can be measured with the 
three computer systems, and most of 
them can be measured quite easily 
and with a high degree of accuracy. 

Review of Techniques 
Before I discuss the actual circuits 

and implementation for these devices, 
I'll recap the various ways you can in­
terface the three computer systems to 
the real world. I've shown you 
various projects and interfacing tech­
niques in the previous articles of this 
series. However, it will help to have 
all of the interfacing options sum­
marized in one place. The following is 
a consolidation of the general inter­
facing techniques, including 
references to previous articles for 
specifics. 

About the Author 
William Barden Jr. has written many books 

on microcomputer programming and design, 
including Z-Eighty Microcomputer Design 
Projects (Howard W. Sams, 1980). 
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Reading Switch Closures 
When a simple switch must be read 

for slowly changing real-world 
events, such as in burglar alarms, the 
computer can read an on-off condi­
tion in various ways. Most of the 
methods simply involve reading a 
single bit of an input/output port. 
One word of caution: the switch may 
have to be "debounced" as it rapidly 
makes and breaks contact before set­
tling down to a steady state. 

Method 1 (Model III and Color 
Computer): Connect a single-pole, 
double-throw (SPOT) switch to +3 
and - 3 volts (V) as shown in figure 
1. The center switch and ground leads 
run to pins 2 and 4 of the TRS-80 
cassette jack. Read the switch by 
INP(255) AND 1 on the Model III and 
by PEEK(&HFF20) AND 1 on the 
Color Computer. Good for wire runs 
of approximately 50 feet. 

Method 2 (Color Computer): Con­
nect a single-pole, single-throw 
(SPST) switch between pins 3 and 4 
of the right joystick plug of the Color 
Computer as shown in figure 2. Read 
the switch by a PEEK(&HFFOO) AND 
1. Connect between the same pins on 
the left joystick plug and read by a 
PEEK(&HFFOO) AND 2. Good for 
wire runs of approximately 50 feet. 

Method 3 (Color Computer): Con­
nect an SPST switch and two resistors 
to the joystick inputs as shown in 
figure 3. Four lines may be read by 
JOYSTK(O), JOYSTK(l), JOYSTK(2), 

and JOYSTK(3), respectively. An 
"on" value will be about 0, and an 
"off" value will be about 32. Test for 
values greater than or less than 16. 
Good for 50 feet or so. 

Method 4 (Color Computer): Con­
nect an SPOT switch and +6 V and 
- 6 V as shown in figure 4. Connect 
ground and the center contact of the 
switch to pins 3 and 2 of the Color 
Computer's RS-232C jack. Read the 
switch by a PEEK(&HFF22) AND 1. 
Good for about 50 feet. 

Method 5 (Models I/III and Color 
Computer): Build a general-purpose 
1/0 interface that attaches to the sys­
tem 110 bus. Two interfaces, one for 
the Model I/III and one for the Color 
Computer, were described in "A 
General-Purpose 1/0 Board for the 
Color Computer" and "A General­
Purpose 1/0 Board for the TRS-80 
Models I and III" in the June 1982 and 
August 1982 issues of BYTE (pages 
260 and 291, respectively). These in­
terfaces provide up to 24 lines that 
can be used to read switch closures or 
other inputs, at the expense of com­
plexity in construction. 

Method 6 (Models I/III): Connect 
an SPOT switch between +6 V and 
- 6 V as shown in figure 5. Connect 
ground and the center switch leads to 
one of four inputs on the RS-232C 
port. Read the four lines by an OUT 
232,0 followed by INP(232) AND N 
(N=128, 64, 32, or 16). Further 
details are given in "Using the Model 



No. 3 in a series ol 
soltware marketing bulletins HowTo SELL MORE SOFTWARE from Prompt Doc. Inc. 

THE PronJp__tDoc® 
MANUAL MAKER 

You know better user manuals sel l more software, but 
l1ow do you make better user manuals? How do you 
identify just the right details to motivate prospective 

users to buy? How do you organize these details into a 
sequence that makes sense to first-time users while it 
provides ongoing reference to veterans? How do you 
lormat and package a manual so it's attractive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keep up 
with your product release schedule? The Prompt Doc® 
Manual Maker is the answer. 

Introducing Computer-assisted Writing 

Imagine a software product that prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 

1. 	 Identify manual , select boilerplate chapter files 
from menu 

2. 	 Edit chapter table of contents to tailor sequence 
and terminology to your product needs 

3. 	 Pause while computer modifies boilerplate chapters 
to match edited table of contents and builds a 
skeletal manual in preformatted CP!M® text files 

4. 	 Use you rword processor to edit the skeletal man­
ual into a working draft, supplying product details 
as prompted 

5. 	 Tell computer to purge prompts and instructions 
from working draft, and build new Table of Con­
tents; publish review draft 

6. 	 Review the draft for accuracy and usability; revise, 
polish and publish as instructed by documen­
tation 

Compared to your current process that may sound 
more like a software maker's dream than a real product. 
It's a dream all right - a dream come true called the 
Prompt Doc"' Manual Maker. It's the only product of its 
kind. 

Consider These Benefits 

Improved productivity-with Prompt Doc"' you can 
gain as much as 40% on typical manual writing jobs. 

Project control-with prestructured modular chapters, 
writing tasks can be segmented without losing continuity. 

Manual uniformity-by product, by product line, by 
company. 

Quality assurance-the boilerplate files help assure 
completeness and usability; the Prompt Doc"' Writer's 
Guide gives publishing instructions. 

Proven performance-based on the Prompt Doc® 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
now we've tailored it specifically for the commercial 
software vendor. 

Reasonable Price 

$245 for software and two manuals, $45 for manuals 
only. This product will begin paying for itself the minute you 
start using it and continue making you money each time 
you publish a manual. What could be more reasonable? 

CP/M"' Compatible;Uses Your Word Processor 

Now available for use with WordStar"' and other word 
processors on the Apple"' 11 with the Softcard"' and on 
standard CP/M"' systems. 

Use The Coupon Now 

You know a better way to 
make better manuals can 
enhance your competitive 
position. Why wait another 
minute? Complete the coupon 
now and mail it to Prompt 
Doc"', 833 West Colorado 
Avenue, Colorado Springs, 
CO 80905. Or, if you'd rather 
not wait for the mail, call 

(303) 471-9875. 

Promp__tDac® 
See our seminar ad in this issue. 

Prompt Doc is a registered trademark of Prompt Doc. Inc. Apple an dApple 
II are registered trademarks of Apple Computer Inc. Softcard is a registered 
trademark of Microsoft Corporation. CP/M is a registered trademark ol Digital 
Research, Inc. WordStaris a registered trademark of MicroPro International 
Corporation. 

I need the Prompt Doc Manual Maker now! Send a copy to: 

Name Telephone ( 

Address 


Configuration: D Apple II D CP/M D 8" CP/M 
D Other_ 

D Send manual only. 
D My check is enclosed for$_ . D UPS C.O.D. 
D You may charge my VISA MasterCard 

Account# 

Amount $ Expiration Date_ 

S1gna1ure 


D I need more information. Send it to the address above. 
Dealer inquiries invited. 

Circle 317 on inquiry card . 	 BYTE October 1982 97 



EXPOTEK 

2723 W. Windrose • Suite 3 

Phoenix, Arizona 85029 

1-800-528-8960 

GUARANTEED 

LOW PRICES 


APPLE CARDS 
16K RAM - $99 Z80 CARD - $279 

Videx Card - $249 Smart Term - $179 
32K Atari Card - $99.50 Clock CARD - $229 

ALTOS 
5-15D - $2290 5-5D - $4399 

ANADEX 
9500A - $1290 9501A- $1290 

ATARI 
400-16K - $289 800-16K - $659 


410 - $79 810- $435 

825 - $569 850 - $149 


CITOM 
F-10P - $1380 F-10S - $1525 


Prowriter 

8510AP - $489 8510ACD - $610 


DATASOUTH 
DS120 - $595 DS180 - $1259 

DIABLO 
630RO- $1945 620- $1295 

EPSON 
MX80FT - $515 MX80 - $439 


MX100 - $699 Graphic Rom - $45 


HAZELTINE 
1500- $995 ESPRIT - $515 

MICROSCIA2 
$350 - Apple Drive/Card - $400 

MODEMS 
HAVS - MICROMODEM - $290 
HAVS - SMARTMODEM - $229 
Penril - 300/1200 (212A) - $695 

MONITORS 
BMC Green - $95 Color RGB - $550 

Amdek 3000- $159 Color - $380 

Sanyo-Green - $225 Color - $335 


NORTHSTAR 
Advantage - $2795 Horizon 6400 - $2795 · 

NEC 
8023 - $489 7710 - $2350 

MPI 
88G - $550 99G - $650 

SOROC 
120 - $659 135 - $689 

TELEVIDEO 
910 - $569 925 - $730 
920 - $735 950 - $915 

Tl 
810 - $1240 820- $H95 

ZENITH 
Z19 - $699 Z89- $2129 

OKIDATA 
MBO - $320 M83A - $699 


M82A-$425 

M84P - $1059 M84S - $1225 


SOFTWARE 
All Major Brands - $CALL 

DISKETTES/BOXES 
Elephant - $20 Scotch - $25 Dysan - $35 

All Prices Subject To Change 

Customer Service 
602-863-0759 

+ 

N.0 . 
SPST SWITCH 

l 
-=- 3.0 v 

- --- ­ 50 ' OR MORE____..j
OF UNSHIELDED 
CABLE 

N.0 . •NORMALLY OPEN 

Figure 1: Remote-switch closure can be detected in the Models f i ll/ and Color Com­
puter by using an SPOT switch , which switches between +3 V and -3 V and reads the 
state of the line through the cassette port. 

N.U . 

PIA ADDRESS 
$FFOO 

SPST 

1~.u. 

N.O. • NORMAL LY OPEN 

Figure 2: Another method for reading a remote switch in the Color Computer is to input 
the state of the switch through the joystick switch port. Two channels may be read. 
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Performance Breakthrough... 


TM 

••• the CYBERDRIVE for the IBM Personal Computer 
13.5 or 27 million bytes of disk capacity in a single cabinet with 


an integrated mini-cartridge tape for secure data backup. 

Setting an exciting new microcomputer standard, the 

CYBERDRIVE' combines a full package of features. 
It offers new, higher perfonnance levels, with an inte­

grated business-oriented backup device. 
As the CYBERDRIVE is made available for other systems, 

media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatlc­
ally-e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVEa perfonnancechamp! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. G 

... And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/COBOL2 compiler-the micro industry standard. 
MBSP RM/COBOL general business applications (derived 

from MCBA' minicomputer packages) ... thousands 
in use .. . money back guarantee . . . source program 
license. 

CRT!' from Cybernetics (COBOL Reprogramming Tool!)­
Program generator for RM/COBOL to ease pro­
gram development and maintenance . . . an 

alternative to a Data Base System. 
CBASIC~ & CBASIC86° compilers ... for aficionados of a 

useful BASIC. 

The software is available on a variety of industry-standard 
Operating Systems including CP/M5-MP/M5 (both .&J & $), 
OASISe, PCDOS, and UN1x1. Inquire for specific details and 
prices. 

Trademarks of: 
1 c-...1~• . 1•c •· "'•~""''""""""'o ., . .,.,o""'"'..., Sonw•"··~ 

6 5 1 7...'""'°"'""1 
"' Bu•ness •ootocauons, Inc • ""''"1 

- <Ch, Inc -.. """ "" "'"'· inc Bell ..-.i..... 

8041 NEWMAN AVE., SUITE 208 
lS~~~lB-~~l!-~l&l§. HUNTINGTON BEACH, CA 92647 

C ~ 11112 by ~tico Inc. All right--. IN 
Prices and opocitlc.atlons subjec l to <'18nge without notice. 'V- 714/848-1922 
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From Aspen Software 
The Only Complete Document Proofreading Syatem 
For CP/M®, TRS-80® and IBM-PC Word Processors 

fril~lf fll1[j-Ui))[fll1T.M_ 

Featuring Random House® Dictionary 
• Complete Accuracy-looks up every word; 

does not use less accurate root word 
+ analysis. plus Random House Dic tionary 

• Full Interactive Correction-standard 
• Instant Access to Dictionary 
• Compact -Random House Dictionary 

supplied in sizes to fit your system 
(50.000 words standard) 

(JRAMMATil{rn 
Beyond Spelling Checking 
• Detects typos, punctuation and 

capitalization errors. misused words 
and phrases 

• Analyzes Writing Style 
• Suggests Alternative Usages 

NO ERRORS 
" The programs tu get her (Proofreader and 
Grammatik) ujfer a d_i·namic tuul_fur 
cumprehensil'e editing heyund spelling 
currecriuns." 

--Dona Z. Meilach in Interface Age, 5/82 

"Gramma1ik i.\· 1he perfect complement to a 
spelling check program." 

--Dr. Alan R. Miller in Interface Age, 5/ 82 

"l_f _i·uu use a k'urd processor and a spelling 

che,·ker. then yuu should investigate the unique 
capabilities uf thi s pru1:ram. Grammarik is a 
surprisingly fast and easy tv use tool fur 
analyzinR writing style and punctuation. " 

--Bob Louden in lnfoWorld, 12/81 

" Fur the user k'hu is as tight k'ith his dollar as I. 
Proofreader is the program uf choice." 

-Stephen Kimmel in Creative Computing, 3/82 

"Anyone involved ~dth word professing in any 

way. wherher writin>: manuals. /euers, 
brochures, nek·scupy, reports, etc. is encuuraxed 
tu gel the ext·el!ent program Grammatik ." 

-A .A . Wicks in Computronics, 6/82 

Grammatik and Proofreader are compatible with all 
CP/M. MS-DOS (incl. IBM-PC). and TRS-80 word 

processors. Current CP/M formats: standard 8", 
Northslar, Omikron, Osborne . Apple . Please call/or 
write for details of min imum syslem sizes and availabil ity 
of additiona l disk and operating syslem formats. 
Shipping cos ts inctuded. Please specify your system 
configuration when ordering. Dealers inquiries 
invited. 

CP/M, M~DOS 

TRS-80 Model II 

Proofreader Grammatik 

$129.00 

n/a 

TRS-80 Mod I/Ill $89.00 

$150.00 

$99.00 

$59.00 

Both 

$250.00 

$139.00 

Random House is a registered trademark. of Random 
House, Inc. Other registered trademarks: CP/M: Digital 
Research; TRS-80: Tandy Corp.; MS-DOS: Microsoft: 
IBM: IBM; Proofreader. Grammatik: Aspen Software Co. 

P.O. Box 339-B Tijeras, NM 87059 
(505) 281-1634 
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RIG HT JOYSTK 

JOYSTK (1) 

JOYSTKC2) 

1 
lJOYSTK (3) 

50K SPST 3 50K SPST 2 50K SPST l 50K SPST 0 

LEFT 
JOYSTK 

Figure 3: In a third method for the Color Computer, the ]OYSTK function reads the 
voltage of a voltage divider connected between +S V and ground. 

6V 

RS-232C 
DIN-TYPE 
CONNECTOR 
(MALE) 

6V >PDT SWITCH 

+ 1I1--------o 

'----------',.1.----00· " "'" " ~ 
UNSHIELDED CABLE 

Figure 4: A fourth method of remote-switch detection for the Color Computer involves 
use of the RS-232C interface. 

I/III RS-232C Port" in the July 1982 
issue of BYTE, page 360. Good for 50 
feet or so. 

Method 7 (Models I/III): Connect 
an SPST switch between pin 2 and 
pin 21, 23, 25, or 28 of the printer 
port, as shown in figure 6. Read the 
switch by a PEEK(l4312) AND 128, 
64, 32, 16 for the Model I or INP(248) 
AND N (N=128, 64, 32, or 16) for 
the Model III. Not recommended for 
runs of more than a few feet. 

Controlling Slowly Changing 
External Devices 

Using the computer to control ex­
ternal devices is more difficult, as 
power must be provided to switch the 
devices on and off. 

Method 1 (Models I/III and Color 
Computer): Use the cassette relay to 
control another relay, as shown in 
figure 7. Turn the relay on in the 
Model I by an OUT (255,4), in the 
Model III by an OUT (236,2), and in 
the Color Computer by a POKE 
&HFF21,60. (Use a value of 44 to turn 
the Color Computer relay off.) Do 
not use for outputs that change more 
rapidly than once every few seconds 
or so. Either set of lines may be hun­
dreds of feet or more. 

Method 2 (Models I/III and Color 
Computer): Use the cassette relay and 
an optocoupler, as shown in figure 8. 
Turn the circuit on as in method 1. 
The wire runs can be very long. 

Method 3 (Models I/III and Color 

Circle 266 on inquiry card. ~ 



STEP-UP TO ·BETT.ER 
PERFORMANCE! 

NEW PRODUCTS 
(qty. 1 ·3 prices) 

STD 801 and 811 CARD CAGES. 
Black anodized aluminum card cages with 
motherboard. Specify bottom mount (801) or 
back mount (811 ). $225 (8 slot motherboard), 
$265 (12 slots). 

STD 881 "NEMA-12" STEEL 
ENCLOSURE. Intended for unfriendly 
industrial environments. Splash-proof box 
includes 8 slot motherboard, card cage, 
neoprene-backed card retainer (keeps cards 
in place if unit is subjected to vibration), and 
switching power supply ( + 5V@ 10A, ± 12V 

@ 1A per side). Switch selectable 115/230 V 
AC. $595. 

S-100 ZB·1 EXTENDER BOARD. ZIF 
connector greatly simplifies board testing 
and substitution. Includes fuses on + 8V and 
± 16V lines, ground post, 41x17 hole kluge 
area (0.1" grid), and power-to-board switch 

with LED indicator. $159. 

STD+S·100 

COMPONENTS 


(qty. 25 + prices) 
STD 2111231. 8 channel opto· 
i ~olated input board. $116.40 
STD 2 21 • 8 channel SPST reed 
relay output board. $101 .40 
STD 201. 8 channel TRIAC 
(4A/117V)output board. $137.40 

STD 101. Extender board (8.4''); $35.40 
STD OO'f. Flat cable terminated prototyping board. $29.40 

STD 002. Edge connector terminated prototyping board. $32.40 
STD 003. Terminal block terminated prototyping board. $35.40 . 

STD MBD *. 8 slot or 16 slot high speed motherboard. 8 slot $81, 16 slot $105 
STD RAM* 16K X8 static memory card. $195 

STD CPU Z*. 4 MHzZBOCPU board. $201 . 
5-100ICB·10 Controller Board. Opto-isolators accept input data; output drives 8 reed relays 

for real -world interface. $131.40 
For more Information, call Mullen Computer Products at (415) 783·2866 or write MCP Inc., Box 6214, 

WG"i~'I-' Hayward, CA 94544. In the Northwest (WA, OR, ID, NEV, N. CA), contract Magna Sales(300 120th Ave.
(I M [M • im!I ~S~S~;~g. 3, Suite 115, Bellevue, WA 96005; head office 3333 Bowers AvetSulte 295, Santa Clara, CA 

~~~!ilmiiiiill~~!!!!!!!!!~!! •Manufactured by CompuPro; available through MCP Inc.. an afflllate of Godbout Electronlcs. All prices subjecl to change wllhoul notice. 



ERG/68000 

MINI-SYSTEMS 

D 	Full IEEE 6961S100 

compatlblllty 

HARDWARE OPTIONS 
D 8MHz or 10 MHz 68000 CPU 

D Memory Management 

D Multlple Port lntelllgent 110 

D 64K STATIC RAM (70 nsec) 

D 256K Dynamic RAM, with full 

parity (150 nsec) 

D 8" DID, DIS floppy disk drives 

D 5MB·32MB hard disk drives 

D Full OMA host adaptor 

D 20MB tape streamer 

D 10 to 20 slot backplane 

D 30 amp power supply 

SOFTWARE OPTIONS 

D 	68KFORTH1 systems language 

with MACRO assembler and 

MET A compller 

D Fast Floatlng Point package 

D Motorola's MACSBUG 

D IDRIS2 operating system with 

C, PASCAL, FORTRAN 77, 

68K·BASIC1 compliers 

Trademark •ERG, Inc. 

2whneamlth1 


30 day dellvery 

with valid Purchase Order 


OEM prices avallable 

For CPU, Integrated Card Sets 


or Systems. 


Q 

Empirical Research Group, Inc. 


P.O. Box 1178 

Miiton, WA 98354 

~1-4855 
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CONNECTION 'ANO" VALUE 

CTS 128 
DSR 64 
CD 32 
RI 16 

6V CONNECT 

.f ~OT 
0~ 

I
-=- 6V 
+ 

rn a: 
,_ (f) 

C.J 0 u 
0 ;:;: 

13lo 0 0 0 0 0 0)~I:-:l'J'. 

0 	 0 0 0 0 
14 25 

GROUND 

NOTE 
MALE RS-232C DB-25-TVPE 
CONNECTOR SHOWN 

Figure 5: Remote-switch detection for Models II III using one to four RS-232C signals 
and switching between +6 V and -6 V. 

-----o~PST !:!:> SEE TABLE 
BELOW FOR 
PIN NUMBER 

( CENTRONICS BUS l 
CONNECTOR 
1"" """" 

_,I 

*PIN USED AND VALUE SWITCH OFF SWITCH ON 

21 128 0 
23 64 0 
25 32 0 
28 16 0 

Figure 6: Switch detection in Models //III via the status lines of the Centronics port. 
This method is not recommended for wire runs longer than a few feet. 

Computer): Use the general-purpose 
input/output board described in the 
June and August 1982 issues of BYTE 
to drive up to 24 lines . Use either 
relays or optocouplers with each line. 
See the articles referenced for further 
details. 

Reading In Analog Signals 
Real-world quantities such as 

temperature and light intensity can be 
converted to electrical analogs 
(counterparts) such as voltage and 
resistance. Although I'll discuss this 
particular topic in more detail later, 
here are the general approaches: 

Method 1 (Color Computer): Read 
in an analog voltage of 0 V through 5 
V by referencing it to ground and 
connecting the input to one of the 
four joystick channels, as shown in 

figure 3. Use JOYSTK(X) to get the 
input value in the form 0 through 63 . 
Convert to the proper voltage or real­
world equivalent. This method is 
good for conversions of dozens of 
times per second. See "Color Com­
puter from A to D" in the December 
1981 BYTE (page 134). For faster con­
version speeds (up to SK samples per 
second), see "Voice Synthesis for the 
Color Computer" in the February 
1982 BYTE (page 258) for a high­
speed Color Computer analog-to­
digital converter. Lines to "current­
driven" transducers may be hundreds 
of feet or more. 

Method 2 (Models I/III): Build the 
analog-to-digital converter described 
in "Build a Joystick A-to-0 Converter 
for the TRS-80 Model I or III ," 
January 1982 BYTE (page 160). This 
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~I· 

Mow I can get 
the information 
I need. From 
anywhere. 
Immediately. 

To do business, I need information 
from a lot of places. 

5oles f igures from Cincinnati . 
Production costs from Philadelphia. 
Personnel levels from our ad­

ministrative offices three blocl~s away. 
And - sometimes - I need up to 

the minute morl~et prices from The 
Source. Whatever I need , I get it. 
Immediately. That means that I 
don't waste time waiting. And I 
don't hove to mol~e decisions based 
on old information. Even if it's just a 
day old. 

Information from anywhere. 
Immediately. With 

Crosstoll~ allows your CP/M or M5­
D05 based computer system to ac­
cess almost any dial-up computer, 
capture and store the data , and 
transfer files between any two 
Crosstoll~ systems with complete 
error checl~ing. Even when disl~ for­
mats ore incompatible. 

To get your information, Crosstoll~ 
con automatically dial any dial-up 
system, capture on-line data for 
analysis off-line. 

Cross toll~ saves you and your 
computers time. It saves you 
money. And , best of all, it gees you 
rhe information that you need , 
w hen you need it. 

Now available for IBM PC 
··"Miaostuf.Inc 

1845 The Exchange 
Suite 205 
Mama. GA JOJJ9 
(404) 952-0267 

DEALER INQUIRES WELCOME 
Cfl.OSSTALK is a crodemorli of Microstuf. Inc. 

CP/Mis a registered crodemorli of Digital f'\eseorch Inc. 

The Source is o servicemorl~ of Source Telecomputing, Corp. 


a subsidiary of The l'eoders Digest Associarion. Inc . 
MS-DOS is a trodemorl~ of Microsoft Inc. 
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IBM 

personal computer 


UCSD 

p-System ™IV.1 
A superior implementation of the UCSD 
p-SYSTEM is available NOW for your IBM 
Personal Computer. 
Network Consulting has added many 
features that the professional programmer 
will find useful. These features are not 
available from any other sources. 
• Hard disk support for Corvus, Tall Grass 

Technology and others 
• 25% more floppy storage, without adding 

or modifying hardware, retaining compat­
ibility with standard IBM diskettes 

• Double sided 	 and double sided/double 
tracking stepping floppy disk drive sup­
port 

• Up to BOOK on each mini-diskette 
• RAM disk support (a pseudo-floppy 

volume that uses up to 512k RAM) 
• 8086/87/88 macro assembler 
• Extended memory support 
•Adaptable system support available for 

adding custom 110 drivers 

·Remote Terminal support 

• XON/XOFF flow control for serial printers 
• A library of program modules and other 

utilities 
• Disk write verification 
•and more! 

Standard p-System features include: 

• Standard 110 redirection (including com­
mand files) 

• Dynamic program overlays 
1 • Support for asynchronous processes and 

concurrency primitives in Pascal 
• Fast Pascal p-code compiler 
• Fast FORTRAN and Basic p-Code com­

pilers also available 
• A powerful screen oriented editor 
• A filer for handling both files and volumes 
• A Native Code Generator that processes 

your Pascal, Fortran and Basic programs 
to convert parts of them to native machine 
code 

• Dynamic runtime binding of separately 
compiled programs and units 

• Turtlegraphics for easy graphics displays 
• Print spooler for background printing 
• Symbolic debugger 

USCD p-SYSTEM from 

Network Consulting 


The only serious choice for business 
TM The Regents of the University of California 

INTERNAL TO "REMOTE" 
ZENER DIODES PLUG 
( IN982) 

1 NORMALLY 
I OPEN 
I 
I 
I 
I 

TO INTERNAL 5V RELAY 

"MOTOR ON" RATING"' 314 A 

LOGIC 
 II 

L 
C> 

TO 
EXTERNAL

FRONT VIEW .......,, D CIRCUITRY 


I 
I 
I 
ICA SSOUT CASS IN I 
I 

6V DC RELAY 
(RS 275-004)

\\ 

6V 

'--- -----------1111-+___ _, 

Figure 7: Cassette remote-control output can control small loads directly or can switch a 
larger relay. This method is applicable to all three systems. 

+5V 

FRONT 

VIEW 


0 VOLTS 

CASSOUT I 5 IF ON 
r----------, +5 VOL TS 
I I IF OFF 
I I 

I - I 
: 

1 

OPTOCOUPLE R 
1I TI LI 11 

'--- ---- ___ J(RS276-132)
6V 2 4 

._______+-1 11.-------- ----- ­

Figure 8: An optocoupler can be used in place of a relay to control remote devices in the 
Models I/Ill or Color Computer. 

converter plugs into the printer port tember 1982 BYTE (page 398). This 
and will convert at rates of thousands converter is extremely accurate but 
of samples per second. Lines with slow (6 samples per second) . It allows 
proper transducers may be hundreds only one channel and voltage inputs 
of feet or more. Two analog channels of 1.25 V through 3.75 V. 
are provided. Method 4 (Models I/III and Color 

Method 3 (Model III): Build the Computer): Use a voltage input to a 
analog-to-digital converter described voltage-controlled oscillator (VCO) 
in "Model III A to D Revisited," Sep- such as an LM366 (Radio Shack part 
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EdiXM+WordiXM isn't the most 

popular, .most easily learned or least 

expensive word processor. It's only 

the best. 


Editor+ Formatter= 
Word Processor 
Most word proces­
sors try to do too 
much at once: text 
entering and cor­
recting, line filling, 

pagination and printing. Unfortunately, they 
don't have time to do anything really well. 
Edix + Wordix divides word processing into 
editing and formatting. So it does things very 
well indeed. 

Edix. You use Edix to enter 
and correct your document 
(or program). Its advanced 
features include multiple 
screen windows, multiple 
buffers, side-to-side scrolling, 
block moves, powerful patterns 
for searching, and a help key. 
There's even an online 
course to get you started. 
It's the world's finest micro­
computer screen editor. ..
Wordix. Once you've pre­
pared your text with Edix, 
imbedded commands tell 
Wordix how to format it 
into lines, paragraphs, 

•
EmF-16il16 

TEG«)LOGY 

Emerging Technolo~y Consultants, Inc. 
Box 154 Louisville, Colorado 80027 303 447-9495 

Available at ComputerLand ® and other fine computer stores 

r"'Trademark of Emerging Technology Consu lt..anl". Inc. 

pages and sections. Wordix automatically hyphen­
ates, positions footnotes, numbers sections and 
builds a table-of-contents. It can incorporate 
information from data files into your document, 
so you can use your 
mailing list to gen­
erate form letters. It 
lets you predefine 
customized formats 
for letters, memos, 
reports and books. 

In short, you can concentrate 
on content while Wordix takes 
care of form. 

Edix + Wordix. Your documents 

are too important to trust 
to a word processor that 

does everything at once and 
nothing well. You need 

an editor that knows 
editing, and a formatter 

that knows formatting. 
• You need Edix +Wordix . 

Call or write for 
detailed specifications. 
Requires 128K IBM PC 

with DOS. 

Circle 155 on inquiry card. 106 BYTE October 1982 



This person 
used to develop 
applications for 
the Z-80 market 
with the best 
of them. 

~(QJ~@(b[J={] 
mlCRCSYSTems 

number 276-1724) to create a frequen­
cy analog that can be measured 
through the cassette port. This 
method would be similar to the tech­
nique in method 3 above but would 
measure the frequency of a square 
wave rather than the duty cycle. 

Outputting Analog Voltages 
Voltage levels may be used to con­

trol direct-current (DC) motors 
(through DC amplifiers), create music 
or speech synthesis, or for other real­
world functions. 

Method 1 (Models I/III): The 
previously referenced analog-to­
digital converter (January 1982 

BYTE) uses a digital-to-analog con­
verter that will provide output 
voltages from .24 V through 4. 74 Vin 
64 steps. Speed can be tens of 
thousands of outputs per second with 
an assembly-language driver pro­
gram. 

Method 2 (Color Computer): The 
Color Computer has a built-in digital­
to-analog converter that outputs 0 V 
through 5 V in 64 steps at speeds of 
thousands of outputs per second. 
Output can be routed to the cassette 
output line. 

Method 3 (Models I/III): The 
cassette output line can be provided 
with three voltage levels: 0 V, 0.45 V, 

and 0.86 V by OUT 255,X (X=2, 0, 
1, respectively). Output may be done 
tens of thousands of times per second 
in assembly language. 

Reading In Rapidly Changing 
On/Off Signals 

A number of methods to read in 
frequency analogs of real-world 
quantities are available. It's not too 
difficult to convert a physical 
parameter to voltage and then con­
vert the voltage to frequency. You 
can then measure either the period or 
duty cycle of the incoming signal to 
work back to the original quantity. In 
some cases the signal may have to be 
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512KB WITH RS232-C PORT 
IBM PERSONAL COMPUTER 

MEMORY! 

SINGLE BOARD 512KB WITH RS232-C 

IBM PERSONAL COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 

Industries newest CI-PCM+ and CI-PCM Memory Modules. 


• 	 Pin-to-pin compatibility. • OH the shell deliveries. 

• 	 Full one year parts and labor warranty. • 	 Addressable as a contiguous block in 64KB increments thru 
1 megabyte.

• 	 On-board parity with interrupt on parity error. 

CI-PCM without RS232-C CI-PCM+ with RS232-C 
256K x 9 . . . . . . . . . . . . . . . . . $475.00 512K x 9 . . . . . . . . . . . . . . . . . $895.00 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 

TWX 910-494-1253 (CHRISLIN WKVG) 
108 BYTE October 1982 	 Circle 68 on inquiry card. 



This person used to 

develop applications 

for the 8086/8088 

market with the 

best of them. 


~(Q)~~(b[i={] 
mlCROSYS I efTIS 

October 1982 © BYTE Publications Inc 109Circle 352 on inquiry card. 

processed to eliminate noise or 
bounce. In general, the greater the 
frequency , the shorter the lines must 
be. Use twisted-pair or shielded wire, 
and you can have lengths of 50 feet or 
more. 

Method 1 (Models I/III): The 
Model I cassette-tape input circuit 
takes a series of 500-bit-per-second 
(bps) pulses, rectifies them, and looks 
for the DC level at the proper time. It 
would be possible to input a range of 
pulses at about 500 to 2000 pulses per 
second and read them from the cas­
sette port (255, bit 7). This method 
can also be applied with the Model III 
using the 500-bps circuitry, but it's 

best to use method 2 below, which is 
more reliable . 

Method 2 (Model III and Color 
Computer): The 1500-bps cassette 
logic uses a zero-crossing detector. 
The incoming waveform should be 
about 2 V to 4 V peak-to-peak and 
must go negative. AC coupling or a 
dual power supply comparator can be 
used to generate the waveform. See 
"Ports of Entry and Soft Breezes for 
the Color Computer and Model III" 
in the May 1982 issue of BYTE (page 
162). The data is read by INP(255) 
AND 1 for the Model III or 
PEEK(&HFF20 AND 1) for the Color 
Computer. 

Method 3 (Color Computer): The 
Color Computer RS-232C port RD 
line can be used to input a string of 
pulses and can be read very rapidly 
by PEEK(&HFF22) AND 1 . The 
waveform must be in quasi-RS-232C 
format (logic 0 greater than +3 V, 
logic 1 less than -3 V). See May 1982 
BYTE. 

Method 4 (Models I/III): Use the 
four RS-232C input lines described 
under "Reading Switch Closures, 
Method 6" above. The waveform 
must be in standard RS-232C format. 

Method 5 (Models I/III, and Color 
Computer): Build the general-pur­
pose input/output board referenced 



This person develops 
applications for the entire 
market, including the Z-80, 
8080, 8086/8088, 6502, 
LSI-ll/PDP-11, 9900, and the 
M68000 with the best there is. 

The Universal 
Operating System:M 

Why does this application developer look so happy, you 
may ask? 

Because, unlike others in his field, he's one of the smart 
ones. He uses the UCSD p-System™ from SofTech Microsystems. 
It's the first truly universal operating system ever developed. It 
lets him develop an awesome array of high-quality applications. 
And it's equally at home with an IBM PC, TRS-80™ Model II, 
Apple II~Osborne l~ TI Business System 200~ Zenith Z-89~ 
Hewlett-Packard HP-87~ Philips P-2000~the new DEC 
Professionals~ or any other micro in the market. 

That makes our developer one of the elite. Because 

he'll never have to worry about locking himself into 

an operating system that will eventually lock 

him out of the market. 

A Universal Operating System. At last. 

Whether it's a Z-80, 8086/8088, M68000, 

6502, or you name it, the p-System is portable 

across any popular microprocessor made any­

where today. 


And we don't mean just at the source code 

level, either. We mean you can develop your pro­

gram, on any machine, then compile to object code 

(p-code), and it's totally transportable. 


You get it done right the first time. Every time. for any machine. 
Now you can design for the whole market. 

Once and for all. 


The p-System actually enables you to broaden your customer base 
without significant reinvestment in programming, time and time again. 
Simply because it's the only OS that runs the same object code programs 
on all popular 8- and 16-bit microprocessors. No matter who makes them. 
No matter who uses them. 
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And that's only the beginning. There's more to the p-System philosophy. 
Much more. 

Take programmer productivity, for example. We know how much 
work you put into programming, so we understand the importance of stream­
lining that process. So we saw to it that the p-System allows you to reuse 
program components, time and time again. 

It's been our experience that as much as 503 of the code developed 
for one application can be reused on others. And you can also create your 
own library of utilities suited to solving your own unique problems. 

Try finding that on some other operating system. 

All the tools you need for the job. Any job. 
When you write your programs with the p-System, you can use any 

combination of UCSD Pascal~ FORTRAN-77 and BASIC. Each language 
operating effectively with the others. So you can finally take advantage of 
the best features of each language - in a single program. And you also get 
a complete, fully integrated set of software development tools to make 
your job even simpler. Naturally. Including a screen editor, macro assemblers, 
and a debugger, as well as add-ons such as TURTLEGRAPHICS, Native 
Code Generators, and even Print Spoolers. 
Our admirers have impeccable credentials. 

In case you wondered who else believes in our Universal Operating 
System, there's the fact that the p-System is licensed by most of the major 
hardware manufacturers around. Manufacturers like IBM, DEC, TI, HP, 
Commodore, Osborne, Philips, and Zenith. You know, all those "little guys'.' 

And the p-System's reliability is well-documented. Has been since 1977. 
And this, coupled with the upward compatibility of source code programs, 
has given the p-System five years of proven, documented field testing. By 
the toughest critics in the business. 
Given all this, it's easy to see how your productivity can 
be enhanced. 

Now you can develop higher quality applications faster, less expen­
sively, and more dependably than ever before. For a much larger market. 

All at the same time. 
All on one machine. 
All without worrying about some hardware enhancement limiting 

your business opportunities and leaving you with no other choice than 
peddling popcorn or ice cream on some lonely street corner. 

If you don't believe it just take a look at our Applications Catalog 
to prove it. 

At last, using the p-System, you can design programs once. 
Once and for all. 

I 
~1~o~Tec~ro=ms=e=ne ~!I;~~~=~cs~I
a brochure on the p-System, the world 's only Universal Please send coupon to: 

Operating System. And keep me off the streets. Sof1ech Microsystems, 9494 Black Mountain Rd. 
San Diego, CA 92126, or call ( 714) 578-6105 BI 

NAME TITLE___ ___ 

OOM~NY I 
ADDRESS~~~~~~~~~~~~~~~~~~~~--:-~~~~~~-

1 
I 

CITY STATE ZIP I 
TELEPHONE EXT.____ 
llCSD p·System and UCSD Pascal are trndemarks ur the R.egenrs of the Universit y of California: Universal Operating System is a 1rademark of SofTech 
Micn1systems; T l~S ·80 is a trademark of T.111dy Corp.: .I\ pp le II is a registered trademark of Apple Computer Inc.; Osborne l is a trademark of Osborne Com· 
p1..1t er Cor11.: Busin ess Sys t<'Tll 200 is a trademark of Texa s Instrument s: Z-89 is a t.raclemark of Zenith Corp.: l-lP-87 is a t1<ldemark of Hewlet t Packard Inc :.,
P ) is a trademark of Philips Electronics; and Prof t•ssional is a trademark of Digital Equi1nnent Corp. 
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Expand your IBM PC 


Add-In Winchester Disk System 

(PC)2's Add-In Winchester Disk System is housed within the 
IBM chassis and is easy to install directly into the floppy slot, 
reducing desktop space. Also available in 12 and 18 M Bytes 
capacity. When you order our PCM-100-2 our OS-DISK software 
is offered at no extra charge. 

Memory Expansion Board ­

(PC)2' s Expansion Board offers 4 TIMES the amount of memory 
offered by IBM. P.C. Configurations can be set at 64K, 128K, 
192K and 256K Bytes. Board can be easily upgraded in 64K 
capacities. Upgradability is the key! 

Asynchronous Communications 
Controller 
1 or 2 line capability on one card. 

Totally compatible with IBM software and diagnostics. 


Combination Memory/Asynchronous
Controller Board 

(PC)2 high capacity memories are combined on one board with 
single or double ported asynchronous communications 
controllers to create the (PC)2 Combination Memory Expansion/ 
Asynchronous Controller Board. (PC)2 Combo Boards are fully 
upgradeable in 64K increments up to the 256K byte board 
capacity and are configured with support for one or two 
RS-232C Ports. 

Larger quantity pricing is available. For further details call (PC)2 Today. 

Phone or Write Now! (408) 749-9313 
(PC)2, 510 Lawrence Expressway No. 678 Sunnyvale, CA 94086 

Postage and Handling included within continental U.S.A. 

One year warranty on all board products. 


MasterCard, Visa, Checks and C.O.D. accepted. 


PLUG COMPATIBLES FOR PERSONAL COMPUTERS 
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above. This provides up to 24 lines 
that may be read tens of thousands of 
times per second. Do not use long 
runs of cable unless using opto­
isolators or current-driven schemes. 

Outputting Rapidly Changing 
On/Off Signals 

There are not as many common 
real-world applications for this topic, 
but' I'll sketch some of the methods: 

Method 1 (Models I/III): Use the 
cassette output line to send square 
waves of up to 3kHz or so. Output is 
accomplished by OUT (255,1) fol­
lowed by OUT (255,2) in BASIC or 
by equivalent assembly-language 
code. The waveform will swing be­
tween 0 V and 1 V. 

Method 2 (Color Computer): The 
TD line of the Color Computer can be 
toggled on and off by writing alter­
nate Os and ls to address hexadecimal 
FF20, bit 1. The resultant waveform 
will be at standard RS-232C levels 
(-12 V and +12 V). 

Method 3 (Models I/III): Two RS­
232C signals in the Model I and five 
in the Model III can be toggled on and 
off. The TD line of the RS-232C can­
not be toggled on and off except by 
outputting a predefined character. 
However, by repeatedly outputting a 
carefully chosen character and con­
trolling the bps rate, you can generate 
a repeating on-off sequence of known 
frequency. The waveforms will be at 
standard RS-232C levels. See "Using 
the Model I/III RS-232C Port" in the 
July 1982 BYTE for details. 

Method 4 (Models I/III and Color 
Computer): Build a general-purpose 
input/output board, and you can tog­
gle up to 24 separate lines tens of 
thousands of times per second. Out­
put will be at TTL (transistor­
transistor logic) levels and will swing 
between 0 V and about +4 V. 

Now that I've reviewed the possible 
interfacing methods, I'll present some 
data on specific devices and methods 
of measuring real-world quantities. 
I've tried to use only relatively com­

. mon devices here, ones that will not 
cost more than about $15. Most of 
them can be obtained at Radio Shack 
or a similar type of electronics parts 
store. I'll start with the simple ones 
and work up to the more exotic. 



Realize day-in and day-out solid performance from 
a quiet and capable desktop plotter. It's true. For only 
$1995° the Houston Instrument HIPL0T™ DMP-29 will 
provide you with world-class multi-color hard copy 
graphics. and deliver a level of quality and perfor­
mance that you would expect in a plotter costing 
three times as much. 

It's a hard worker. The DMP-29 goes about its job 
with amazing speed and precision. Unbeatable resolu­
tion and repeatability are yours in both 8112" x ll'' and 
11" x 17" formats. and 8-pen capability assures you of 
fast attention-free flexibility when multi-color output is 
required. High pen speed combined with an ad­
dressable resolution of 0.001" assures fast. accurate 
and stepless traces. 

It's friendly. You can call 21 different functions directly 
from the front-panel membrane keyboard. It's tolerant 
too. The DMP-29 will modestly protect itself from user 

errors. as when attempting to place a pen in an 

already occupied stall. 


And it's smart. An extensive set of firmware routines 

makes life easier for the user. A small sampling of the 

built-in talent inherent in the DMP-29 includes 

character generation. circle. arc and elipse synthesis. 

line type variations. viewport /windowing. clipping 

and scaling. 


For more information on the hard working. friendly 
and smart DMP-29 plotter. contact Houston Instrument. 
PO. Box 15720. Austin. Texas 78761. (512) 835-0900. For 
rush literature requests. outside Texas call toll free 
1-800-531-5205. In Europe. contact Houston Instrument. 
Rochesterlaan 6. 8240 Gistel. Belgium. Telephone 
059/27-74-45. 

BAUSCH & LOMB (j) 


U.S. Domest;c p rice only 

TM Tradema rk of Houston Instrument 

Circle 36 for literature. 
Circle 37 to have a representative call. 4P005 



Need to Measure Your 
Corporate Communications? 
Want to define your company's image? Measure 

competitive strengths? Determine the acceptance of your 

company publications? Gauge reactions to your annual 

report? Determine the effectiveness of your corporate 

advertising? Monitor the impact of important trends and 

developments on your company's business? 


Call McGraw-Hill 
Research 
Backed by 30 years of research For a quote or proposal, call 
experience covering scores of Joan Bullen, Director-Corporate 
markets and fields, McGraw-Hill Communications Research 
Research professionals design Center at (212) 997-3517 or 
custom projects that can make a Eleanor Nicoletti, Project Director, 
big difference in the success of at (212) 997-3095. Or, write Corpo­
your corporate communications rate Communications Research 
efforts. The Corporate Commu­ Center, 1221 Avenue of the 
nications Research Center will Americas, New York, NY 10020 
meet your research needs 
promptly, at a reasonable price. 

Put McGraw-Hill Research to work 
· for you. If it 's a communications problem, we 

probably pioneered the solution. 

0 
____/ 

k'1·· 
1/ P. 

""-- 2-WIRE CABLE, 

16" LONG 


Figure 9: This Window Sensor device is a 
simple mercury switch that can be used to 
detect rotation in addition to security 
violations. 

Detecting Break-ins 
The first device I'll look at is the 

Radio Shack Window Sensor (part 
number 49-516) shown in figure 9. 

This is simply a mercury (I assume) 
switch mounted inside a disk. The 
device comes apart into two pieces; 
the back cover has sticky tape that 
can be used to stick the cover to a 
window or other smooth surface . The 
front section, containing the switch, 
can be rotated around the secured 
back to any position. 

The intended purpose of the device 
is to act as a window security sensor. 
The device is stuck to a window and 
rotated so that the switch is just off or 
just on. If the window is broken, or 
tapped hard, the switch will toggle as 
the device rolls or pitches forward or 
the mercury sloshes around. 

This device is somewhat simple­
minded but can be made into a work­
able roll indicator or level sensor as 
shown in figure 10. The advantages 
are that it's modular, comes with the 
backing, and is supplied with a short 
cable. 

A Vibration Detector 
The Window Sensor described 

above is really not very sensitive. 
Certainly, window breakage will set 
it off, but for sensing moderate vibra­
tion, it is ineffective. 

Radio Shack's Mini Shock/Vibra­
tion Detector (part number 49-521),Am ind is a terrible thina to waste. 

A public .... t·r Viet·' nr thi~ lll<J4<.1/I J1t d i 111 r ll t' Adverti_•,111q (1 Hl ll C il. 
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Vol.1No. 1 

As you may already know, both 
the Apple" II and Ill can drive virtually 
every printer on the market 

Regretfully, not every printer on 
the market can offer you the same level 
of service and support you'd expect 
from Apple. So the same kindly, com­
petent dealer who healed your Apple 
overnight may have no idea how to fix 
your Samurai lchiban daisywheel. 

.-:.::..a 

Sllentype. Dot Matrix. Leiter Quality. 

That's why we thought rt would be 
nice, maybe even profitable, to offer 
a full line of printers that would look like 
Apples, last like Apples, with Apple 
warranties and Apple dealer service 
and Apple documentation. 

We even gave them Apple names: 
The new Apple Dot Matrix Printer. 
The new Apple Letter Quality Printer. 
And the new Apple Thermal Printer. 

(Which is really the old, reliable 
Silentype'.") 

Taking it from the top, our 7 x 9 
Apple Dot Matrix Printer is a superb 
machine for correspondence-quality 
printing. With exceptionally legible, 
fully-formed characters, it gives you 
a choice of eight different type sizes 
and five different fonts. It can also give 
you proportional spacing. Plus boldface 
printing, underlining, varied pitches, 
varied line spacing and more. 

With 144 x 160 dots per square 
inch, our Dot Matrix can put all 
kinds of high resolution 
graphics on paper-from 
bar charts and line graphs 
to digitized portraits 

The Apple Letter Quality 
Printer, on the other hand, is 
the preferred machine for just that 
In fact, for any word processing or data 
processing applications where 
graphics aren't a primary concern. 

For one thing, it lets you get the 
words out faster. At a blazing 40 cps 

(instead of the usual 30-35), it's 
the speediest letter quality printer in 
its price range. 

It also offers a full 130­
character print wheel. (The 
current standard is a not­
so-full 96 characters.) 

Plus varied pitches and \}, ~ \§Y . 
spacing , form or line feed , '.),, ~~'111 
operation pause - seeming\\ ·,'1/t

unimportant talents until you ,M _;1i1r1>1.11J: 


discover your machine doesn't 

have them . 


Both the Apple Letter Quality and 

Dot Matrix printers come with self­

teaching diskettes. So your Apple 

computer can tell you how to use your 

Apple printer 


Naturally, all our printers- including 
the sturdy, inexpensive Silentype"'- are 

deliberately designed to take full 
3.dvantage of all the advantages 

built into every Apple computer. 
The interfaces are clean , the 
electronics compatible So 
you don't have to go peeking 

• 	 and poking to adapt print 
commands or parameters, or 

spend your summer vacation 
Kluging an interface. Which is 

a lot more than we can say for the 
Samurai lchiban. 

All of which should stimulate you, 
we hope, to see the newest Apples 
up close. 

They look good , even on paper 

(800} 538-9696 (Cahtornia (800) 662-9238). Apple Compu1er Inc Adver11s1ng and Promouon Dept . 20525 Mariani Ave . Cupertino, CA 95014 
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REST POSITION 
(CIRCUIT CLOSED) 

ROTATED 45°45° CLOCKWISE 
(CIRCUIT CLOSED)ROLL INDICATOR 

\ 
ROTATED 50° 
(CIRCUIT OPEN) 

PIVOT 

POI NT 


SWITCH SWITCH 
OFF ON 

WATER ­
LEVEL 
SENSOR 

WATER 

Figure 10: The Window Sensor used as a roll indicator and as a water-level sensor. 

however, is very sensitive. It is shown 
in figure 11. This device is designed to 
detect vibration from forced entry 
and tampering with the device itself. 
The figure gives a side view. The con­
tacts are normally closed, but they 
open when vibration moves the 
device. The large mass of the upper 
contact gives it a great deal of inertia, 
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and because it resists movement, the 
contacts open when vibrated or dis­
turbed. 

How sensitive is it? (This sounds 
like a late evening talk show.. .. ) 
The specs show settings for 1 to 21 
grams as contact pressure. This is 
somewhat difficult to translate into 
practical effects, but at its most sensi­

.. ~ 


SENSITIVITY 
ADJUSTMENT SCREW

( 
_ WEIGHT 

NORMALLY CLOSED, 
OPENS ON VIBRATION 

Figure 11: This vibration sensor is quite 
sensitive and, when sitting 36 inches away 
on a table, will detect a penny dropped 
from a height of 2 inches. 

tive setting, it will detect a penny 
dropped from a height of 2 inches and 
landing 3 feet from the sensor; the 
sensor was secured to a wooden table 
in this test. In fact, that is fairly sensi­
tive, and it would certainly make an 
excellent security sensor or earth­
quake detector. 

If you care to experiment with this 
device and have a Color Computer, 
use 

100 B= &HFFOO 

110 IF (PEEK(B) AND l)=O 


THEN GOTO 110 

120 SOUND 100,40:GOTO 110 


to read the right joystick switch and 
sound an alarm when the sensor 
breaks contact. The 80-times-per-sec­
ond sample rate should detect every 
switch activation. 

Glass Reed Switches 
A glass reed switch is shown in 

figure 12. These switches are glass­
enclosed magnetic reeds with axial 
leads. The contacts on the reeds close 

Circle 424 on inquiry card. ­



Check the Specs ... 

•Basic 64 K byte RAM memory upward expandable 
in 256 K byte cords to a maximum of four cords 
giving l M byte potential. 

• 6502 Central microprocessor. 
• 	16 K byte ROM memory. 
• EPROM -resident software. 
• Composite B/ W video output. 
•Optional board generator for PAL, NTSC or RGB color signal. 
• 	40 col. x 24 line character display in B/W or color system. 
• B/W graphic display 280 x 192 or 280 x 160 with 4 text lines. 

• 	16 Color graphic display 40 x 48 or 40 x 40 with 4 text lines. 
• 6 Color graphic display 280 x 192 or 280 x 160 with 4 text lines. 
• 	Full-feature detached keyboard with 65 keys and cursor steering. 
•Seven Apple™ compatible slots for plug-in peripherals. 
• 	Additional slot for color generation cord , or programmable CTR 

control cord or light pen interface cord or 80 char. x 24 line 
generation cord. 

• 	Double 5 1/; inch floppy disk drives, optional. 
• Cossette and utility strobe output. 
• 4 Annunciator outputs. 

•The AVT-2 has a basic 64 K memory compared to 48 K of standard Apple II™. 
To find out how much cheaper the AVT-2 is, write or telex for a personal quote: AVT Trading A.G., 
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG. 

Apple and Apple II ore trade marks of Apple Computer Inc. 

- - -- - -- - ----­---­= =. ~= 
~ ~~ s 

~~m~~~~~ 
We are at Comdex Amsterdam, 
Booth 1226, from 8-11 nov.'82. 
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Number of Magnets Close Distance Open After Close Distance 
(inches) (Inches) · ' 

1 
2 
3 

Table 1: Open/close characteristics of a typical glass reed switch. 

MAGNETIC REEDS 

LEAD LEAD 

1/8" DIAMETER SEPARATED BY 1/64' 

Figure 12: The magnetic reed switch can be used to detect a magnetic field and is effec­
tive for sensing applications where physical contact cannot be made. 

-..---::::::=--­

r.-·· -i 
-=:::> 

L­ -----~ --J 
----- ~ 

~...___M_A_G_N_E_T_.J'/~ 

:J LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ 

1 
( 
MAGNETIC REED 

) r
SWITCH 

Figure 13: An example of magnetic-read-switch sensing. The model railroad car ac­
tivates the reed switch as it passes over the device. 

when a magnetic field is brought near 
the switch. The switches are very in­
expensive; Radio Shack sells a 
package of 10 for $1.98 (part number 
275-1610). 

Glass reed switches can be used as 
detection devices when no physical 
contact is possible. A typical applica­
tion, for example, might be detection 
of passage of a model railroad car, as 
shown in figure 13. Another good ex­
ample would be measuring the rota­
tional speed of a shaft by mounting a 
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glass reed switch near the cir­
cumference of a disk mounted on the 
shaft. A magnet mounted on the disk 
would actuate the switch when it 
passed nearby on every revolution . 
The number of revolutions could be 
easily counted by a computer with a 
built-in debounce circuit or software. 

The obvious question here is, just 
how sensitive is the reed switch? To 
answer that, I used Radio Shack 
ceramic magnets (part number 
64-1875). These are rectangular 

magnets as shown in figure 14, which 
can be stacked together. They are not 
"super" magnets, but a garden vari­
ety with a "lift force" of 1I8 pound. 
(A typical 6-inch bar magnet similar 
to the one you might have used in 
high school physics class has a lift 
force of about 1 pound.) The ceramic 
magnets are ferrite-based and very 
resistant to demagnetization. 

Table 1 shows the number of 
magnets required, the "close" 
distance, and the "open after close" 
distance for the reed switch described 
above. You can see that a reed 

· switch/magnet combination could 
easily lend itself to a variety of 
computerized sensing applications, 
especially if a more powerful magnet 
were used. 

Of course, it's one thing to talk in 
generalities about what to do and 
quite another to do it. To prove to 
myself that it was feasible to measure 
rotational speed using reed switches, I 
rigged up the test setup shown in 
figure 15. A small DC motor drove a 
disk with two magnets, identical to 
the type I've been talking about. A 
reed switch was mounted about 1/ 4 

inch away from the circumference of 
the disk. 

The program shown in listing 1 was 
then entered into the Color Computer 
after first performing a CLEAR 
200,&H3EFF to protect the RAM 
(random-access read/write memory). 
This program is identical to the one in 
"Ports of Entry and Soft Breezes for 
the Color Computer and Model III" 
(May 1982 BYTE) except that (1) the 
joystick switch port is read instead of 
the cassette port; (2) you're looking 
for a 0 in place of the 1; and (3) a 
short time delay was introduced 
before execution to connect the 
switch leads. (You'll recall that the 
joystick switches share two of the 
keyboard rows; connecting the 
switch lead before execution creates 
spurious keyboard characters in the 
closed-switch state.) 

The program first asks for an inter­
val and time delay parameters. An in­
terval value of 16474 corresponds to 
about 1/z second. A time delay of 20 
milliseconds (ms) was used to de­
bounce the switch closure. With the 
motor turning at 240 rpm (4 revolu­



DisplayManager™ 

The competitive edge in applications development. 


You can significantly reduce development time and saves time, provides CRT independence and saves memory. 
provide better application programs with Display Manager Display Manager works with Digital Research's com-

from Digital Research. Display Manager lets you inter- mercial programming languages, Pascal/MT+~ PL/1-80~ 
actively design displays faster than ever before, and ensures and CB-80,N the CBASIC Compiler. Combined with 

that whatever features yourCRTsupports can be used by Display Manager, they add up to the most powerful pro-
the program, automatically. Since Display Manager sup- gramming packages you can buy. So try Display Manager; 

ports most CRT attributes, including flashing, reverse the advanced productivity tool that makes your CP/M 
video, underlining, and highlighting, your program is more compatible programs better than the competition's. For 

dramatic and easier to use, no matter what CRT you use. more information, call Digital Research, (408) 649-5500 
You can even test a prototype application without a lot rim or (408) 649-3896, or write to 160 Central Avenue, 

of costly and laboriouscoding. In short, Display Manager L!fu Pacific Grove, CA 93950. 
EuropeCircle 136 on Inquiry card. DIGITAL 
 Vector International Research Park 
B-3030 Leuven, Belgium, 32 (16) 20-24-96RESEARCH.. 
 Telex: 26202 VECTOR 

The creators of CP/MN Far East 
Microsoftware Associates 
6 Floor A.Y. Building, 3-2-2 Kitaaoyama 
Minato-ku, Tokyo 107, Japan, 03-403-2120 
Telex: 2426875 
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CHOOSE ... 

An Apple Desk 

A com pact Bi-level desk ideal for the Apple com­
puter system. This 42" x 29Y," desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail­
able on the 52" x 29V." version of the Apple desk. 

A Universal Micro Desk 

The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
2&.50 inch front-to-rear mounting space. 

A Mini Rack 

Mini racks and mini micro racks have standard vent­
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

A Printer Stand 

The Universal printer stand fits the: 

Centronics 700's Diablo 1600' s & 2300' s 
Dec LA 34 T.I. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 

Delivery in days on most styles in stock. Dealers 
inquiries invited. 

ELECTRONIC S'::ISTEMS 
FURNITURE 

COMPAN'::I 
17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (2131538-9601 
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(MAGNET 

: ; I 
~OPERATES WHEN 

WITHIN 3116" 

0 


DOES NOT OPERATE 

WHEN SO ORIENTED 


Figure 14: A typical ceramic magnet can be used· to operate a reed switch or other 
devices. Ceramic magnets retain their magnetism well but are not powerful. 

Listing 1: This BASIC program incorporates machine-language code that is relocated to 
high memory to sense joystick switch inputs in the Color Computer. Switch debounce 
time and window time may be specified. 

110 DATA 190.63.250,16.142.0.0.48.31.31 
120 DATA 16.77,43.13.182.255.00.132.1.38 
130 DATA 242,49,33,141,7,32,236,16.191,63 
140 DATA 254,57,52,16,190,63,252,141,6,48 
150 DATA 31,39,250,53,144,52 , 16,142.0,111 
160 DATA 48,31,38,252,174,100,48,136,223,175 
170 DATA 100,53.144 
180 FOR I~tH3F00 TO &H3F3E 
190 READ A•POKE I.A 
2:CIO i"1E:":T I 
210 DEFUSR0~&H3F00 
2:2i::1 I t·ff'UT II I HTEF.:'·lAL. C•ELFf'r' II .; I c" DC 
225 FOR J~0 TO 3000:NEXT J 
2::~:0 POf(E 1:>,l-r:::FFF=t .. nm: rc....-:;:::56': F'Of(E ru-1:::FF8 .. IC-It-ff( IC / 256 ):f'.256 
240 POKE ~H3FFC.INT<DC/256):POKE &H3FFD .. DC-INT<DC/256)*256 
250 li"'•U'.:;f;'.0( Q1 ) 
260 E1•=El+F'EEI(( :U-t3FFE >:*:256+PEEK< 8,H3FFF >:PF.: IIHB 
2T0 GOTO 25121 

http:16.77,43.13.182.255.00.132.1.38
http:190.63.250,16.142.0.0.48.31.31


No. 4 in a ser ies of 
software market ing bulletinsHowTo SELLMORE SOFTWARE from Prompt Doc. Inc. 

in its most competitive light--both on the shelf and 
on the demonstration machine. 

Automated Manual Writing 
How to let the software document itself wherever 

possible, and how to use word processing systems Prom~tDoc® 
effectively to obtain maximum value from automated 

833 West Colorado Avenue Colorado Springs. CO 80905 publishing tools. 

Seminar Manual See our software ad in this issue. 
All attendants will receive a detailed 

"How To" manual on wr iting and pro­ How To Enroll
ducing user manuals for commercial Please reserve seats in (city)_ 
use. Many past attendants have praised seminar on (date) _
the manual and other handout materials Please check appropriate items: 
as being worth the price of attendance _ My check is enclosed for$ _ _
by themselves. _You may charge$ to my MasterCard __VISA __ 

Schedule: account number which expires on _ 198_ 
October 5 New York November 2 Denver Signature _ 
October 7 Atlanta November 4. Seattle Names and Titles of Registrants: 
October 19 San Francisco November 16 Dallas 
October 21 Los Angeles November 18 Chicago Company Name _ 


Mailing Address & Telephone _
Only $145 With Our Guarantee 
Price includes lunch and materials. We offer a 10% 


Tuition Refund Guarantee
discount for companies sending more than one person. 
If you aren't satisfied this seminar is everything we say it is, 

Get Details Today! just tell us in writing why you're dissatisfied, return the seminar 
Space is limited so make your reservation now. Use manual, and we'll send you a full tuition refund. 

the coupon to enroll now, or to get enrollment details, Ask About Our Other Services 
simply call Michele Keplinger (303) 471-9875. ( ) Send information on other seminar offerings 

( ) Send information on in-house seminars 
( ) Send informa tion on the Prompt Doc® structured 

documentation service 
Send information on the Prompt Doc® Manual Maker 
software package 

A one-day seminar on Writing 
User Manuals That Sell 

You know better user manuals sell more software, but how do 
you make better user manuals? How do you identify just the right 
details to motivate prospective users to buy? How do you organ­
ize these details into a sequence that makes sense to first­
time users while it provides ongoing reference to veterans? How 
do you format and package a manual so it's attractive enough 

professionals with over 50 years of collective expe­
rience in writing software manuals for the commer­
cial market, this seminar is loaded with facts and 
ideas on these subjects: 

Manual Design 
How to make content, organization, page layout, 

and document format work to your sales advantage 
without spending a fortune. 

Training vs. Reference. Can one manual do both? 
How to implement the techniques of tutorial writing 

into a well organized reference format that provides 
easy access for later questions. 

Packaging That Controls Point of Sale 
How to make your manuals work for you at the 

point of sale to help the dealer present your software 

to get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keeps up with your 
product release schedule? This seminar has the answers. 

If you're an individual software author or a software company 
in the business of publishing or selling software, or if you'd like 
to be, you can benefit from this seminar. Unlike seminars that 
concentrate on the academic do's and don'ts of technical 
writing and formatting, this seminar gets down to the business 
value of the user manual as a marketing and sales tool that helps 
you get more users and keep them. 

Developed and conducted by software marketing 
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Circle 33 on inquiry card. 

Fancy 
Shmancy 
Elaborate microprocessor develop· 
ment systems cost a lot of money, and 
they can close off your engineering 
options by locking you into just one or 
two kinds of chips. Sound familiar? 
Well, read on-we've got a better idea. 

Use your desktop computer; anything 
that will run CPtM• is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families. and more 
are on the way. 

In two years on the market, our cross­

assemblers have gained a reputation 

for quality, performance, and reliabili· 

ty . Hundreds of industrial R&D labs 

and several major semiconductor 

houses have found these products a 

fast, cost-effective way to develop 

their microprocessor software. We in· 

vile you to join them. 


CP/M CROSS-ASSEMBLERS 

Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S-record for· 
mat) and listing from standard assem­
bly language tor the target processors 
listed. Features include comprehen­
sive syntax checking, listing control, 
nested conditional assembly, and in· 
sertion of external source files. All ver· 
sions listed have been thoroughly 
field-tested and are available now. 

XASM05 . .... 6805 
XASM09 . . . . . 6809 
XASM18 . . . . . 1802 
XASM48 ... .. 8048/41 
XASM51 ..... 8051 
XASM65 . . .. . 6502 
XASM68 ..... 6800/01 
XASM75 ..... NEC 7500 
XASMF8 .. . . . F8/3870 
XASMZ8 ..... Z8 
XASM400 .... COP400 

A.ssemblers ........ .... $200.00 each 

except XASM75 . .. . . . .. $500.00 


lisa and Mastercard accepted. We ship on 8" 

1ingle-density and Softcard + 5.25" diskettes. Ask 

JS about other formats. OEM INOUIRIES INVITED. 


· 1 rademark of Digital Research 
_>T_ra_d_e_m_ar_k_o_IM~lc_ro_so_r_t~~~~~~~_,J 

' 
AVOCET y-

SYSTEM§ ~NC. 

804 S. STATE ST .. DOVER. DEL. 19901 
102· 734 -0151 
IV82 

l.5-6VOC 

MOTOR 
(RS iJ 273-208) 

Figure 15: A magnetic-reed-switch sensing application to detect magnets rotating on a 
disk. Accurate sensing of 240 rpm (revolutions per minute) was observed, and sensing is 
probably possible at two or three times this speed. 

tions per second), test results were ac­
curate, given that some counts may 
be missed due to the BASIC overhead 
of about 38 ms per call to the 
machine-language code, as shown in 
the listing. 

Hall-Effect Switches 
Another magnetic-field-operated 

device is the Hall-effect switch. Hall­
effect switches are used in keyboards 
and similar applications. These are 
physically small electronic devices 

similar in size and shape to a tran­
sistor. 

The schematic diagram of a Hall­
effect circuit is shown in figure 16. 
The switch operates with a S V to 16 
V power supply and is normally off. 

The device turns on (output goes to 
ground) when a magnetic field of 300 
gauss is present. Hard to relate to the 
real world? Five stacked Radio Shack 
ceramic magnets operated the Hall­
effect switch at a distance of about % 
inch. The conclusion to be drawn is 



1r- SWITCHES AT ABOUT 114' 

,....I
N-----s-.1 
MAGNET ~ 

FOR 5 RAOIO SHACK 
64-1875 MAGNETS 
(STACKED) 

LED 

0 

I 


:: 680.0. 

+12 VOLTS DC 

I 

l THIS LEAD NORMALLY HIGH . 

IT GOES LOW WHEN DEVICE 
EXPOSED TO MAGNETIC FIELD. 

Figure 16: A Hall-effect switch is a solid-state device that is not as sensitive as a magnetic 
reed switch. 

that these switches should be used 
with more powerful magnets, unless 
you're prepared to live with closer 
sensing distances than the reed 
switches require. 

A Pressure Switch 
Another switch that should be 

mentioned here is the Sensitive Air 
Pressure Switch (part number 41,623) 
from Edmund Scientific in Barr­
ington, NJ 08007. This is an extreme­
ly sensitive air-pressure switch that 
operates from the pressure difference 
between two inlet ports. It can be 
used as a high-wind alarm, flow-rate 
switch, fan-failure switch, or the like. 
To give you an idea how sensitive it 
is, blowing at one of the ports from a 
few inches away will activate the 

switch. This is a single-pole, normally 
open switch that will handle only 10 
milliamperes (mA) of a resistive (not 
inductive) load, but it makes an ex­
cellent computer system switch for 
monitoring real-world conditions. 
The 10 mA limit is no restriction in 
the type of interface I'm talking about 
here. In case of doubt, keep resistance 
greater than 500 ohms when working 
with 5 V, or greater than 600 ohms 
for 6 V. 

Next month I'll conclude this 
special two-part article on 
transducers by looking at some very 
interesting devices, including ther­
mistors, an LM334 temperature sen­
sor, a tachometer wand, a DC motor 
generator, a solar cell, and an ac­
curate pressure transducer.• 

Circle 265 on Inquiry card. 

Call for MTI's late 

price reductions. 


Ask about our "QED" discounts. 
VISA & MasterCard orders accepted. 

MTI 

VT 1o~~~c~~:-~.~~~-~~.~~.... s ~~% 
VT 1 BX Personal Computing Option 2395 

VT101 OECscope ............................. 1195 

VT131 OECscope ............................. 1745 

V T132 OECscope •• .......•.•.•••......•. •.. .. 1995 

AOM 3A (dumb terminal)........ ......... 595 

AOM 5 (dumb with visual attributes) 646 

AOM 31 (two page buffer) ....... ......... 1096 

ADM 21 (full editing/visual attributes) 690 

ADM 22 (ergonomic/edit/visual ett.) 

ADM 24 (ergonomic/grephics/256 fifo) 

ADM 32 (ergonomic ADM 31) .. ...... . . 

ADM 36 (DEC system terminal) •• •••• . 

ADM 42 (B-pege buffer available) •.... 

Tl 940 (high performance. 1-pege buffer) 1650 

Hazeltine Esprit ........... ..... ... ............. 575 

Hazeltine Executive BO Model 20 ..... 1345 

Hazeltine Executive BO Model 30 ..... 1695 


GRAPHICS TERMINALS 
VT 125 (DEC ReGIS firmware) ........ 32BO 

VT 100 (Tektronix 4010 emulation) 3250 

ADM 3A (Tektronix 4010 emulation) 1795 

ADM 5 (Tektronix 4010 emulation) 1B45 

VT 100w/TIB10 plot . (Tektronix emu.) 5920 


300 BAUD TELEPRINTERS 
LA 34-AA DECwriter IV .................. 1095 

Diablo 620RO spi (letter quality) •• ••• 13B5 

Diablo 630RO spi (non-expandible) .• 2095 

Diablo 630RO (letter quality) .......... 2295 

Diablo 630 KSR (letter quality) •.•••••• 2695 

Tl 743 (portable thermal printer) ..•.. 1 190 

Tl 745 (port./built-in coupler) .......... 14B5 

Tl 765 (port./bubble/b-i coupler) ....• 1947 


600 BAUD TELEPRINTERS 
Epson MX-BO .................................... 645 

Tl B25 KSR impact ........................... 1570 

Tl B25 KSR pkg. ............................... 1795 


1200 BAUD TELEPRINTERS 
Epson MX-100 .................... ............... B95 

LA 120 RA (receive only) .............. ... 2095 

LA 120 AA DECwriter Ill.. ............... 2295 

LA 100 RO Letterprlnter ... ....... ......... 1975 

LA 12-A (port./modem/couplerl ........ 2840 

Tl 7B3 (portable thermal printer! ...... 14BO 

Tl 7B5 (port./built -in coupler) ... ........ 1750 

Tl 7B7 (port./internal modem) .......... 2125 

Tl B10 RO impact .. ........................... 1475 

Tl B10 RO pkg. ......................... ......... 1650 

Tl B20 RO impact............................. 1B50 

Tl B20 RO pkg .... .............................. 2025 

Tl B20 KSR impact....... .................... 2025 

Tl B20 KSR pkg. ............................... 2195 

Lear Siegler 310 ballistic. ..... ... ........... 1945 


2400 BAUD 
Dataproducts M 200 (2400 baud) ...... . 2595 


DATAPRODUCTS LINE PRINTERS 
B-300 (300 lpm Bend Printer) ............ 5455 

B-600 (600 lpm Bend Printer) ...... ...... 6930 

B-1000 (1000 lpm Bend Printer) ........ 11330 

BP-1500 (1500 lpm Bend Printer) ...... 19700 

!Controllers available for most minis & micros) 

ACOUSTIC COUPLERS 
Omnltec 715 (300baud orig./full duplex) 170 

Omnitec 71 0 (300 baud orig/hell & full l 242 

Vedic VA 3413 (300/1200 orig.). ...... B45 


MODEMS 
GDC 103A3 (300 baud Bell) .............. 395 

GDC 2025/T (1200 baud Bell) •.•.• •• ••• 565 

VA 3212 (Bell 212-A compatible) ..... B25 

VA 3461 (orig./ens. triple modem) .... B86 

VA 3455 (1200 beudorig./ant.)......... 770 

VA 2450 (Bell 201 comp) .................. 726 

VA 103 (300 baud modemphono) ••... 235 


•Pleue call for quotation. 

Applications Specialists & Distributors 

Canputer Terminals, Peripherals & Systems 


NewYork: 

516/621·6200, 2121767-0677, 518/449-5959 


Outside N.Y .S.: 800/645-6530 

New Jersey: 201/227-5552 


Ohio: 2161464-6688 
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Disk 1. High speed OMA floppy disk controller. $495, $595 CSC. 


Disk 2. High speed OMA hard disk controller for SA4000/Fujitsu F2300 

interface. $795, $895 CSC. 


Disk 3. High speed OMA hard disk controller for SA 1100/ST506 interface. 

Avail. 04. 


RAM 16. 64K X 8 or 32K X 16 - works automatically with 8 or 16 bit systems. 
$650, $750 csc. 

RAM 17. 64K X 8; ultra low power. $599, $699 CSC. 

RAM 21. 128K X 8 or 64K X 16 - works automatically with 8 or 16 
bit systems. $1350, $1450 CSC. 

RAM 22. 256K X 8 or 128K X 16 - works automatically with 8 or 16 
bit systems. Avail. 04. 

M·DRIVE. The first "solid-state disk drive" can increase operating 
speeds up to 3500% . M·DRIVE software with 128K of static RAM, 
$1198; with 256K of RAM , $2395. 

RAM 20. Extended addressing or bank select. RAM 20·8K: 
$210, $280 CSC. RAM 20·16K: $285, $355 CSC. RAM 20· 
24K: $355, $425 CSC. RAM 20·32K: $425, $495 CSC. 

Two Oume Trak 824 drives provide over 2,400,000 bytes of 
storage. With all -metal enclosure, Disk 1, rugged power 
supply, cables, and software: Digital Research's CP/M® 2.2 

and CP/M-86™, Sorcim's SuperCalc-86™ spreadsheet, 
and Ashton-Tate's dBase 11™ data base manager! $3295 

Call (415) 562·0636 for the location of theCompuPro Authorized Sales 
Center nearest you. CompuPro products are backed up by a one year 
limited warranty (two years for boards qual i fied under the Certified 
System Component high-reliability program). 

CompuPro division, Godbout Electroni c 



Interfacer 2. Three parallel ports plus RS-232C serial port. $249, 
$324CSC. 

Interfacer 3·5. Five RS-232C serial ports (2 sync/async, 3 async). $599, 
$699 CSC. 

lnterfacer3·8. Eight RS·232C serial ports (2 sync/async, 6 async). $699, 

$849CSC. 


Interfacer 4. Three RS-232C serial ports, one parallel port, one 
Centronics/Epson parallel port. $395, $495 CSC. 

Clock/calendar; RAM/ROM/math processor options; RS-232C serial port; 
interval timers and interrupt controllers; much more. $395, $495 CSC. 

Shielded with active termination. 6 Slots, $140, $190 CSC; 12 Slots, 
$175, $240 CSC; 20 Slots, $265, $340 CSC. 

Multi-user system front end processor with 16K on-board RAM. 

$649, $749 csc. 


"Bits, Bytes, and Buzzwords" is a primer for those who want to 
get started right in business computing. $2.50. Request #83. 

"CompuPro Product User Manuals: 1975·1980". $20. 
"CompuPro Product User Manuals, Volume 2". $25. 

"Interfacing to S·100/IEEE 696 Microcomputers". $15. 
Individual technical manuals also available. 

lith shielded/terminated 20 slot motherboard, power 
Jpply, fan, dust filter, rugged all-metal construction. $825. 

ox 2355, Oakland Airport, CA 94614 

GmeuP!:~ 
-




The latest in our line of ground· 
breaking CPUs has all the important 

features you need for today's - and 
tomorrow's - 16 bit computing. This 68000 
based board features non-segmented memory to 
access a full 16 Megabytes, meets all IEEE 696/ 
S-100 specifications, and works with 8 and/or 16 
bit memory. CPU 68K also includes a socket for 
the optional MMU (memory management unit) 
chip, has provision for BK X 16 of on-board 
EPROM, and may share the bus with CompuPro 
slave processors to run 8 bit software. Perhaps 
most importantly, CP/M 68K™, as well as an 
advanced FORTH operating system for CPU 68K, 
will be available soon. 

If you're excited about the 68000, we think 
you'll be equally excited about CPU 68K. $695 
(BMHz), $850 CSC (10MHz). 

The 8086 CPU is supported by more 
software than any other 16 bit CPU-and 

CPU86/87 lets you take advantage of that ultra· 
efficient 16 bit software now. This advanced 
board also has sockets for the 8087 math co­
processor and 80130 operating system firmware 
chips, works with 8or16 bit memory (you may 
even mix both types of memory in the same 
system), and can share the bus with CompuPro 
slave processor boards to run existing 8 bit 
software. 

Now CPU 86/87 is an even better value: 
thanks to a price breakthrough from Intel, we've 
reduced the 8087 price to $300 so you can crunch 
numbers more economically than ever before. 

CPU 86/87 answers the need for a top quality 
16 bit IEEE 696/S-100 board with extensive 
software support. $695 (8 MHz), $850 CSC 
(10MHz). Factory installed 8087, add $300. (Clock 
speeds limited to 5 MHz with 8087.) 

Call (415) 562·0636 for the location of ti 
CompuPro products are backed up by a or 

under the Certified System Com pone 

CompuPro division, Godbout Electronic 

-
GmpuPr~ 
 GmpuPro-
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This Is the original, much imitated dual 

processor board . The 8088 CPU, which runs at 
8 MHz, is an 8 bit bus version of the 8086 16 bit 
CPU. The 8088 has full 16 bit internal 
architecture and runs all 8086 software, but 
interfaces with memory and 1/0 over an 8 bit 
bus. This insures compatibility with present 
day machines while providing the speed and 
power of a true 16 bit computer. The 8085 CPU, 
which runs at 6 MHz, is a sophisticated 8 bit 
processor which runs existing 8 bit software. 

CPU 8085/88 accesses up to 16 Megabytes 
of memory, and meets IEEE 696/S-100 
specifications. When you need the best of 
both worlds - 8 bit, 16 bit, or 8 and 16 bit ­
CPU 8085/88 delivers results in high-level 
computing applications. $425, $525 CSC. 

1mpuPro Authorized Sales Center nearest you. 
!ar limited warranty (two years for boards qualified 
igh-reliabiltiy program). Circle 82 on Inquiry card. 

)X 2355, Oakland Airport, CA 94614 

CPU Z is an 8 bit 
workhorse which not only 
includes all standard zao features, 
but also has the necessary options to 
insure backward compatibility with most older 
S-100 mainframes. This means you can upgrade 
older systems to efficient, higher speed 
operation. 

Meeting all IEEE 696/S-100 specifications, 
CPU Z zips along at 6 MHz for high performance 
in single or multi-user installations. And, 
there's provision for adding up to BK X 8 of on­
board memory (2716/2732 EPAOMs or 6116 
RAMs). 

When you need a premium 8 bit Z80 board 
that is at home with the latest (as well as some 
of the earliest) S-100 systems, CPU Z is the 
answer. $295, $395 CSC. 

--



The State of Industrial Robotics 

What today's robots can do and what the future holds. 

Having grown up a fan of Isaac 
Asimov (see reference 1) and having 
watched countless reruns of Lost in 
Space, I always think of a machine 
with human characteristics when the 
word robot is mentioned. The image 
of R2D2 from the movie Star Wars 
must appear in many people's minds 
when they hear robot; however, 
robots that walk, talk, and exhibit 
other humanlike behavior are still not 
practical. 

Today's industrial robot (the most 

About the Author 
Mike Callahan is a consulting engineer and 

general partner at the firm Jackson and 
Callahan Engineers. He specializes in energy 
systems analysis. energy management, micro­
computer applications, and technical software. 

UN/MA TE 2000, UN/MATE 4000, and AP­
PRENTICE are all registered trademarks of 
Unimation. PUMA and VAL are trademarks of 
Unimation . 
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common kind) is not as glamorous as 
some of us imagine, but it plays an in­
creasingly important role in manufac­
turing. (The automobile industry is 
today's single largest employer of 
robots. Photo 1 shows three robots 
doing spot welding on an assembly 
line.) Present applications include but 
are not limited to spot welding, grind­
ing, spray painting, machine-tool 
loading, and die casting. Some of the 
points covered in this article are the 
classification of industrial robots and 

Acknowledgments 
The author would like to thank Robert A. 

Lisak of New Haven, Connecticut , for taking 
most of the photographs used in this article. 
Both Ellen Mohr of Unimation and Joseph 
Bianco of ASEA made this article possible by 
providing detailed information about their 
systems and allowing tours of their facilities to 
get a firsthand look at their products. Addi­
tional thanks goes to Ellen for· making available 
photographs 1 and 16. 

a description of robot subsystems 
such as sensors, end effectors, control 
systems, and power/drive systems. 

Also, I have described some robot 
manufacturers and the systems they 
sell. I have included references and a 
list of robot manufacturers so that if 
you are interested, it will be easier for 
you to obtain details. 

Let me emphasize that the material 
presented here is only a description of 
the existing technology and is not 
meant to provide detailed design 
criteria. I will not be covering the 
sociological merits or shortcomings 
of industrial robots, nor the economic 
justification for the use of robots in a 
manufacturing facility. There are 
strong arguments both for and 
against the use of robots, and to deal 
with this issue fairly would take a 
separate article. As for the eco­
nomics, I feel each particular applica­
tion must be looked at in detail, and I 
do not want to take the time to de-
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Which Spreadsheet lets you:
II Use every cell (never see ··out of memory'')
II Consolidate multiple spreadsheets
II Split the screen as 

often as you want 
VisiCalc. . ..... .NO 

SuperCalc. .. .. .NO 

CalcStar . . . . . . . NO 


ScratchPad. YES 

The Ultimate Spreadsheet 
ScratchPad 
features include: 
• Virtual Memory (never see "outof memory") 
Every cell on the spreadsheet can be used. 
Don 't be misled, other spreadsheets tell you 
how "big" the matrix is, but you can only use 
a very small portion. With ScratchPad 's virtual 
memory feature you can use EVERY CELL! 

•Consolidation (not just merging but also 
combin ing spread-sheets) This makes 
ScratchPad almost three dimensional. 

• Unlimited Screen Splitting 

• If/Then 
•Merge 
• Unl imited Title Locking 
• Long Strings Supported 
•Help file 
• Variable column width 
• Built in financial functions 

• Built in math functions 
• Variable formats 
• Automatic and selective recalc 

• Interface to Stats-Graph graphic package 

• More 

For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 
the IBM PC. 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

Requires: 44k 

ScratchPad: $295.00 

Manual Only: $ 15.00 

Japanese Distribution: 

ASR Corporation International 

3-23-8, Nishi-Shimbashi , Minato-Ku. 

Tokyo 105. Japan 

Tel. (03) 437-5371 

Te lex. 0242-2723 


CP/ M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Micropro. 



Photo 1: T hree Unimation robots welding on an automobile assembly line. Spot 
welding and arc welding are two areas in w hich robots are used extensively by the 
automobile industry . 

velop a representative example. If 
these topics interest you, see 
references 2 and 3. 

Definition and Background 
The Robotics Institute of America 

defines a robot as "a reprogram­
mable, multifunction manipulator 
designed to move material, parts, 
tools, or specialized devices through 
variable programmed motions for the 

performance of a variety of tasks ." 
The key words in this definition are 
reprogrammable and variety. Robots 
can be programmed for a number of 
different functions, whereas 
automated machines are designed ex­
clusively for a specialized function. 
Therefore, in some applications, 
robots are superior to fixed-task 
automation. Robots can execute a 
series of spot welds during the 

assembly of a particular car model 
and can easily switch welding pat­
terns as required for other models. 
No retooling is necessary. As a matter 
of fact, if a robot is no longer needed 
for welding it can be reprogrammed 
for other functions such as tool 
loading or material handling. 

Unimation Inc. of Danbury, Con­
necticut, introduced the first in­
dustrial robots to the U.S. during the 
1960s for use in die casting. Later, 
Unimation became the leading U .S. 
robot manufacturer and, in 1981, had 
$56 million worth of sales and more 
than 5000 robots in operation 
worldwide. A number of other com­
panies also manufacture or distribute 
industrial robots in the United States, 
among them Cincinnati Milacron of 
Cincinnati, Ohio, and ASEA Inc., a 
Swedish company with offices in 
White Plains, New York. ASEA's In­
dustrial Robot Division is one of the 
major participants in the U.S. 
robotics market. This year it has add­
ed four engineering centers and a new 
manufacturing facility . A number of 
large U.S. firms have also announced 
plans to enter the market, the most 
notable being General Electric and 
IBM. 

At the end of 1981, an estimated 
14,000 robots were in operation in 
Japan, 4400 in Western Europe, and 
4100 in the United States . Even 

ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 

MACRO·BOc DISK BASED EDITOR/ASSEMBLER 
This is a powerlul macro assembler. screen oriented editor and machine language 
monitor. It features local labels. conditional assembly. printer lormatting and cross 
relerence listings. Assemble multiple files . Program comes on Radio Shack 
compatible disk with extensive documentation. Price : $99.95 

MICROTEXT COMMUNICATIONS 
Make your computer an intelligent printing terminal with off-line storage' Use 
Microtext for timesharing interactions. printing what is received as ii 1s received 
and saving text to cassette. and more' Price: $59.95 

PIBOC PARALLEL PRINTER INTERFACE 
Use a parallel prin ter with your Color Computer' Serial-Parallel converter plugs into 
the serial port and allows use ol Centronics-compatible printers You supply the 
prin ter cable. Price: $69.95 

THE MICRO WORKS COLOR FORTH 
Color For th is easier to learn than assembly language. executes in less time than 
Basic and is laster to program in than Basic. Rompack comes with t t 2-page 
manual containing glossary ol system-specilic words. lull standard FIG glossary 
and complete source. A lascinating language designed for the Color Computer' 
Pr ice: $109 .95 

SDS-BOC SOFTWARE DEVELOPMENT SYSTEM 
SOS-BOC is a Rompack containing a complete editor. assembler and monitor. It 
allows the user to write. assemble and debug assembly language programs with 
no reloading. ob1ect patching or other hassles. Supports lull 5809 instruction set 
Price: $89.95 

BOC DISASSEMBLER 
Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Oocumentat1on includes useful ROM entry points . complete 
memory map 1/0 hardware details and more. Casse1te requires 15K system. 
Price: $49.95 

GAMES: ·Star Blaster * Pac Attack * Berserk * Cave Hunter * Starfire * Astra Blast * Starship Chameleon * 
Adventure: Black Sanctum * Adventure: Calixto Island * 

T H[~O©[OO Also Available: Machine Language Monitor Books Memory Upgrade Kits 
Parts and Services Call or write !or more information 

California Residents add 6% Tax 
Master ChargeNisa and 

COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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Two Great Languages!

Two Great Compilers! 


Required by the Department of Defense 
for all its programming, Ada is a highly 
structured. sophisticated language, well 
suited to both applications and systems 
programming. 

SuperSoft Ada is a native code, fully 
recursive, two pass compiler which gener­
ates ".COM " files. While currently a subset, 
Super Soft Ada supports most features of 
the standard Ada language. 

Required by the Department of Defense 
for Ada copyright protection: "This compiler 
is presently an incomplete implementation 
of theAda programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro­
gram Office for validation ." 

Because of the DOD requirement, Ada is 
certain to become a dominant languagR 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 

(Requires: 48K CP/M) 
Ada Compiler: $300.00 
Manual Only: $ 25.00 

Ada and Care available for virtually all CP/M, 
CPIM 86, and MS DOS compatible systems. 

SuperSoft "C" is a professional quality 
compiler suitable for any programming task . 
It has been transported for use on the 8080, 
Z80, Z8000, and 8086 families of micro­
processors. We plan to transport our "C" 
compiler to the 68000 and other new 
environments as they come into use. This 
means you will have an easy transporting task 
as you grow into the next generation of 
microcomputers. 

SuperSoft "C" supports most features of 
Un ix version 7 "C'.' It produces a highly 
optimized code making it possible to avoid 
assembly language coding for most tasks. The 
compiler is a two pass system, with pass one 
producing an intermediate code. and with 
pass two translating and optimizing to produce 
the assembly code of the target computer. 
This makes hand optimization of critical 
sections possible. 
C (Z80, 8080): $250.00 
c (8086): $500.00 
C (Z8000): $500.00 
Manual Only: $ 15.00 

Japanese Distribution: 

ASR Corporation 

3-23-8, Nishi-Shimbashi, Minato-Ku 

Tokyo 105. Japan 

Te l. (03)-437-5371 

Telex. 0242-2723 


•Ada is a trademark of the Department of Defense 
(Ada Joint Program Office) 
CP/M is a registered trademark of Digital Research 



CARTESIAN COORDINATES CYLINDRICAL COORDINATES 

POLAR COORDINATES REVDLUTE COORDINATES 

Figure 1: Four different arm geometries used in robotics. In order to move the end of the 
robot arm to any point in space, there must be at least three degrees of freedom . 

though U.S. robot manufacturers feel 
they lead in research, they admit that 
the Japanese lead in the application of 
robotics, for a number of reasons . In 
Japan, the government demonstrates 
an active interest in robotics because 
robots increase productivity and 
enhance the Japanese economy. 
There is also a shortage of labor in 
Japan, so the workers are not as resis­
tant to robots as American workers. 
In fact, Japanese workers often will­
ingly accept robots in the workplace . 
U.S. management is usually focused 
more on short-term profit than on 
long-term planning and, therefore, is 
less able to respond appropriately to 
productivity declines. Future projec­
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tions place total robot sales for the 
United States at over $1 billion in 
1990. 

Robot Fundamentals 
A way of classifying robots is ac­

cording to their level of technological 
sophistication. The first category in­
cludes low-technology robots that are 
not servo controlled (i.e., their 
movements are powered directly, 
with no feedback or self-correction), 
have a limited number of program 
steps, and usually demonstrate good 
repeatability. The next category in­
cludes medium-technology robots 
that utilize servo mechanisms for ac­
curate position and velocity control. 

These robots contain microprocessors 
or minicomputers as the basic control 
element, and because of the flexibility 
associated with the digital computer, 
you can easily reprogram their se­
quence of operations. (Today's 
robots, which are featured in this arti­
cle, fall into this second category.) 
The last level of classification in­
cludes high-technology robots with 
all the features of medium-technology 
robots but with one important addi­
tion, external sensors that provide in­
formation about the external environ­
ment and considerably enhance per­
formance. Video cameras, proximity 
sensors, and tactile sensors are ex­
amples of external sensors that might 
be found on advanced robots. Only a 
few robotic systems in operation 
today incorporate external sensors, 
and these should still be considered 
experimental. 

In order to be useful, a robot must 
have the following attributes: 

•a hand to grip a workpiece 
•an arm to move the hand in three 
planes 
•a wrist with two or three articula­
tions 
•sufficient power to move limb and 
workpiece around 
•manual controls so that an operator 
can control limb motions 
•a memory to store a sequence of in­
structions 
•a means of executing a sequence of 
instructions stored in memory 
•ability to function at speeds equal 
to or greater than a person 
•reliability 

The above attributes are provided by 
two major component systems in an 
industrial robot: the power/drive 
components (such as the arm, wrist, 
and end effector) and the control 
system (consisting most often of a 
digital computer and feedback sen­
sors) . 

The primary purpose of the 
power/drive system is to position a 
tool or other end effector anywhere in 
the sphere of influence of the robot. 
In order to accomplish this, a robot 
arm must have at least three articula­
tions. Figure 1 illustrates the different 
possible arm geometries that are used 
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Keep Your ComputerHealthy... 

with the Industry Standard in System
Maintenance Programs. 

Diagnostics 11 
Diagnostics 11 is the finest set of system maintenance routines 
available for microcomputers. It thoroughly checks all five 

, areas of your computer system, pinpointing hardware 
problems to help keep your computer in perfect working order 

The areas of your computer which are tested include: 
Memory, Printer, Terminal, Disk, and CPU 

Disk Doctor 

In addition to being extremely thorough, every test in 
Diagnostics II is also "submit"-able. The output of the tests 
can be logged to disk for later review. 
(Requires 32k CP/M) 
Diagnostics II : $125 
Manual only : $ 15 

Oisk Doctor automatically recovers otherwise unrecoverable 
information from "crashed" diskettes. It also un-erases files. 
Maybe it was a lightning storm, static from the rug, or just too 
late at night to be working. Whatever the cause, when the 
diskette "crashes" or a file is accidentally erased, valuable 
data or programs can be permanently lost. 
Disk Doctor was designed to recover this "lost" information. It 
consists of five wards, each performing a specific recovery 
operation. 

Ward A: Verifies diskettes and locks out bad sectors 
WardB Places copyable information from a "crashed" file in a good 

file 

Warde. Copiesdisketteswithoutstoppingforbadsectors. 

WardD Un-erases files . 

WardE . 
 Displays a directory of recoverable erased files 

Disk Doctor was not designed for use with double sided or 
hard disks. 

(Requires: 48k CP/M, two drives for complete operation) 
Disk Doctor: $100 
Manual only: $ 15 
Available from fine dealers everywhere, or directly from 
SuperSoft. 

Japanese Distribution : 
ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 
Tel. (03) 437-5371 , Telex 0242-2723 

Diagnostics II available for virtually all CP/M, CP/M-86, 
and MS DOS compatible systems. 

Disk Doctor available for virtually all CP /M, and 
CP/M-86 compatible systems. 

CP/M and CP/M-86 are registered trademarks of Digital Research. 



Photo 3: The ASEA robot model number I Rb-60 shown here at the ASEA ap­
plication laboratory in White Plains, New York. illustrates the revolute-arm 
geometry. 
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Figure 2: Six program-controlled articulations o f a typical general -purpose polar­
coordinate rob ot. 
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in robotics. Each geometry has its ad­
vantages and disadvantages depend­
ing on the particular application . For 
example, the revo\ute -coord\nate. 
configuration would be more ap­
propriate for picking parts out of a 
bin, while a polar-coordinate system 
would be more appropriate for trans­
ferring parts between metal-cutting 
machines. Photos 2 and 3 show 
robots with polar-coordinate and 
revolute-arm geometries. 

The most general-purpose robot 
will have six degrees of freedom as il­
lustrated in figure 2. As well as hav­
ing the ability to move the end of the 
arm to a specific point in space, the 
robot should have three more ar­
ticulations at the wrist in order to 
orientate the end effector for the job 
at hand . Photo 4 shows a wrist with 
three articulations: swivel, yaw, and 
bend. 

Usually, two methods are used to 
move the elements of a robot. 
Hydraulic drive is used for large 
robots where heavy loads are en­
countered, and electric drive is used 
in smaller robots where accuracy is 
important. This is not a hard-and-fast 
rule but, in general, is true. Pneu­
matic drive is sometimes used on 
robots but, because of poor position 
and speed control, is less popular. 

Hydraulics is a popular drive 
method because hydraulic cylinders 
and motors are compact and provide 
high power and force. With proper 
feedback, hydraulic drives can offer 
good position and velocity control. A 
Unimate 4000, shown in photo 5 with 
its cover off, is a good illustration of 
the mechanisms of a hydraulic-driven 
robot. Hydraulic cylinders that pro­
vide a linear motion are often used in 
robots because they are inexpensive 
and reliable . Photo 6 showing a 
Unimate 4000 undergoing a test with 
a 450-pound weight should give you 
an idea of the lifting capability as well 
as the mechanical complexity of a 
hydraulic robot. 

The electric-drive method for 
robots with less demanding lifting re­
quirements primarily uses motors 
with gear trains or linear actuators. 
Where position accuracy is essential, 
electric drive is usually the ap­
propriate and cost-effective choice. 
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FORTRAN IV 
SuperSoft makes full WATFIV FORTRAN IV available 

lor microcomputers SuperSoft/SSS FORTRAN meets 
and exceeds the ANSI 1966 standard The compiler 
supports many advanced features including var iable 
length character strings and recursive subroutines with 
static variables and complex variable types. Fu lly 
compatible RATFOR 1s also available . 

Features: 
Code generation- " .COM" FILES External routines 

may be called. Reloca ble format . 
Data types. 	 Byte. integer, real . double precision, 

complex . I gical, character and 
varying length strings. 

Operations· 	 All standard operations plus string 
comparisons, assignments. and XOR 

Constants 	 Hexadecimal, decimal. and 
character literals wi th features to 
1mbed control characters 

Statements: ANSI 1966 standard with multiple 
statement lines 

Controls: Map, List. and Symbol table output 
options 

I "J 	 Read, Write. Append . Rewind. Close, 
Delete, Rename Search. Sequential 
and Random I /O on disk files . 
Supports all CP/ M devices. 

For virtually all CP/M (Z-80 only), CP/M-86, and 
MS DOS compatible systems. This includes the IBM PC 

Available from fine dealers everywhere or directly 
lrom SuperSoft 

FORTRAN (Z80): $375 00 
FORTRAN 180861. $425.00 
RATFOR $100.00 
FORTRAN Manual Only: $ 25 00 

CORRECTOR 
The Spelling Corrector That's Three 
Ways Better Than The Rest! 

Corrector is the best spel ling correction system 
ava ilable 
• It is the most powerful 
• It has the most complete dict ionaries 
• It 1s the easiest to use 

Most Powerful 
Corrector doesn't 1ust proofread text-ii analyzes 

misspe lled words, suggests correct spellings, produces 
correct spellings directly in the text, and automatica lly 
corrects misspel lings each time they appear. 

Also, Corrector allows full dictionary manipulation 
creating, renaming , merging, transfering to other disks 
printing out entries, deleting words, or eliminating a 
cl1c t1onary 

Most Complete Dictionaries 
Corrector comes complete with its own 20,000 word 

dictionary You can create dictionaries o~ expand current 
ones Corrector allows up to nine separate dictionaries 

The entr ies in Corrector's d1ct1onaries are compacted 
to give you the greatest number of entries and to 
increase the speed of operation Corrector 1s VERY FAST 

Easiest To Use 
Corrector takes less than ten minutes to learn All 

commands are listed in rows. To invoke a command you 
simply type an "X · A complete HELP file is included 
which explains all commands. 

Corrector works with virtually all CP/ M editors and 
word processors using ASCII files This includes 
Star-Edit , Word-Star, Magic Wand, Ed, and most others 

ReQuirements: Z-80 only CP/M, 4Bk (more recommended I 
Corrector $250 00 
Manual Only $ 15 00 
Japanese D1slr1butlon 
ASA Corpora tion ln1ernat1onal 
3·23·8 N1sh1-Sh1mbashi Minato-Ku, 
Tokyo 105, Japan 
Tel. (03)437·5371 
Te lex 0242-2723 
CPI M Is a teQl&tered trademark of Olgllal Research 
SSS FORTRAN is the copyright of Small Syatems Services 
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Photo 4: Three wrist articulations are usually required to Photo 5: The design and engineering of a hydraulic robot is 

position an end effector. Bend, swivel, and yaw motions not a trivial task, as is demonstrated here. 

are possible with the configuration shown here. 


Photo 6: All Unimation robots are thoroughly tested before 
they are shipped to a customer. This robot is executing a se­
quence of steps with a 450-pound weight attached in order 
to test all motions. 

Photo 7: The Unimation Puma robot has an all-electric 
drive and is used where the lifting requirements are minimal 
and accuracy essential. 
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Photo 8: The control system of the Puma robot resembles a personal computer Photo 9: The complexity of an elec­
system. tromechanical control unit is il­

lustrated by tliis inside view of an 
ASEA model number IRb-6 control 
console. 

The ASEA robot shown in photo 3 
uses an all-electric drive. 

The control system for a robot is 
extremely important and usually 
quite complicated. The main function 
of the control system is to direct the 
motions of all the robot's elements. It 
must allow for human override as 
well as automatic operation. Another 
function is to allow for a sequence of 
instructions to be entered and then 
executed. 

At present there are two methods 
to program the movements of a 
robot. The first is for a human 
operator to move the robot through 
the appropriate sequence of motions, 
using the manual controls. The con­
trol system "remembers" this se­
quence then plays it back at a later 
time. This can be viewed as teaching 
a robot a set of operations and allows 
for very easy programming. 

The second method uses explicit in­
structions. The motion of the robot is 
controlled by issuing a sequence of 
commands that the robot under­
stands. One command might be to 
move the end effector to a specific 
point in space, which would require 
that the robot interpret the instruc­

tion and generate control signals that 
move the limbs in such a way that the 
end effector moves to the correct 
place. 

With a control scheme using ex­
plicit instructions, you can program 
the velocity and acceleration of each 
movement and choose the path the 
end effector will take. Unimation has 
a commercially available robot 
language called VAL that uses this 
programming method. Currently, 
VAL controls Unimation's small 
electric-driven robot, the Puma, 
which is shown in photo 7. 

The control system for the Puma is 
shown in photo 8. The control system 
is like a small personal computer 
system. Note the keyboard, video 
display, and floppy-disk drive. The 
complexity of the control system and 
power/ drive circuits for an elec­
tromechanical robot is illustrated in 
photo 9, which shows the inside of 
the control console for the ASEA 
model number IRb-6 robot. 

End effectors are one of the major 
reasons robots are so versatile . 
Robots use end effectors for grasping, 
welding, glueing, and spray painting 
just to mention a few tasks . The re­

quirements for grippers are numerous 
and can be very specific. For forging 
applications, heavy-duty grippers 
that can withstand great temperatures 
are needed. Handling flat metal sheets 
requires either vacuum or magnetic 
grippers. For machine-tool loading, 
special grippers that hold a number of 
different tools are necessary. There 
are special grippers that can handle 
glass tubes and plate glass . 

The creative design of different 
grippers allows robots to perform 
many different tasks. Photo 10 shows 
a simple general-purpose gripper used 
on the Unimate 2000 series robot . 
Aside from picking up objects, the 
end effector may be a special-purpose 
tool, such as the welding torch shown 
in photo 11 or the high-speed cutting 
tool shown in photo 12. 

As mentioned earlier, it is desirable 
to have a number of articulations at 
the wrist so that the end effector can 
be positioned correctly. Photo 13 
shows an end effector that has a 
deburring tool as well as a proximity 
sensor and a microswitch, both of 
which are used to sense the position 
of the workpiece. In this example, 
only two wrist articulations are need-
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Photo 10: General-purpose gripper used by the Unimate Photo 11: The end effector on a robot does not necessarily 
series 2000 robot . have to be a grasping tool , as illustrated here by this arc­

welding tool . 

Photo 12: A high-speed cutting tool, used to cut plastic and 
fiberglass sheets into different shapes, is shown attached to 
the end of an ASEA robot. 

Photo 13: A multifunction end effector with a deburring 
tool, proximity detector , and microswitch. The wrist is 
moved around to place either the deburring tool or sensors 
against the workpiece. 
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Photo 14: The Unimation Apprentice 
is an example of a special-purpose 
robot designed to meet the demanding 
requirements of arc welding. 

Photo 15: An ASEA model !Rb-6 is a scaled-down model of the larger ASEA robot. 
It has a lifting capacity of 13 pounds and position accuracy of 0.008 inch. 

Specifications for Seven Industrial Robots 

Unimation ASEA 

Apprentice Puma Puma Unimate 
250 600 20008 

Uni mate IRb-6 IRb-60 
40008 

Number of 
degrees of 
freedom 

5 6 6 3 to 5 3 to 6 5 to 6 5 to 6 

Repeatability 
(inches) 

0.040 0.002 0.004 0.050 0.080 0.008 0.016 

Load capacity 
(pounds) 

10 2 5 300 450 13 132 

Programming 
capacity 
(no. of points) 

N/A N/A N/A 2048 2048 15,000 15,000 

Power required 
(kilowatts) 

1.0 0.5 1.5 11.0 34.0 2.0 7.0 

Cost 
($ x 1000) 

39 50 54 55 89 75 95 

Table 1: Representative sample of industrial robots available on the market today. 

Note the range of cost and capacities; this gives designers leeway to produce robotic 

systems for a wide variety of purposes. 

ed for the task. It is possible to move 
the end effector around the workpiece 
to put either the tool or the sensors in 
position by bending the wrist joint 
then exercising a yaw motion. 

Systems and Applications 
Up to this point, I have been 

discussing the components of in­
dustrial robots. Now I would like to 
talk about systems that are available 

and how they compare to each other. 
Performance measurements used to 
compare robots are position, 
repeatability, number of degrees of 
freedom, power requirements, maxi­
mum-lifting capacity, number of con­
trol options, and, of course, cost. 
Table 1, which outlines the specifica­
tions for seven different robots, 
presents a representative sample of 
what is available on the market. 

Photo 14 shows the Unimation Ap­
prentice robot, which is relatively 
small and easily movable. It was 
designed for on-site arc welding in 
confined spaces (such as the rib sec­
tions of a ship hull). ASEA also sells a 
small electric-driven robot (see photo 
15). The conclusion I draw from table 
1 is that a large number of different 
systems are available and a designer 
has a lot of flexibility in choosing a 
system. 

Table 2 gives a breakdown of the 
five major industrial applications for 
robots. The die-casting industry was 
the first to apply industrial robots. A 
robot can load a die-casting machine, 
quench the part, and trim off excess 
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Robot Vendors 

ASEA Inc . General Electric Company Nordson Corporation Seiko Instruments 

4 New King St . 3198 Chestnut St . 555 Jackson St . 2990 West Lomita Blvd. 

White Plains, NY 10604 Philadelphia, PA 19101 Amherst, OH 44001 Torrance, CA 90505 

(914) 428-6000 (215) 823-2000 (216) 988-9411 (213) 530-3400 

Pickomatic Systems Inc. 

Automatix Inc. Industrial Automates Inc. 37950 Commerce Sterling-Detroit Co. 
217 Middlesex Turnpike 6123 West Mitchell St. Sterling Heights, Ml 48077 261 East Goldengate 
Burlington, MA 01803 Milwaukee, WI 53214 (313) 939-9320 Detroit, Ml 48203 
(617) 273-4340 (414) 327-5656 (313) 366-3500 

Planet Corporations 

Binks Manufacturing Co . l.S.I. Manufacturing Inc. 1820 Sunset Ave. 

9201 West Belmont Ave. 31915 Groesbeck Hwy. Lansing, Ml 48917 Thermwood Corporation 

Franklin Park, IL 60131 Fraser, Ml 48026 (517) 372-5350 POB 436 

(312) 671-3000 (313) 294-9500 Dale, IN 47523 
Prab Conveyors Inc. (812) 937-4476 

Cincinnati Milacron Manca Inc. Robot Division 

4701 Marburg Ave. 
Cincinnati, OH 45209 
(513) 841-8100 

Leitz Building 
Rockleigh, NJ 07647 
(201) 767-1100 

POB 2121 
5944 E. Kilgore Rd . 
Kalamazoo, Ml 49003 
(616) 349-8761 

Unimation 
Shelter Rock Lane 
Danbury, CT 06810 

Gametics Inc. Mobot Corporation Rimrock Corporation 
(203) 744-1800 

15645 Sturgeon 980 Buenos Ave. 1700 Rimrock Rd. 
Roseville, Ml 48066 San Diego, CA 92110 Columbus, OH 43219 
(313) 778-7220 (714) 275-4300 (614) 471-5926 
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We created SCREEN 
MASTER™ for 

purely selfish motives. Basi­
cally, we wanted to make our 
job easier and faster. 

After many man-years 
of effort, our systems re­
searchers-collaborating with 
our application developers­
created aScreen Management 
System with unprecedented 
data entry and display capabil­
ities. 

Our application people 
were understandably posses­
sive about SCREEN MASTER. 
But it worked so incredibly 
well we couldn 't justify keep­
ing it to ourselves.So we 
decided to make it available 
to programmers everywhere. 

SCREEN MASTER 

to be independent of terminal 
type. You don't need to re­
compile just to use adifferent 
terminal. 

For more information, 
fill in the coupon or contact 
your local ISE office. 

Developed by: 

Micro Data Base v
Systems, creators 

of SCREEN 1 : 

MASTER, MDBS, 

and other fine 

software products, one of 

the world's leading software 

R& D firms. 


Offered by: 

International ~.____ 


Software 

Enterprises, 


interfaces with all the popular • 	 an international consortium 
of the world's leading softwareprogramming languages fDlliOdUCIDQ the 

(PL/1 , PASCAL, C, FORTRAN). 	 and consulting firms, repre­

}~~~~~~~r- Screen Manageinent Systein ~~g~ggp:_er 
our state-of-the-	 fessionalsth t' 	 d aJ t 

artDataBase a s so goo we IDOS ar<?u.ndtheworld, 
Management Sys- providing developer­
tem, MDBS Ill. Ir. t • t & J friendly tools for building 

Thatmeansthatan n.ep I .or ourse ves. user-friendlyapplications. 
application developer . 

can at last end the productivity bottle- MASTER automatically performs For more information, contact: 

neck caused by other screen handling avast range of integrity checking and !SE-USA-in the United States and Canada 

approaches. data editing. (312) 577-6800 


SCREEN MASTER allows one-time HELP messages for each screen ISE-PACTEL-in the United Kingdom and Ireland
01-828-7744 

definition of frames which may be used can be displayed with a single key stroke ISE-ADV/ORGA-in West Germany 
in any number of window definitions. at any time during screen processing. (041) 23 23 60/61 
Once defined, a window may be used in The current screen is automatically re- in Austria and Switzerland 
any number of screens. And once a stored after the HELP session. Ol-25l -0270

ISE-CEGOS-in France 
screen's defined, it may be used in any SCREEN MASTER is program- 620-61-61 
number of programs. independent. Modification of screen ISE-DATEMA-in Norway 

SCREEN MASTER provides layouts and characters can be made 02-67-0880 
dictionary-driven control over color, without recompiling any of the applica- in Sweden 08-834020 

!SE-COLRUYT-in the Beneluxcountries
intensity, blinking, prompting, editing, tion programs. 32-2-356-3880 
validating, positioning of screen ele- SCREEN MASTER is terminal-inde- ISE-TIElOTEHDAS-in Finland 
ments, etc. During data entry,SCREEN pendent. It allows all application software 0-5261. 

Tell me more about SCREEN MASTER. 

In the U.S. and Canada, contact: 
!SE-USA 
85 West Algonquin Road 
Suite 400 
Arlington Heights, Illinois 60005 
(312) 577-6800 

Outside U.S. and Canada, contact 
your local ISE Representative or 
!SE-International 
350 West Sagamore Parkway 
West Lafayette, Indiana 4 7906 
(317) 463-4561 

SCREEN MASTER and MDBS Ill are trademarks of MDBS, Inc. 
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Photo 16: The Apprentice robot in action, 
welding a steel structure. 

material. Robots are especially suited 
for die casting because of the harsh 
environment that exists in a foundry. 

Welding is another area where 
robots have been used extensively. 
Photo 16 shows a Unimation Appren­
tice arc welding. Good arc welding 
requires close control of the welding 
gun along the weld path. It is essential 
that both position and speed are con­
trolled to obtain a uniform weld with 
no unnecessary metal buildup or 
blowholes. Robots provide the posi­
tion and speed accuracy needed in arc 
welding as well as in spray painting. 
For spray painting, it is important 
that the robot be able to follow a 

Spot Tool Spray Assembly 
Welding Loading Foundry Painting Line Other 

35% 20% 15 % 15% 10 % 5% 

Table 2: The five major modern applications for robots. As the science progresses, 
robots will be used for a variety of industrial purposes, so the percentage of "other" 
uses will become larger. 

predefined path in order to obtain a 
uniform coat of paint. For details of 
robot applications, see references 4 
and 5. 

The Future 
All of the examples here are of 

robots that can follow only a specific 
set of instructions. They are not 
capable of rece1vmg information 
about their surroundings and adapt­
ing to changing conditions. In the 
next five years, advances will be 
made in the areas of sensor tech­
nology and the application of intelli­
gence to robotic systems, giving a 
robot the capability to respond to a 
variety of environmental situations. 
Specifically, advances in vision and 
artificial intelligence will allow robots 
to become more adaptable. 

At General Motors Research Lab­
oratories, work is being done on a 
vision-based robot system that can 
recognize and pick up different­
shaped objects moving on a conveyor 
belt. Advances in sensor technology 
will make proximity and tactile sen­
sors commonplace on robots. 

Another issue that must be dealt 
with in the near future is the 
standardization of robotic sub­
systems. Standardization should not 
limit new and innovative design but 
should allow for a common means of 
interfacing robots to computer-aided 
design/computer-aided manufactur­
ing systems. We will certainly see ad­
vances in robot-control languages, 
such as VAL, in the near future .• 

References 
1. 	 Asimov, I. I, Robot . New York: Fawcett, 

1978 (pap.). 
2. 	 Chen, W. Year of the Robot . Dilithium 

Press, 1981 . 
3. 	 Dodd, G. and Rossol, L. (Eds.). Computer 

Vision and Sensor-based Robots. New 
York: Plenum Press. 1979. 

4. 	 Engelberger, J. Robotics in Practice­
Management and Applications of In­
dustrial Robots. New York: American 
Management, 1981. 

5. 	 Glorioso, R. and Osorio. Fernando C. 
Engineering Intelligent Systems: Con­
cepts, Theory, and Applications. North 
Billerica, MA: Digital Press. 1980. 

COMPUTER SYSTEMS $$ READ THIS IF YOU WANT TO SAVE MONEY$$ 
CCS Interface Cards Call '"""" """""' } Xerox 820 Computer CallALL HARDWARE AND SOFTWARE FROM 10%-35% OFF! Qume and Diablo for Xerox Peripherals Call 

APPLE BUSINESS SOFTWARE *INTRO SPECIAL* 
Visicalc $189 BASIS 108 Computer 
Versa form $299 w/choice of drives Call 
Supercalc $210 Any 4 APPLE Games $100 
DB Master $185 80 Col. Visicalc PreBoot Call 
DB Master Util. Pak 1 & 2 $ 79 *NEW PRODUCT LINES• 
Format II $275 IBM Software and 

Peripherals
''" '"'"""' ComOo } Atari SoftwareAccounting Plus II Call 
INVOICE PLUS for forTRS-80 Software 
FMS-80, 81, 82 Best Best 
dBASE II Prices Prices

NEC PC8001A }'" 
ALTOS Computers

VISICORP Software ATARI 400 & 800 
•THE LAST ONE* *SPECIAL* MICROSOFT 
The program that w rites 
programs' WE HAVEIT! Call Microsoft Z-80 Card All "'"'"" ""'"· ;""JLast One Manual $ 25 Microsoft 16K Card for 
APPLE PERIPHERALS Videx 80 Column Card Only 

EPSON w/Gralt rax Plus Best MONITORS 
COMMUNICATIONS NEC Hi-Res 12 " Green $129Micro Buller II Prices 
Hayes Micromodem II $275 Grappler NEC RGB 12 " Color $995 
Hayes Smart Modem $235 MICRO PRO Sanyo Monitors Call 
Hayes Chronograph $225 Words tar $230 Amdek Monitors Call 
Novation Apple Cat II $335 Supersort $130 MISCELLANEOUS
Micro Courier $210 Mail Merger $ 99 Micro Sci Drives Cal l 
ProZ-Term Ca ll Data Star $230 16-Bit Apple Card Call
PRINTERS & INTERFACES Spell Star $130 TG Joysticks/Paddles Call
NEC Spinwrite r 770013500 Call Cale Star $130 ABT Keypads $ 99 
Okidata M icroline 83A $745 CP/M 8" Versions Call System Saver Fan $ 77 

lc09o~~UNll«~LMinimum order S1DO. Cashiea ch11c•s ano money 

z •01d&1s accepted. Add 3% for VISA or MC . Add 3% 
lor sh !pping/lnsurance / handling, UPS. No COD . 1400 GRANT AVE. I NOVATO, CALIFORN IA 94947Prlc11ssubjecllochang11.Calllov111 ify . 01d11rhoursTh underclock $125 Videx Solt -Switch $625 
9.5 POT, Mon -Fri. Personal checks al low 20 days

Mountain Computer Prod. Call CP/M User's Guide 10 cloar. All producls with tul! manufac!urer"s wa1 · IMMEDIATE DELIVERY 
ranly, lac1orys11al11d. Cali!. r11s id11nls add 6V, sale s 


Microsoft Products Best Maxell MD-1 (Box of 10) $ 32 

Videx Products for *DISKETTE SPECIALS* PHONE ORDERS CALL COLLECT'" Apple is a r11gis111r 11 d 1rademar~ ol Apple Compul111 ,Corvus Products Prices Maxell 8" (Box ol 10) $ 41 In c. All brand names ar 11 111!lisl11r11d trademarks. 415-892-7139 or 415·897-1414 
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INTRODUCING MORE REASONS 
FOR TRYING CONTROL DA1'A 
FLEXIBLE DISKS RIGHTNOW. 
2 FREE IN EVERYBOX. 
Now you have two more reasons to try Control Data flexible 
disks. Two free disks in every specially labeled box of 10 be­
ginning July 1st.That's 12 disks, or 20% more in every box. 
Control Data flexible disks are dependable. They're guaran­
teed error-free so you can count on them to perform time 
after time. We manufacture and test every disk to exacting 
standards. It's one reason many users choose our media 
above all others. 
Control Data disks are available in both 8-inch and 5-1/4-inch 
sizes, in a variety of formats. And from now until Dec. 31. 1982, 
you get two free in every specially labeled box-just for 
trying them. 
If there isni a participating distributor near you, cal I toll-free 
800-328-6207. 

DISTRIBUTORS 
ARIZONA 
Tucson. Specialty Computer Ribbons &Supples 
602/293-6861 
CALIFORNIA 
Escondido, Jesldn Products 
714/489 0121 
Lodi. Vlslble Computer Supply 
209/334·9487 
LDSAllOllH . The Supply Depot. Inc. 
213/813-6337 
Omnoe. Doto Bits. Inc. 
714163 3-6650 
Orcogt County, The Supply Depot, Inc. 
71 '175(>.1367 
Son Fernando \blley, The Supply Depot, Inc. 
213/704-7075 
Son Fronclsco.The Supply Depot, Inc. 
415/881·7800 
Simi \blley. The Supply Depot Corp. 
805/583-0505 
COLORADO 
Denver. Doto PIO lid 
303117Hl655 
FLORIDA 
Hlolaoh. KAR Prlnllng 
305/557-4782 
Miami, Doto Pax 
305/448-9291 
GEORGIA 

Allonta, Doto Associates. Inc. 

404/252·9818 
ILLINOIS 
Chicago, Thomas Computer Corp. 
312/944-1401 
Chicago. Transaction StOnJge Systems 
312/922-0078 
St. Chades, Visible Computer Supply Corp. 
312/377-0990 
r:JWA 
Cedar Rapids. NelWDll< Business Forms. Inc. 
319/385-8891 
MARYLAND 
Baltimore.The Supply Depot, Inc. 
3011252-4992 
Galth111burg. BASV's 
301/977-6900 
Jauup, Doto Starcge, Inc. 
301/953·2424 
MASSACHUSffiS 
Woburn, Doto Research Associates 
817/938 0425 
MICHIGAN 
Soulhllald,Tron11actlan Storage Systems 
313/557-3038 

MINNESOTA 

Bloomington. Allanson Business Prod. Inc. 

612/881-1151 
Mlnneapalls. SaX1an Doto Products 
612/ 941·5880 
MISSOURI 
Hazelwood. Specialty Computer Ribbons & Supplies 
314/731-0808 
NEW JERSEY 
Engelwood. Doto Research Associates 
201/569·2620 
NEWVORK 
New Vo111, Doto Research Associates 
212/564-2232 
OREGON 
Eugene,Western Poper Company 
503/686-8361 
JackSon'ltlla, Computer Exchange 
5031772-3803 
POl11ond.Western Paper Company 
503/288-5646 
OHIO 
Cincinnati, Transaction Storage Systems 
513/621-1518 
Columbus, Transaction Storage Systems 
614/221-1768 
PENNSYLVANIA 

Berwyn, Used Computer. Inc. (UC!) 

215/84 7-1881 
TEXAS 
Austin, Business Doto Products 
512/453-5129 
Dallas, Phllbo Enterpdsas 
214/ 358-1200 
Houston. Suntax Doto Supplies 
713/783-5270 
Son Antonia, Bull's I Doto 
512/658-6387 
Son Antonio, Transcontinental Dlstrtb. 
572/824-0781 
UTAH 
Salt Lllka CllY. Rabal Enterprises, Inc. 
801/261-33b0 
VIRGINIA 
Fahfax, Doto Research Associates 
703/385-3414 
WASHINGTON 
Kant. Western Poper Company 
206/ 251-5300 
Posco,Western Paper Company 
509/547-1633 

(52) CONTl\.OL DATA 
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Thebestsoftware for 
the IBM Personal Computer.

Could itbeyours? 

The IBM Personal Com~uter 

Atool for modern times 


Attention, all programmers. Here's a 
chance to reach the top. 

If you've written software that's completed 
and runs on the IBM Personal Computer, we 
could be interested in publishing it . 

(We also could be interested if it runs 
on another computer. Ifwe select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 
Our expectations are great. 
Because the software we publish must be 

good enough to complement IBM Personal 
Computer hardware. In fact , the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the ten 
programmable fonction keys . 

In all cases, we're interested in "friendly" 
software-with emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to the user. 

What kinds of programs? All kinds . 
Education. Entertainment. Personal ,. 

finance. Data management. Self improvemenr.' )!.. 
Games . Communications. And yes, business . 

We select programs that will make the 
IBM Personal Computer an even more usefUl tool 
for modern times . 

lffiM PERSONAL COMPUTERSPECIFICATIONS I 
User Memory Display Screen Permanent MemoryII 16K-512K byres• High·resolu1ion• (ROM)40K b;1es • 

1 

I Microprocessor 80 charac1ers x 25 lines Color/Graphics I
1 

16-bn, 8088• Upper and lower case Text mode: \ 
1AuxiHary Memory Green phosphor screen • 16 color:-; •
I 2 OJ?rional im.erna l ,, Opet;ating Systems 

diskeue drives ,51;,\, DOS, UCSD·p Sysiem, I 160K b11es or 320K CP/M-86tI bytes per diskeue 

I Keyboard languages 
83 keys, 6 ft. cord BASIC, Pascal, ~ORTllAN,I auaches 10 l\lACRO Assembler, 

system un it* COBOLI 10 f1.1nc1ion keys• Printer 
] JO-key numeric pad Bidirectional*
I 1'lc1ile feedback• 80 charac1ers/second 

Diagnostics 12 character sryles1 up co 
I Power-on self test ing* 132 characters/line • I Parity checking• 9 x 9 charac1er ma!rix • 

L_~D~NCEDFE~U~FORPE~ONALCOMPUTE~_J 

So, if you think your software is the best, 
consider submitting it. If it 's accepted, we'll take 
care of the publishing, the marketing and the 
distribution. All you have to do is reap the 
benefits of our new royalty terms. And you're free 
to market your program elsewhere at any time 
even if you license it to us. 

We're offering the ladder. Think about 
taking the first step. 

For information on how to submit your 
program, write: IBM Personal Computer, 

External Submissions, 
Dept. 765 PC, Armonk, 

· New York 10504. = __ -=.. ="' 
---- · ­

256 charact~rs ancJ • I 
symbols 111 ROM I 

Grap/Jics mod e: 
4-color resolution: I 

320h x 20ov• I 
Black & while resolu1 ion: 

640h x 200v • I 
Simultaneous gr~Jhics & I 

1ex1 capabili1y 
Communicarions I 
RS-232-C in1erface I 
Asynchronous (s1an /stop) I 

protocol 
Up 10 9600 b i1s per secontJ I 

For an authorized IBM Personal Computer dealer near you (or information from IBM about quantity purchases) ca ll 800-447-4700. In Illi nois, 800-322-4400. In Alaska ot Hawaii , 800-447-0890. 
tUCS• p-System is a trademark of the Re gems of the University of Cali fornia. CP/M-86 is a trademark of Digira l Research, Inc. 
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Marketplace 


If you've always suspected that you 
have the kind of entrepreneurial 
talent that could have launched the 
Pet Rock, this may be the game for 
you. Called Marketplace, it gives you 
the opportunity to test your 
managerial expertise in a simulated 
business environment. 

Marketplace is different in that it is 
a telecomputing game. I wrote the 
program for two TRS-80 Model Ills 
with 48K bytes of RAM (random­
access read/write memory), each 
with RS-232C interface boards, 
modems, and disk BASIC. Two 
players can play over the phone or 
hardwire two Model Ills together via 
RS-232C ports. 

Because most of the game is written 
in BASIC, you can rewrite the pro­
gram to run on one computer only, in 
which case the players can take turns 
at the keyboard. I find, however, that 
playing the game over the phone adds 
an interesting dimension. 

Robert Dickinson 
POB 3004 

Thousand Oaks, CA 91362 

Game Description 
In Marketplace you assume your 

place as general manager (GM) of a 
company. Your company is one of 
two that µroduce a high-technology 
product. Naturally, the firms com­
pete directly with each other for the 
same market. Your success as a 
manager is measured by the amount 
of cash your company has on hand 
(retained earnings) at the end of a 
given time period. Years and quarters 
of years are the standard units of 
time. If the competition's retained 
earnings are greater at the end of a 
given period, you will be ousted by 
the shareholders. (Cruel, but true; 
remember, we promised realism.) 

Several conditions are given. The 
demand for your product is quite 
seasonal, but the seasonally adjusted 
demand seems to be increasing stead­
ily . The buyers in your market are 
very sophisticated; they base their 
decisions to buy or not to buy the 

product on the level of technology it 
provides as well as its purchase price. 
Product technology (determined by 
the program) divided by the price 
equals the cost/benefit ratio (CBR) of 
the product. If your CBR is better 
than your competitor's, you will sell 
more of your product. The public, 
which responds emotionally to your 
company's reputation in the 
marketplace, will buy or pass by your 
product in accordance with that 
reputation. The market share for each 
company is determined by the tech­
nological sophistication of the pro­
duct, its selling price, and the com­
petitor's reputation. (The exact inter­
relationship is given later.) 

Your company has a very good-in 
fact, infallible-market research 
staff. Each quarter the staff provides 
the following data on your competi­
tion: product technology, market 
reputation, demand, units sold, unit 
price, and retained earnings. But 
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while the members of your market 
research staff are skilled at reporting 
what happened last quarter, they are 
completely incompetent at predicting 
what may happen next quarter. To 
spare themselves such humiliation, 
they have categorically refused to try 
to predict the future. 

In addition to a market research 
staff, your company boasts a product 
technology research and development 
(R&D) staff, a manufacturing 
technology R&D staff, and an adver­
tising department. The product 
technology R&D group, which is 
responsible for improving the pro­
duct, does its job reasonably well. 
Still, R&D is at best a risky enter­
prise; spending money on it does not 
always yield results . In fact, the ef­
forts of this group seem to result in in­
creased technology only 25 percent of 
the time. 

Success is a mixed blessing because 
improved product technology brings 
with it the company's inevitable (and 
expensive) expansion. Of course, it 
costs money to upgrade the manufac­
turing facility . And any inventory on 
hand becomes practically worthless 
when the new product goes into pro­
duction (the inventory is generally 
sold for surplus at 10 percent of its 
former market value) . Finally, it costs 
more to make the new and improved 
product. But (lest you forget) this is a 
cutthroat business, and your com­
pany must remain competitive. 

The manufacturing technology 
R&D group explores new production 
techniques and processes in an at­
tempt to control production costs, 
which increase every quarter due to 
inflation. As competent as the prod­
uct R&D group, the manufacturing 
group yields results about 25 percent 
of the time. When a new process is 
developed and then implemented, 
manufacturing costs drop. Still, to 
upgrade the manufacturing facility 
costs money. The product, however, 
remains the same, so there are no 
adverse effects on the inventory. 

The advertising group spends its 

budget trying to convince potential 
buyers that your company is great 
and your product is worth buying. 
They are moderately successful, 
again yielding results about 25 per­
cent of the time . Advertising expen­
ditures do not affect any other 
revenues, but they do deplete your re­
tained earnings. 

As general manager you are re­
quired to perform several duties at 
the beginning of each quarter. You set 
the production lot size; determine the 
budgets for the product technology 
R&D, manufacturing R&D, and ad­
vertising departments; and fix the 

Marketplace consists of 
three programs: two In 

BASIC and one In 
machine language. 

selling price for the product. The sell­
ing price must take into account the 
variable production costs per unit 
and the fixed costs associated with 
doing business; of course, both in­
crease constantly as a result of infla­
tion. In addition, if the product R&D 
or the manufacturing R&D groups 
have improved their respective tech­
nologies, you as general manager 
must decide whether you should up­
grade your facility to take advantage 
of these new technologies. 

Game Quantification 
Now let's fill in the areas where 

numeric values are required by look­
ing at Marketplace's output displays 
and input prompts. The first value to 
be quantified is the degree of difficul­
ty of the game. The Task Manager 
program will prompt for this value 
immediately after the communica­
tions link is established . A level of 
difficulty of 4 evens up differences in 
skill levels between the players . An 8 
turns minor differences into for­
midable advantages for a more ex­
perienced player. A 7 makes for a 
good "hardball" game. 

Table 1 shows a quarterly report 

display from the Marketplace pro­
gram. Each column contains two 
rows of numbers. The lower row of 
values is your competition's 
parameters and is therefore in­
complete. 

The first value shown under the 
PROD TECH heading is the current 
technology of the product you are 
marketing. It begins at 1.0 and 
typically increases to about 1.6 after a 
simulated 10 years of play . The sec­
ond value shown is the technology 
available, which increases when you 
spend money in $100,000 increments 
on product R&D . (There is a proba­
bility of 0.25 that any $100,000 incre­
ment will increase the available 
technology by 0.1.) The value shown 
on the second row under PROD 
TECH is the competition's current 
product technology. You do not 
know the competition's available 
technology. 

The values shown under the MFG 
TECH heading are the current and 
available manufacturing technol­
ogies, respectively. As with PROD 
TECH, this value starts at 1.0 and 
will increase to about 1.6 after 10 
years of play (simulated years, that 
is). The available technology in­
creases when you spend money in 
$100,000 increments on manufactur­
ing R&D. (Again, there is a probabili­
ty of 0.25 that any $100,000 incre­
ment will increase the available tech­
nology by 0 .1.) You are not aware of 
the competition's manufacturing 
technology . 

MKT is the value of your reputa­
tion in the marketplace . It starts at 
0.5 and will increase to a maximum of 
1.0. This value increases when you 
spend money in $100,000 increments 
on advertising. (For every $100,000 
increment you spend, there is a 0.25 
probability that your market reputa­
tion will increase by 0.05.) The sec­
ond row of the display is the competi­
tion's market reputation. 

DEMAND displays your and the 
competition's demand for the pro­
duct. SOLD contains information 
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MARKETPLACE VER 1.1 (M)RESULTS FOR YEAR: 1 QUARTER: 1 

COST PRICEPROD TECH MFG TECH MKT DEMAND SOLD 
1.0 1.0 1.0 1.0 0.50 100 100 2500 3000 

1.0 0.50 100 100 3000 

FIXED COST 

0 1500.0 00 0.0 0.0 65.0 
INVENTORY RETEARN PROD R&D MFG R&D ADVERT 

Table 1: A Marketplace quarterly report . The values in the first row beneath the 
headings are the parameters for your company. The second row contains your com­
petitor's parameters. The dual values under PROD TECH and MFG TECH are, 
respectively, the current technology used and the technology available. MKT is the 
market reputation. COST and PRICE are in dollars per unit. RET EARN, PROD 
R&D, MFG R&D, ADVERT, and FIXED COST are all in thousands of dollars. 

about the number of units you and 
the competition were actually able to 
sell. Marketplace is set up so that you 
will sell everything you can-that in­
cludes units manufactured during the 
quarter as well as units in inventory. 
If you overproduce, the surplus goes 
into inventory. The only way you 
can affect the DEMAND is via the 
product technology and market-

reputation factors. Units SOLD are 
all units available plus production. 

COST, the last quarter's variable 
manufacturing cost per unit, is ex­
pressed in dollars and adjusted for in­
flation every quarter. It may be 
decreased by 10 percent for every 0 .1 
increase in the manufacturing tech­
nology you use. COST is increased 
by 5 percent for every 0 .1 increase in 

the product technology used . The 
competition's manufacturing cost is 
not available to you. 

PRICE, the selling price of your 
and the competition's product in the 
marketplace last quarter, is expressed 
in dollars. It is input via a Market­
place prompt every quarter and is 
unaffected by any other parameters . 
If you bring a new product technol­
ogy on line, any units in the inven­
tory are sold for 10 percent of that 
price. 

INVENTORY is the number of 
units you had on hand at the end of 
the last quarter. This value is affected 
by production, sales, and product­
technology upgrades. 

RET EARN, your company's re­
tained earnings balance, is expressed 
in thousands of dollars (i.e., $100,000 
is displayed as 100.0). This value is 
the net result of all activity within the 
company; it is a cumulative amount. 

The next three headings-PROD 
R&D, MFG R&D, and ADVERT­
are the amounts expended last 
quarter for these functions (also in 
thousands of dollars). You are, of 
course, not privy to the competition's 
budgets. 

FIXED COST, the cost of operating 
the company whether or not any 
units are manufactured, is not within 
your control. You and your com­
petitor have the same fixed costs, 
which increase as a result of inflation 
each quarter. 

Listing 1 shows Marketplace 
prompts. Marketplace first checks to 
make sure there is sufficient cash on 
hand to meet the fixed costs, then 
deducts these costs from your re­
tained earnings. There are no 
prompts for this process. If you have 
improved the product technology 
available through R&D, Marketplace 
prompts for the amount you want to 
upgrade. (Don't forget that changes 
to the product require that you invest 
retained earnings to upgrade the 
manufacturing facility.) Similarly, if 
you have improved the available 
manufacturing technology, you will 
be prompted for the amount you 
want to upgrade, which again re­
quires an investment of capital to im­
prove the manufacturing line. A zero 
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Cost for Cost for · 
Point Range Product Upgrade Manufacturing Upgrade 

p < = 0.2 $300,000 $250,000 
0.2 < P< = 0.5 $800,000 $800,000 

p > 0.5 $1,500,000 $1,000,000 


Table 2: Costs required to upgrade the product and manufacturing technologies. 
When the product technology is upgraded, any inventory on hand is sold for 10 per­
cent of the last quarter's market price. 

Listing 1: Marketplace prompt sequence. All entries are checked for gross errors and 
displayed for the players' approval. If a player rejects any of the values, the program 
loops back and starts the input prompt sequence again. 

INPUT VALUES FOR QUARTER 4 
PRODUCT TECHNOLOGY POINTS AVAILABLE .2 
POINTS TO UPGRADE? . I 
INVENTORY SOLD FOR 10% OF MARKET VALUE 

MANUFACTURING POINTS AVAILABLE .2 
POINTS TO UPGRADE? . I 
NEW MFG COST: 2363 

MAXIMUM LOT SIZE 375 
LOT SIZE 7 200 
RETAINED EARNINGS: 412.5 
PRODUCT R&D BUDGET (IN $000)7 100 
MANUFACTURING R&D BUDGET (IN $000)7 100 
ADVERTISING BUDGET (IN $000)7 100 
SELLING PRICE? 3500 
MSG TO OPPONENT? SAMPLE MESSAGE 

PARAMETERS FOR THIS QUARTER 
LOT SIZE: 200 
PRODUCT R&D BUDGET: 100.0 
MFG R&D BUDGET : 100.0 
ADVERTISING BUDGET: 100.0 
SELLING PRICE: 3500 
MSG: SAMPLE MESSAGE 
VALUES OK (YIN)? Y 

response to either prompt, which is 
acceptable, results in no upgrade . 
(Table 2 shows the cost schedule for 
both product and manufacturing 
technology upgrading.) The max­
imum lot size, based on remaining 
funds, is then computed and 
displayed as an aid for your decision­
rnaking. Next, Marketplace prompts 
you for LOT SIZE. You may 
manufacture no units or up to the 
maximum lot size at any time. RE­
TAINED EARNINGS is then dis­
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played so that you will know how 
much money you have left to fund 
the product, manufacturing, and 
advertising budgets for this quarter. 
Zero is an acceptable value for any of 
these items. Marketplace will prompt 
for the product R&D budget in 
thousands of dollars. 

Remember: the program will only 
accept amounts in $100,000 incre­
ments. You may input a 1 ($1000) and 
Marketplace will spend it, but 
nothing else will happen. Similarly, if 

you enter 101 ($101,000), the extra 
$1000 will have no effect. Market­
place will prompt for the manufactur­
ing R&D and advertising budgets and 
spend the money according to the 
same algorithm as for product 
technology. SELLING PRICE is next. 
This is the price per unit, or value of 
your product in the marketplace, and 
it is expressed in dollars (not 
thousands). Marketplace places one 
restriction on this value: it can't be 
zero (if you get a "divide by zero" er­
ror, the program dies). Otherwise, 
sell your product for the price you 
want. (Hint: don't forget that the cost 
displayed under COST in the quarter­
ly report. is only the variable cost; 
your price should be marked up 
enough to cover the FIXED COST as 
well.) The last prompt is for a 
message to your competition. If you 
have nothing to say, just hit ENTER. 

After you have quantified these 
values, Marketplace will feed back 
your inputs for you to check. If all 
values are acceptable, input a Y and 
wait for the next cycle of the game. 

Game Play 
Marketplace consists of three pro­

grams: two in BASIC and one in 
machine language. Both BASIC pro­
grams provide identical interfaces to 
the player, although they function 
rather differently. One program is the 
overall Task Manager. The other pro­
gram, the Slave, is primarily a book­
keeper and interface to the other 
player. The communications equip­
ment and technique used determine 
which player runs which BASIC pro­
gram. If the players communicate via 
modern, the player with the modern 
operating in answer mode should run 
the Task Manager program. Both 
moderns must be operated in the full­
duplex mode. If both players have 
moderns with answer-mode capabili­
ty, you can arbitrarily decide which 
computer will originate data. If you 
plan on hardwiring the Model IIIs 
(RS-232C to RS-232C), you may also 
make an arbitrary decision. The 
player who runs the Task Manager 
loads and starts the program (listing 2 
is a copy of the screen display for the 
entire dialogue) . 



How to chart your company's fortune 

without spending one 


It's a fact. Asingle chart or graph can tell you instantly what it 
takes hours to interpret from printouts or other raw data. 

Now, with the Strobe 100 Graphics Plotter and Software 
package, you can create superb hardcopy graphics directly 
from your computer. And you can do it for a ~action of the cost 
of most other systems. 

The Strobe System transforms complex data into 
dynamic, colorful visuals with a 
few simple commands from your 
computer. Charts and transparen­
cies that once took hours to pro­
duce are plotted within minutes. 
Information can be presented as 
bar charts, pie charts, curves or 
isometrics in a variety of colors. 
And with a resolution of 500 
points per inch, the Strobe 100 
matches or surpasses the quality 
of plotters costing thousands of 
dollars more. 

You can also save and modify your graphics through 
Strobe's menu-driven programs. A broad selection of 
software-including a VisiCalc*-compatible program­
is now available. 

When the Strobe Graphics System is interfaced to your 
computer, an 8-1/2 x 11 inch sheet of paper can speak any­
one's language-visually. Visit your local dealer and learn 

how to start charting your for­
tunes today. Because a perspective 
on the present can also be your 
window on the future. 

Strobe Inc. 
897-SA Independence Avenue 
Mountain View, CA 94043 
Telephone 415/ 969-5130 

Circle 369 on inquiry card. The Strobe Graphics System
Seeing is believing 'VisiCalc is a trademarkofVisiCorp. 



Biesale 

onK~l 


16K ... S149.95 
32K ... S199.95 
48K ... $249.95 
64K ... $299.95 

New JAWS-ID 
The Ullrebyle Memory Board 

Due to the tremendous success of our JAWS I, we 

were able to make a special purchase of fil'llt·quality 

components at below-cost prices for JAWS-ID. And 

we aresharing our cost saving with you. Bui don't be 

surprised if the next time you see this ad the prices 

have gone up eu~tantially. Better yet, order now, 

·and get the best memory on the market at the best 

price on the market. 

ONE CHIP DOES IT ALL 

Jaws-ID is the Rolls-Roye~ of all the SlOO dynamic 

boards. Its heart is Intel's single chip 64K dynamic 

RAM controller. Eliminates high-curmnt logic parts 

. . delay lines ... massive heat sinks ... unreliable 

trick circuits. JAWS·ID solves all these problems. 

LOOK WHAT JAWS-ID OFFERS YOU 
Hidden refresh ... fast performance ... low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on BK boundaries ... fully socketed . .. 
solder mask on both sides of board ... phantom line 
... designed for 6060, 6065, and ZBO bus signals ... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed Stoo computers. 

IO·DAY MONEY-BAU TRIAL: 'D'y a fully wired 
and tested board for IOdays-1hen ellher keep 
II. re1urn II for kll,or simply rr.lurn II In working 
c:ondlllon. 

•••••••I I II I 11 ••• • • •••,.,'!II•• II I II• 11·1 • • '111 
•Continental U.S.A. Credit Card Buyers Outside Conuecticut : • 
: TO ORDER CALL TOLL FREE 800-243-7428: 
• From Connecticut Or For Assistance; 1 

: (203) 354-9375 : 

: Please send the items checked below: 

: JAWS-ID kit: •
:o 16K. .. . . .. . . .... . .... . .... . ........ $149.95*: 

: D 32K. .. . ............................ $199.95* • 

•D 46K. ............................... $249.95*:
:o 64K. .......... .. ... . . .... . .. ...... . $299.95* : 


: JAWS-ID Fully Assembled, ·vvired & Tested: :
:o t6K. ................ .. . .. . . ...... . . $179.95*: 
:o 32K. ........................ . ...... $239.95*: 

•D 46K. ... . ... ... ... ... . .. . . . . . . ..... . $299.95* • 
:o 64K. . . .......... . ........ . ......... $359.95*:
. .
:o EXPANSION KIT, 16K RAM Module, to expand: 
• JAWS-ID in 16K blocks up to 64K. $59.95 • 
: •All pric:t?S plus $2 p().'ilfigC! and insurance ($4.00 Canada). : 
: Conner.fic:ul residenls udd sc!lns tax. :. . 

:Total enclosed: S : 
•D Personal Check D Money Order or Cashier's Check • :o VISA D Master Card (Bank No. ) : . . 

:Acct. No. Exp. Date __ • 

:signature ------------- ­

:~~~e---------------. 
: Address-------------- ­
: Cily --------------- ­

:state Zip---­
•
:P.!lti.. NETRONICS R&D Ltd.:II\' 333 Litchfield Road, New Milford, CT 067760•..............•.......................· 


Listing 2: Initial input required to load and run the Task Manager program. Note that 
the memory size is set to 65000 to save space for the assembly-language communica­
tions routines. If you are using a "smart modem" you must set it before running this 
program. 

TRSDOS Ready 
BASIC 
How Many Files? 
Memory Size? 65000 
TRS-80 Model III Disk BASIC Rev 1.3 
(c)(p) 1980 by Tandy Corp. All Rights Reserved. 
Created 5-Jul-80 
37,671 Free Bytes 3 Files 
READY 
>RUN "MARKETTM/BAS 
NEED TERMINAL EMULATOR FOR COMMUNJCATJONS LINK? 
(CURSOR WlLL DISAPPEAR, 'BREAK' RETURNS HERE)?N 
TRYING FOR COMMUNICATIONS LINK 
TRYING FOR COMMUNICATIONS LINK 

Listing 3: Initial input required to load and run the Slave program. As with the Task 
Manager program, memory size must be set to 65000. Again, you must set a smart 
modem before running this program. 

THSDOS Ready 
BASIC 
How Many Files? 
Memory Size? 65000 
TRS-80 Model III Disk BASIC Rev 1.3 
(c)(p) 1980 by Tandy Corp. All Rights Reserved. 
Created 5-Jul-80 
37,671 Free Bytes 3 Files 
READY 
>RUN "MARKETSL/BAS 
NEED TERMINAL EMULATOR FOR COMMUNICATIONS LINK? 
(CURSOR WILL DISAPPEAR, 'BREAK' RETURNS HERE)?N 
WAITING FOR COMM 

Both programs have simple ter­
minal emulators built in. You'll need 
the emulator only if you need to com­
municate with the modem or com­
munications equipment. I have a 
Hayes Smartmodem and must set its 
characteristics to initiate the com­
munications. If your modem has only 
switches (e.g., Radio Shack's Modem 
I), then bypass the terminal emulator. 
The Task Manager program will out­
put a test character. The other player 
now starts the Slave program and 
originates the modem communica­
tions (listing 3 is a copy of the entire 
dialogue). The Task Manager's 
modem answers, the computers link 
up, and play begins. 

The game will end only under two 

conditions: if one or both players run 
out of money (i.e., you don't have 
sufficient retained earnings to cover 
your fixed costs) or if the players 
reach a predetermined point in time 
or dollar amount and quit. The win­
ner is, of course, the player with the 
largest retained earnings. In the first 
instance, the Marketplace programs 
invoke the terminal emulator func­
tion in each machine; the players can 
then "chat" via the modems. In the 
second instance, Marketplace cannot 
detect an end condition and continues 
indefinitely. 

Communications 
The interaction of the two com­

puters in Marketplace depends heavi­
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64K STATIC RAM BOARD 

Does your current 64K board have these features? 
FEATURES 
• Conforms to IEEE 696 standard. 
• 8 or 16 bit data transfers. 
• 24 bit addressing. 
• Bank select in 32K-32K or 48-16K. 
• Banks selectable/deselectable on OMA. 
• Responds to phantom pin 67 or 16. 
• 2Kx8 static rams with 2716 pin out. 
• Power consumption is typically 600 ma. 
• Banks on or off on power up. 
• Banks addressable to any of 256 possible ports. 
• 8MHz with 150ns parts standard faster speeds available on request. 
• Available partially loaded as a 32K board. 
• Multiple bank residence. 
• Phantoms read only, or read and write. 
• Generates onboard M-WRITE, or uses bus M-WRITE. 
• 	Two seperate banks, independently addressable on 16K boundaries. 

Banks may be overlapped. 

Omn/ram 64 United States & Canada Prices Only 

64K .. ..... . .... ..... 32K 
150ns. Hitachi Rams . . . . . . . . . . . . . . $425 .. ...... ... .... . $300 
100ns. Toshiba Rams ...... .. . ..... $550 .. . .... . . . ... ... $395 
Board Without Ram . . . . . . . . . . . . . . . $200 

INTELLIGENT VIDEO 1/0 

FOR 5·100 BUS 


The VIO-X Video 1/0 Interface for the S-100 bus provides features 
equal to most intelligent terminals both efficiently and economically. 
It allows the use of standard keyboards and CRT monitors in 
conjunction with existing hardware and software. It will operate with 
no additional overhead in S-100 systems regardless of processor or 
system speed. 

• 	 HIGH SPEED OPERATION 
• 	 PORT MAPPED IEEE S-100 INTERFACE 
• 	 FORWARD/REVERSE SCROLL or 
• 	 PROTECTED SCREEN FIELDS 
• CONVERSATIONAL or BLOCK MODE (opt) 
• 	 INTERRUPT OPERATION 
• 	CUSTOM CHARACTER SET 
• 	CONTROL CHARACTERS 
• 	 ESCAPE CHARACTER COMMANDS 
• 	 INTELLIGENT TERMINAL EMULATION 
• TWO PAGE SCREEN MEMORY 

VIO-X1 - 80 X 25 5 X 7 A & T $295.00 
Conversational Mode 

VIO-X2 - 80 X 25 7 X 7 A & T $345.00~ Conversational & Block Modes 
FULCRUM'" 
COMPUTER PRODUCTS Circle 417 on Inquiry card. 
Distribuled by: 

WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE• SAN JOSE. CA 95112 • (408) 295-7171 
For European enquiries and sales contact: Fulcrum (Europe) England. Phone 0621-828-763 
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Circle 64 on Inquiry card. 

llVESTIEIT ANALYSIS 

Fiii CEITElllll 


CENTENNIAL SOFTWARE/410 17TH ST. SUITE 1375/0ENVER, CO 80202/(3031 595-9193 

STOCK-FOCUS 
Find out how low is low and how high is high. 

Using capital structure and performance data, Stock· 
focus objectively calcu lates the underlying value of a 
slack. The system was first developed by the manage· 
menl science department of a major money center 
bank, and is now in use by investment advisors, lrusl 
companies and brokerage houses. On your screen, 
Stock·focus will plot an estimate of loweslvalue, highest 
value and the current price. You then decide what lo 
buy, sell or hold. 

THE FOCUS TECHNIQUE 
FOCUS is CENTENNIAL SOFTWARE's new 

approach lo Program Architecture, providing a nal· 
ural interaction between microcomputers and users. 
II provides worksheet style input screens, free access 
lo all program segments, and the ability lo com· 

COMPUTER MEMORY-I< 
IBM PC 64 
Apple (plus) II 48 
TRS-80 I 48 
TRS·80 II 64 
TRS·80 111 48 
ALL PROGRAMS IN DISK BASIC 

REAL-FOCUS 
Exhaustively analyze potential real estate invest· 

menls using the Wharton School's approach 10 real 
estate analysis. In minutes you can project prof ii, costs, 
and IRR for any project O<ler a 10 1iear period. Real· 
focus accounts for amorlizalion, debt, income, opera!· 
ing expenses, laxes, depreciation, and cash flows for 
both afler·lax holding and the results of sale. With 
Real·focus you can analyze any potential investment 
from a single building project lo a complex lime· phased 
planned unit development. 

bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glossary. multiple report formals and spool· 
ing. With our FOCUS. technique even the most com· 
plex programs are versatile and easy lo use. 

REAL-FOCUS STOCK-FOCUS 
$179.00 $189.00 

149.00 159.00 
149.00 159.00 
179.00 189.00 
149.00 159.00 

IBM is a trademark of IBM. Ajlple is a trademark ol Ajlple f.omputer Corp.. TRS·BO is a trademark ol Tardy Corporation. 

ORDER NOWI FILL IN OR CALL 800-525-2003 (Tall Fraal 

PRCXiRAM NAM~--------- COMPUTE,..__ _____MEMORY___ 

NAME PHONE # _________ 

ADDRESS --------------- ­
D l:!:I 0 1•

ACCOUNT 11________________ EXP. DATE ------ ­

Gc:r11Sllell'"c:11lld~c:ts !Jll~r tfYm··umii~ter 

wit1'1 mClf(l JlCIWEf tl'lCH1 


(l\j(lf ~(lf(lf(l! 


What Is MlcroShell? 
•A normal CP/M program which 


adds a powerful set of com­

mands to au programs running 

under CPIM. 


What will MlcroShell do? 
•Automatic Disk and User Management ­

Finds your programs from another drive 
or user number - automatically! Save 
time and precious disk space. 

•Powerful 	Redirection Capability · Send 
screen output to a file or printer. Send 
printer output to a file . Take program in· 
put from a file instead of the keyboard. 

•Much 	More · Multiple commands on a 
line, more powerful and faster "submit'' 
capability, user-definable prompt and 
many more features. 

Dealers · MicroShell gives you: 
•A user.friendly interface to the computer. 
•Automatic 	execution of an application 

program at startup. 
•Self.running 	 demonstrations of your 

favorite software packages. 

Will MlcroShell run on my computer? 
•Requires CP/M 2.2. Available on 8" and 

5" disks (North Star, Heath, Apple-CP/M, 
Osborne, SuperBrain and IBM·PC 
w/Baby Blue. 

CPfM. TM Digital Research, UNIX- TM Bell Labs. werci. 
slar · TM MiCroPro. Baby Blue - TM Xedex, i:ease · TM 
Ashton Tate. 

mlcnistiell 
MicroSheU $150.00 

Manual Only $25.00 


VISA. MC accep1ed 

VA residents add 4 % 


o~erseas orders add $20.00 

for airmail 


Give me some examples! 
• 	Run Wordstar ordBase II from 

any disk drive or user area. 
• Save 	the screen from a pro­

gram for later use or to edit 
into a report. Save printer out ­
put in a file. 

•Put 	commands into a file and have 
MicroShell supply them to the pro· 
gram from the file . 

•Change M lcroShell's prompt to sound 
the bell on your terminal when a pro ­
gram is done! 

Software Developers · MicroShell 
gives you: 
•A 	powerful UNIX·like development en ­

vironment for CPIM with some 
features that even UNIX doesn't have! 

•The 	Ability to collect the output of a 
program in a file and ease the 
documentation chore. 

Call or Write Today• 

NEW 
GENERATION 
SYSTEMS, inc. 
2153 Golf Course Drive 
Roston, Virginia 22091 
Phone: (703) 476-9143 

ORDER LINE 800-368-3359 

ly on three routines placed in high 
RAM. These routines provide ter­
minal emulation and the. ability to 
transmit and receive streams of 
characters. Listing 4 shows the 
assembly-language program for these 
routines. The terminal emulator oc­
cupies lines 230-420. The special 
transmit (XMIT, lines 470-670) and 
receive (RECV, lines 700-940) 
routines are discussed below. 

Two main types of communication 
are used for Marketplace: single­
character and string transmission. 
The single-character dialogues are 
used by the Task Manager for pro­
gram synchronization and control, 
the string dialogues for data. Single­
character transmissions are done 
directly with BASIC function calls to 
the built-in RS-232C routines in low 
ROM (read-only memory). Using a 
similar technique to transmit or 
receive a stream of characters is 
unreliable at bit rates much higher 
than 150 bits per second (bps). In­
stead, I chose a technique of reading 
and writing string buffers with 
BASIC PEEK and POKE and receiv­
ing and transmitting these buffers 
with machine-language code. This 
results in a very high bps rate at the 
expense of the microprocessor time 
required to format the buffers in and 
out of BASIC. The XMIT routine 
(listing 4, lines 470-670) simply 
transmits the number of characters 
defined in BUFCT (line 970) from the 
memory area beginning at BUFF (line 
980). After all the characters have 
been transmitted, the routine returns 
to the caller. XMIT uses the Model 
Ill's single-character transmit ROM 
routine. The RECV routine (lines 
700-940) fetches characters via the 
Model III's ROM code, counts them, 
and places the characters in BUFF. 
The character count goes into 
BUFCT. This process continues until 
an ASCII (American Standard Code 
for Information Interchange) carriage 
return character is encountered. 

Marketplace BASIC Programs 
I use pseudocode to structure my 

programs. Unfortunately, Radio 
Shack's BASIC does not easily ac­
commodate structuring techniques, 
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"TISHotne Compute&

lhis is the one~ 


A lot ofcomputers offer a lot. Only one 
in its price range offers the most. TI1e Tl 
Home Compute1: 

Better to begin with. Anyone can start 
right away with our Solid State Software"' 
Command Cartridges. llizensof programs 
are available in home management, educa­
tion and entertainment. 

Easy to expand. Our Peripheral Expan­
sion System gives you plug-in cards for 
memory expansion, P-Code capabilities, a 
disk drive controller and the RS232 lnter­
fuce. You can also add a mcxlem, speech 

synthesizer, disk drive and 80 column dot 
matrix printer. 

Programming flexibility. TI BASIC is 
built into the Home Computei: But it can 
also handle TI Extended BASIC, UCSD 
Pascal" Version IVO, TI LCXJO II, TMS 
9900 Assembly Language and TI PILOT. 
Programs can be stored in the optional 
Mini MemoryCommand Cartridge. 

High-Tech specs.16-bit microprocessor, 
16K bytes RAM (expandable to 52K). 
26K bytes internal ROM, up to30Kbytes 
external ROM. 3 simultaneous tones from 

110 HZ to40,0CO HZ. High resolution video. 
U. & I.e. Single line overlay for 2nd function . 
Control & function keys. 16 color graphics 
with 4 mcxles & sprites. 

Sound impressive? Compare a Tl Home 
Computer with the competition and really 
be impressed. You won't even ~ 
need a computer to tell you this 

is the one. TEXAS 

INSTRUMENTS 
© 1982 Texas lnmumenrs 

·ucso Pascal is a rrademark of dw Regents of {he University of California Circle 389 on inquiry card. 



Listing 4: The assembly-language listing for the terminal 
emulator program and communications routine used by tlie 
Marketplace game. This code resides in high memory starting at 
address 65001 (decimal) . 

FDE9 00100 ORG OFDE9H ;6SOO! TO BASIC 
OOSA 00110 RS I NIT EQU 90 ; ROM RS232 INITIALIZATION 
ooso 00120 RSRC V EQU 80 ; ROM FETCH A CHARACTER 
DOSS OOlJO RSTX EQU 85 ; ROM SEND A CHARACTER 
0033 0 01 40 VOCHAR EQU 51 ; ROM DISPLA Y A CHARACTER 
002B 00150 KB CHAR EQU 43 ; ROM FETCH A KEYBOARD CHAR 
4 !E8 00160 RC VBF EQU 16872 ; RAM ONE CHAR BUFFER 
41 FD 00170 TXBF EQU 16880 ;RAM ONE CHAR TX BUH 

00180 
00190 
00200 THIS IS QUICK AND DIRTY TERMINAL EMULATOR 
DD21D 
00220 

FOE9 CD2 8DD 00230 KEYI N CALL KBCHAR ; CHECK KEYBOA RD 
FDE C Bl 00240 OR A 
FDED 2806 D02SD JR Z, RSI N ; NOTHING CHECK RS232 
FDEF FED! 00260 CP Dl ; LOOK FOR BREAK KEY TO GET BACK 
FDF! CB 00270 RET Z 
FDF2 CDD5FE 00280 CA LL XM!T3 ; SEND IT 
FDF5 21 E84! 00290 RSI N L D HL,RCVBF ;POINT TO RAM BUH 
FDF8 CD5000 00300 CALL RSRCV ; INVOKE RAM ROUTINE 
FDFB 7E 00310 LO A1 (HL) 
FDFC E67F 00320 AND 7FH 
FDFE 28E9 00330 JR Z ,KEYl N ; IF NO WAIT , O•NO CHAR 
HOO CD3300 00340 CA LL VDCHAR ;ELSE DISPLAY IT 
FE03 18E4 003SO J R KEYI N ;GO BACK FOR MORE 
FEDS FS 00360 XHIT3 PUSH AF ; SEND KEYBOARD CHAR 
FE06 CDSSOO 00370 CALL RSTX 
FE09 2002 0038 0 JR NZ,AGAIN ;W/ ND WAIT,NZ•ND XHIT 
HOB Fl 00390 POP AF 
HOC C 9 00400 RET 
HOD Fl 00410 AGAI N POP AF ;RECOVER CHAR AND TRY AGAIN 
FED E 18FS 00420 JR XMITJ 

00430 
00440 ; NOW WE HAVE THE SPEClALIZED XMIT & RECV ROUTLNES FOR 
004SO ; THE GAME 
00460 

FE!O ES 004 70 XHIT PUSH HL 
FEil DS 00480 PUSH DE 
FE!2 FS 00490 PUSH AF 
FE!J 21 SJFE oosoo LD HL, BUFCT ; PT TO COUNTER 
FE16 ll S4FE OOS!O LD DE,BUH ;PT TO BUFFER 
FE!9 7E OOS20 LD A, (HL) 
FElA Bl OOSJO OR A ;COULD BE EMPTY 
FElB 280C OOS40 J R Z, XM!TNU ; IT IS 
HID IA oosso XHIT2 LD A, (DE) ;GET CHAR 
FEIE ES OOS60 PUSH HL 
FE!F DS OOS70 PUSH DE 
FE20 CDSSOO OOS80 CA LL RSTX ; SEND IT 
FE23 Dl OOS90 POP DE 
FE24 El 00600 POP HL 
FE2S 13 00610 INC UE 
FE26 JS 00620 DEC (HLl 
FE27 20F4 00630 JR NZ, XMIT2 :KEEP SENDING 
FE29 Fl 00640 XMITNO POP AF 
FE2A Dl 006SO POP DE 
FE2B El 00660 POP llL 
FE2C C9 00670 RET 

00680 
00690 

FE2D ES 00700 RECV PUSH HL 
FE2E DS 00710 PUSH DE 
FE2F FS 00720 PUSH AF 
FE30 21S3FE 00730 LD HL, BUFCT 

FE33 11S4FE 00740 LD DE, BUH ; SET UP PO INTERS 
FE36 AF 007SO XOR A 
FE37 77 00760 LD (HL),A ; SET COUNTER TO ZERO 
FE38 ES 00770 RECV2 PUSH HL 
FE39 os 00780 PUSH DE 
FE3A CDSOOO 00790 CALL RSRCV 
FE3D Dl 00800 POP DE 
FE3E El 008 10 POP HL 
FE3F 3AE84l OOB LO LD A, (RCVBFl 
FE42 E67F 00830 AND 7FH ;STRIP TO 7 BITS 
FE44 2809 00840 JR Z,ReCVND ; EXIT ON A NULL CHARACTER 
FE46 12 008SO LD (DE),A 
FE47 34 00860 INC (HL) 
FE48 HOD 00870 CP ODH ;LOOK FOR CR 
FE4A 2803 DDBBD JR Z, REC VN D ;TIS 
FE4C 13 00890 INC DE 
FE4D 18E9 00900 JR RECV2 ; KEEP GOING 
FE4F Fl 00910 RECVND POP AF 
FESO DI 00920 POP DE 
HSI El 00930 PDP HL 
FES2 C9 00940 RET 

009SO 
00960 ; 

0001 00970 BUFC T DEFS l 
D07F 00980 BU H DEFS 127 
FDE9 00990 END KEY!N 
00000 Total Errors 

Listing 5: The Task Manager program. 

10 
20 TH IS [S rm: MARKETPLACE TASK MANAGER PROGRAM 
30 

Listing 5 cont inued on page 158 
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Listing 5 continued: 

40 CMD"L", "RS232/CHO" 
so 
60 'ROUTINE TO SET RS232 ANO ESTABLISH COM 

70 

80 CLEAR 1000 

90 DEFUSR0=90 

100 DEFUSRl=80 'RECEIVE 

110 DEFUSR2 • 8S 'XMIT 

120 DEFUSRJ =&HFE2D 

!JO 'RECEIVE STRING 

140 DEFUSR4•&HFE 10 

ISO 'XMIT STRING 

160 DEFUSRS•&HFDE9 

170 'TERMINAL EMULATOR 

180 BF •&HFES4 

190 'TRX STRING SUFFER 

200 BC•&HFESJ 

210 'TR X STRING LENGTH 

220 !B = l6872 ' SINGLE CHAR IN BUFFER 
2JO OB• l 6880 'SINGLE CHAR OUT BUFFER 

240 POKEl6888,&HSS I 300 BAUD 

2SO POKEl6889,&HEC 'NO PARITY, I STOP, 8BIT WORDS 

260 POKE 16890, &HOO 'No WAIT FOR Now 

270 X=USRO(O) 'RS2J2 INITIALIZED 

280 CLS 

290 PRINT 11 NEEO TERMINAL EMULATOR FOR COMMUNICATIONS LINK?" 

300 INPUT' 1 (CURSOR WILL DISAPPEAR, 'BREAK' RETURNS HERE' )'';AS 

310 IF A$="Y' 1 OR A$="y" THEN X=USRS(O) 
J20 PR!NT"TRYING FOR COMMUNICATIONS LINK" 
JJD POKEOB ,ASC( "w") 

J4D X•USR2(0) 

JSO FOR l =I TO 1000 

J60 NEXT 

J70 X• USRl(O) 

J80 IF CHRS(PEEK( !B) AND 127)0"h" THEN 320 

J90 POKEOB,ASC("g") 

400 X• USR2(0) 

410 FOR !=I TO 1000 

420 NEXT 

4JO POKE 16890, &HFF 'TURN WAIT ON 

440 X•USRO(O) 

4SO RANDOM 


460 PRINT,!NPUT"DEGREE OF DIFFrCULTY (4=EASY, 8•D!FF!CULT)";DD 

4 70 IF DD <4 OR 00)8 THEN 460 

480 Tl=I 

490 Fl(ll-1. 

SOO T2 =1 

SIU Fl (2)= I. 

S20 T3=1 

SJO T4=1 

S40 Ml =O . S 

SSO MOS="" 

S60 MIS•"" 

S70 Fl(J)-.S 

S80 Cl=2SOO 

S90 C2=J000 

600 FI ( S )=JOOO 

610 CX•2SOO 

620 FX=6. SE4 


6JO 11=0 

640 Sl= IOO 

6SO Fl (9)=100 

660 Rl=I. 5£6 

670 Fl(6)•1.SE6 

680 Bl=SOO 

690 B2=100 

700 B4•100 

710 Ql = I 

720 Yl = I 

730 DIM QF(4) 

740 QF( I )--0 . S 

7SO QF(2l-O.S 

760 QF( J)=O 
770 QF(4)=-0. 2 
780 PIS"''###. I Ull. # Ill . I Ill. II I.QI U#UOHOI- 1#1#0111- ll#U#U I/DOii" 
790 PlS= "UU#.# #.OU ##IU##I!- ##U##HU#- UDDDO" 
800 P2S="#8 116UUO - ##ll#IU.11- ##HOU#. 0- ###0## . #- llllHID . 8- OO###D. #-" 
810 P4$ -' ' ##11##1.0-" 
820 GOSUB 970 'CLS &DISPLAY LAST QUARTER 
8JO LR • RI 
840 GOSUB 1240 'GET THIS QUARTER PARAMETERS 
850 PRINT : PRINT : PRINT"PARAHETERS FOR THIS QUARTER:" 
860 PR!NTUSING"LOT SIZE' 1####" ·LI 

8 7 0 PR!NTUS!NG"PRODUCT R& D BUDGET ' ,,,,,, • O"; 0I/1000. 

880 PR!NTUS!NG"HFG R&D BUDGET' U#### . O" ;0 2/ 1000. 

890 PR!NTUS!NG"ADVERTIS!NG BUDGET' #U###U. D"; DJ/ 1000. 

900 PR!NTUSING"SELLING PRICE' ###11##" ;C2 
910 IF LEN(H0$ ))0 THEN PRINT 11MSG: 11 ;MOS 
920 !NPUT"VALUES OK (Y/N)";ZS 
930 [f ZS="Y" OR Z$•' 1y" THEN 950 
940 Rl = LR,GOTO 8JO 

9SO GOSUB 2000 'PROCESS 

960 GOTO 820 

970 ' 

980 'ROUTINE PUTS UP DISPLAY 

990 ' 

1000 POKE 16916 ,0 

1010 CLS 

1020 PRINT 11 RESULTS FOR YEAR: .. ;Y 1; I I QUARTER: II; Ql; 
IOJO PR!NTTAB(40);"MARKETPLACE VER l . l (M) " 
1040 PRINT" PROD TECH"; 
/OSO PR!NTTAB( J6) "HFG TECH"; 
1060 PRlNTTAB( 26) 11MKT 11 

• 

1070 PR!NTTAB( JJ) "DEMAND"; 

1080 PR!NTTAB( 4 5) "SOLD"; 

1090 PR!NTTAB(S2) "COST"; 

1100 PR!NTTAB( S8) "PRICE" 

1110 PRINT US!NGP S ;Tl ,T3 ,T2 ,T4,MI ,B2,Sl ,Cl ,C2 
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1120 PR!NTUS!NGPJS; Fl ( I ), F 1(3 ), B4 ,FI (9),F l(S) 

I I JO PR INT" INVENTORY"; 

1140 PR!NTTAB(IO);"RET EARN " ; 

11 SO PR!NTTAB (2 0) ; "PROD R&D"; 

1160 PR!NTTAB(Jl);"HFG R&D"; 

1170 PR!NTTAB(42 ) ; "ADVERT"; 

1180 PR INTTAB( SO); "FIXED COST" 

1190 PR !NTUSI NGP2S; ll ,RI/ 1000, Dl/1000 , 02/1000, DJ/ 1000, FX/ I 000 

1200 PRlNTUS !NGP4S ; Fl (6) /I 000 

1210 PRINT 

1220 POKE 16916, 7 

12JO RETURN 

1240 

12SO 'ROUTINE UPDATES PARAMETERS FOR NEXT QUARTER RUN 

1260 

1270 IF LEN(M!S)>O THEN PRINT: PR!NT"MSG' ";Ml$ 

1280 Ml$•"" 

1290 IF R l >FX THEN 1340 


1300 CLS: PRINT: PRlNT"YOU LOST ! 11!111!1111 ! ! " 
131 0 INPUT" NEED TERMlNAL EMULATOR" jA$ 
lJ 20 IF AS"'Y" OR A$•''y" THEN POKE! 6890 ,o, X•USRO(O) 'X•USRS(O) 
13JO STOP 
IJ40 Rl•Rl-FX 
IJSO I F Fl (6)>FX THEN 1400 
1360 CLS: PRlNT: PRINT"OPPONENT rs BROKE . YOU WlN ! 1 11 ! " 
1370 !NPUT"NEED TERMINAL EMULATOR";AS 
IJ80 IF A$-''Y" OR A$"'y" THEN POKEl6890 ,0 ,X•USR0(0):X•USRS(O) 
1390 STOP 
1400 PRINT ' PRINT" INPUT VALUES FOR QUARTER "; 
14 10 IF Ql+l>4 THENPR!NTI' ELSE PRINTQl+l 
1420 IF TJ>TI THEN GOSUB 1640 'UPGRADE PROD TECH 
14JO IF T4>T2 THEN GOSUB 1820 'UPGRADE MFG TECH 
1440 PRINT 
1450 PRlNT"MAXIMUM LOT SIZE It; 

1460 PR!NTUS!NG"Qi1110U#ll" ; R l/C 1-1. 
1470 INPUT"LOT SlZE 11 ;Ll 
1480 IF Rl-Ll*Cl<O THEN PR!NT"YOU CAN 'T AFFORD IT" ' Ll•O,GOTO 1470 
1490 Rl•Rl-Ll*CI 
I SOO PR!NTUS!NG"RETA!NED EARNINGS' 1101##. 0 " ;RI /1000. 
IS!O !NPUT"PRODUCT R&D BUDGET (IN $000) ";0 1,Dl •Dl *IOOO 
IS20 IF Rl-Dl<O THEN PR!NT"YOU CAN'T AFFORD !T",Dl•O,GOTO ISIO 
I SJO Rl•Rl-Dl 
I S40 INPUT" MANUFACTURING R&D BUDGET (IN $000 )" ;02' 02•02*1000 
ISSO IF Rl-02<0 THEN PR!NT"YOU CAN'T AFF ORD !T",02•0,GOTO IS40 
I S60 Rl•Rl-02 
IS70 INPUT"AOVERTISING BUDGET (IN SOOO)" ;OJ, DJ•DJ*IOOO 
IS80 IF Rl-OJ(O THEN PRINT"YOU CAN'T AFFORD IT",OJ=O,GOTO IS70 
I S90 Rl •Rl -DJ 
1600 lNPUTttSELUNG PRICE 11 jC2 
1610 /ollS • "" 
1620 INPUT"MSG TO OPPONENT 11 ;HO$ 
16JO RETURN 
1640 
16SO 'ROUTINE UPGRADES PRODUCT TECHNOLOGY 
1660 
1670 PRINT 
16BO PRlNT"PRODUCT TECHNOLOGY POINTS AVAlLABLE ";T3-Tl 
1690 INPUT"POINTS TO UPGRAOE 11 

; PT 
I 700 IF PT >( T3-TI) THEN 1680 
I 7 10 IF PT=O THEN RETURN 
I 720 IF PT>O . S THEN I 780 
I 7 JO IF PT >O. 2 THEN I 760 
1740 IF Rl-JES(O THEN PR!NT"YOU CAN'T AFFORD !T" , GOTO 1670 
I 7 SO RI •RI-JES ' Cl •C I* ( 0 . S*PT+I.) ' Tl•Tl+PT ' GOTO 1800 
1760 IF R l-8ES<O THEN PR!NT"YOU CAN 'T AFFORD IT", GOTO 1670 
I 7 70 Rl =Rl-8ES ,c I •C I *(PT*O . S+ I.)' Tl • Tl+PT ' GOTO 1800 
1780 IF Rl-1. SE6(0 THENPR!NT"YOU CAN'T AFFORD IT",GOTO 1670 
1790 RI •R 1-1. 5E6' Cl= Cl*CPT*O. S+l)' Tl • Tl+PT 
1800 RI •RI+ ll *C2*. I' ll•O, PRINT"!NVENTORY SOLD FOR 10% OF MARKET VALUE" 
1810 RETURN 
1820 ' 
18JO 'ROUTINE UPGRADES MFG PROCESS 
1840 
I 8SO PRINT 

1860 PR!NT"MANUFACTURING POINTS AVAILABLE ";T4-T2 

1870 INPUT"PO!NTS ro UPGRADE" ;PT 
1880 IF PT>(T4-T2) fHEN 1860 
1890 IF PT•O THEN RETURN 
1900 IF PT>O. S THEN 1960 
1910 I F PT >0.2 THEN 1940 
1920 IF Rl-2. SES<O THENPR!NT"YOU CAN'T AFFORD !T",GOTO 18SO 
19JO Rl•Rl-2 . SE5 , Cl=Cl-Cl*PT'T2•T2+PT, GOTO 1980 
1940 lF Rl-6ES<O THENPRlNT11 YOU CAN'T AFFORD lT":GOTO 1a so 
19SO Rl • Rl-6ES,Cl=Cl-CPPT,T2=T2+PT,GOTO 1980 
1960 IF Rl-IE6(0 THENPR!NT"YOU CAN'T AFFORD !T" , GOTO 18SO 
1970 R l=Rl-1 E6' Cl =Cl-CI *PT' T2•T2+PT 
1980 PR!NTUSlNG"NEW MFG COST' UUllllll";CI 
1990 RETURN 
2000 
2010 ROUTINE CRUCHES THE NUMBERS AND UPDATES THE QUARTF.R 
2020 
20JO !l•Ql+l,!F Ql>4 THEN Ql•l,Yl•Yl+I 
2040 
20SO DID ANY TECHNOLOGY INCREASE 
2060 
2070 IF INT(Dl/IES)(I THEN 2110 
2080 FOR l•O TO DI STEP I ES 
2090 IF RND( 0 )>. 7S THEN TJ=TJ+. I 
2100 NEXT 
2110 IF !NT(D2/IE5)(1 THEN 21SO 
2120 FOR !=I TO 02 STEP IE S 
21JO IF RND(O)>. 7S THEN T4•T4+ . I 
2140 NEXT 
21 SO IF INT(DJ/ I ES) <I THEN 2200 
2160 FOR !=I TO DJ STEP IES 
2170 IF RND(0)>.7S THEN Ml=Ml+.OS 
2180 NEXT 
2190 IF Ml>l.O THEN Ml =l .o Listing 5 continued on page 160 
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Bring the flavor of Unix 

to your ZSO CP/M system 


with Unica 

"Unicum: a thing unique in its kind, especially on example of writing. 
Unico: the plural of unicum." 

The Unica: a unique collec.tion of programs supporting many features of the 
Unix operating system never before available under CP/ M. The Unica are 
more than software tools; they are finely crafted instruments of surgical 
quality. Some of the Unica are: 

be binary file compare, display differences in hex 
cat catenate files (vertically) 
cp copy one or more files, even between users 
dm disk mapper, reports free blocks and directory space 
fid file identification by unique numbers (CRC's) 
he horizontal file catenation and column permutation 
In create file links (multiple names for one file) 
Is intelligent directory lister, optional multi-columns 
mv move (rename) files, even between users 
rm remove (delete) files, with optional verification 
sc source file compare, with resynchronization 
sfa set/reset file attributes, optional verification 
sp spelling error corrector, with 80,000 word dictionary 
sr search multiple files for a pattern 
srt in-memory file sorter, optional duplicate line omission 
tee pipe fitting (copy input stream to multiple outputs) 
tr transliterate (translate character codes) 
we word counter, counts characters, words, and lines 
wx word extractor, copies each word to a separate line 

Each Unicum understands several flags ("options" or "switches") which 
control program alternatives. No special "shell" is needed; Unica commands 
are typed to the standard CP/M command interpreter. The Unica package 
supports several Unix-like facilities, such as filename user numbers: 

sc data.bas;2 data.bas;3 
(compares files belonging to user 2 and user 3); 
Wildcard patterns: 

rm -v *tmp* 
(types each filename containing the letters TMP and asks whether to delete 
the file); 
1/0 redirection: 

ls -a >proj.dir 
(writes a directory listing of all files to file "proj.dir"); 
Pipes: 

dm b: I sr free >1st: 
(creates a map of disk B:, extracts those lines in the map which contain the 
word "free", and prints them on the listing device). 

The Unica are written in XM-80, a low level language which combines 
rigorously checked procedure definition and invocation with the versatility 
of Z80 assembly language. XM-80 includes a language translator which turns 
XM-80 programs into source code for MACR0-80, the industry standard 
assembler from Microsoft. It also includes a MACR0-80 object library with 
over forty" software components", subroutine packageswhich are called to 
perform services such as piping, wildcard matching, output formatting, and 
device-independent 1/0 with buffers of any size from 1 to 64k bytes. 

The source code for each Unicum main program (but not for the software 
component library) is provided. With the Unica and XM-80, you can 
customize each utility to your installation, and write your own applications 
quickly and efficiently. Programs which you write using XM-80 components 
are not subject to any licensing fee. 

Extensive documentation includes tutorials, reference manuals, individual 
spec sheets for each component, and thorough descriptions of each 
Unicum. 

Update policy: each Unica owner is informed when new Unica or 
components become available. At any time, and as often as you like, you can 
return the distribution disk with a $10 handling fee and get the current 
versions of the Unica and XM-80, with documentation for all new or changed 
software. 

The Unica and XM-80 (which requires MACR0-80) are priced at $195, or 
$25 for the documentation. The Unica alone are supplied as *.COM 
executable files and are priced at $95 for the set, or $15 for the 
documentation. Software is distributed only on 8" floppy disks for Z80 CP/M 
version 2 systems. All orders must be paid in advance; no COD's or 
purchase orders, please. Quantity discounts are available. Shipment outside 
of the US or Canada costs an additional $20. Bank checks must be in US 
funds drawn on a US bank. 

Knowlogy
P.O. Box 283-C 


Wilsonville, Oregon 97070 


Visa/Mastercard customers call (503) 639-3420 for next day shipment. 
CP/M is a trademark of Digital Research. Unicum and Unica are trademarks of 
Knowlogy. Unix is a trademark of Bell Telephone Labs. XM-80 is a trademark of 
Scientific Enterprises. 2.80 is a trademark of Zilog Inc. 

Listing 5 continued: 
2200 'NOW WAIT FOR SLAVE TO CATCH UP 
2210 POKEOB 1 ASC( "a") 
2220 X•USR2(0) 

2230 X•USRl (0) 

2240 IF CHR$(PEEK(IB) AND l27J<>"b" ntEN 2210 

2250 'TELL OTHER MACHINE TO SEND THEN GO FOR MSG 

2260 POKEOB,ASC("s") : X•USR2(0) 

2270 X•USR3(0) 

2280 J•PEEK(BC) 

2290 XS•"" 
2300 FOR l•l TO J-1 
2310 X$•X$+CHR$ (PEEK( BF+l-1)) 
2320 NEXT 
2330 FOR N•l TO 9 
2340 K•INSTR( l ,X$," ") 
2350 IF K•l THEN X$•RIGHT$(X$,J-2):J•J-l:GOTO 2340 
2360 Fl(N)•VAL(H!D$(X$,l,K-l)) 
2370 J•J-K 
2380 X$•RIGHT$ ( X$, J-1) 
2390 NEXT 
2400 
2410 'NOW COMPUTE TO"rAL DEMAND 
2420 
2430 B3•Bl+8l*QF(Ql )+81/2*(RND(0)-0 . 5) 
2440 NF•l .Ol+RN0(0)*0.01 
2450 Cl•Cl*NF 
2460 Fl (4)•Fl (4 )*NF 
24 70 FX•FX•NF 
2480 C8•Tl * l0000/C2: C8•CB+CB*(Hl-0. 5 )/2: C8•CB [DO 

2490 CC•Fl ( l )* 10000/Fl ( 5): CC•CC+CC*(F l (3)-0. 5) / 2: CC•CC [DO 

2500 B2•1NT((CB/ (CC+CB) )*B3) 

2510 B4•1NT(83-82) 

2520 IF 82>( !l + L l) THEN :R l•Rl +( !l+Ll )*C2: Sl•!l+Ll: !l •O: 


ELSE Rl•Rl+B2*C2: ll•ll+Ll-B2: Sl•B2 

2530 IF B4>(Fl(7)+Fl(8)) THEN : Fl(6)•Fl(6)+(Fl(7)+Fl(8))*Fl(5): 


Fl (9)•Fl (l)+Fl (8) : Fl ( 7)•0: 

ELSE Fl (6) • Fl (6)+84*Fl ( 5 ): Fl ( 7J•F l (7 )+Fl (8)-B4 : Fl (9 l-84 


2540 

2550 'PREPARE OUTBOUND MSG 

2560 

25 70 XS•"" 

2580 X$•STR$(Tl)+" " 

2590 X$•X$+STR$(C2)+" "+STR$(Rl)+" "+STR$(Hl)+" "+STR$(Fl(4)) 

2600 XS • X$+" "+STK$(Fl(6))+" "+STR$(Fl(7))+" "+STR$(B3)+"" 

2610 X$•X$+" "+STR$(B4)+" "+STR$(Fl(9))+" "+STR$(B2)+" "+STR$(Sl )+" 


"+STR$(FX)+" "+CHR$(13) 

2620 J•LEN(X$) 

2630 POKE8C, J 

2640 FOR l•l TO J 

2650 POKE8F+l-l,ASC(HID$(X$,l,l)) 

2660 NEXT 

26 70 'NOW SEE IF MACH !NE IS READY 

2680 POKEOB 1 ASC("c 11 

) 

2690 X•USR2(0) 

2700 X•USRl(O) 

2710 IF CHR$(PEEK(IB) AND l27J<>"d" 11lEN 2680 

2720 X•USR4(0) 

2730 IF LEN(M0$)•0 THEN 2860 

2740 POKEOB ,ASC( "m") 

2750 X•USR2(0) 

2760 X•USRl (0) 

2770 IF CHR$(PEEK(IB)AN0127JO"s" THEN 2740 

2780 MO$•H0$+CHR$ (l 3) 

2790 J•LEN( MO$) 

2800 POKE HC,J 

2810 FOR l• l TO J 

2820 POKEBF+l-1, ASC (MIO$ (HO$, I, l)) 

2830 NEXT 

2840 X•USR4(0) 

2850 GOTO 2890 

2860 ' If NO MESSAGE 

2870 POKEOB ,ASC ( "n 11 

) 

2880 X•USR2(0) 

2890 X•USRl (0 ) 

2900 TT$•CHR$(PEEK(!B) AND 127) 

2910 IF TT$ • 11 m" OR TT$ • '1n" THEN 2920 : ELSF. 2870 
2920 IF TT$= "n" THEN RETURN 

2930 POKEOB,ASC("s") 

2940 X•USR2(0 ) 

2950 X• USR3 ( 0 ) 

2960 J•PEEK ( BC ) 

2970 HI $= ' " ' 

2980 FOR I•l TO J-1 

2990 Hl$•Ml$+CHR$ (PEEK(BF+l-1)) 

3000 NEXT 

3010 RETURN 


Listing 6: The Slave program. 
10 ' 

20 ' ntlS IS THE MARKETPLACE SL.AVE PROGRAM 

30 

40 CHD"L'', "RS232/CHD" 

50 

60 'ROUTINE TO SET RS232 AND ESTABLISH COH 

70 

80 CLEAR 1000 

90 DEfUSR0•90 

100 DEFUSR1•80 'RECEIVE 

110 OEFUSR2•85 'XMIT 

120 DEFUSR3•&HFE2D 

130 'RECV STRING 

140 DEFUSR4•&HFE10 

150 'XMIT STRING 

160 DEFUSR5•&HFOE9 
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NEVADA 


FORTRAN 

~ust a beautiful complier l$199.95 
that's a pleasure , to use! DISKETTE AND MANUAL 
Perteet for Teaching Fortran. ...i 
Perteet for Learning Fortran. 
Perteet for Scientists and Engineers. Advanced features Include 
IF.. THEN.. ELSE. constructs, COPY statement, a very nice 
TRACE style debugging, and 150 verbal error messages. What's 
more, you can Intermix In-line Fortran and Assembly Language 
statements for those special Micro needs! Get yours, today! 

NEVADA 


PILOT 

Why has Nevada PILOT $149.95become so popular? It 's 

DISKETTE AND MANUALdefinitely easier to learn than Ill.. _.,jBasic. The documentation .....,__________,,, 

(146 pages) by Professor Starkweather Is exceptional! And, It 
meets all the PILOT-73 standards with many new features. 

You can quickly write user-Interactive programs much easier 
than with Basic. Order yours now! Diskette and manual comes 
with 10 FREE programs. 

NEVADA 


~COBOL 

Nevada COBOL Is tiased upon I$199.95 
the ANSl-74 standards with 
many advanced features. It's "" DISKETTE AND MANUAL ,.; 
fleld·proven with thousands of 
users world-wide In Business, Government and Education. The 
excellert documentation (153 pages) Is used as a classroom text 
at a number of colleges. 

Because of Nevada COBOL'S superior design, It requires about 
half the memory of competitive COBOL compliers. This major 
advantage Is just one reason many business programmers are 
switching to Nevada COBOL 

And, lots of students are using Nevada COBOL because It's the 

affordable, easy to use COBOL! Order yours now! 


Also available: COBOL Appllcatlon Packages Book 1 ..$24.95 

Nevada SORT ...$119.95 Nevada EDIT ... $119.95 


All our software requires the CP/M operating system, 32K 
RAM, one disk drive, CRT or video display and keyboard. 
Available on 8" standard single density or 5 'I• " diskettes tor 
Apple II, Osborne I, North Star, Mlcropolls Mod II, Superbraln, 
TRS-80, IBM-PC and many other microcomputers. Dealer, 
Distributor, 0 .E.M Inquires Invited. 

COD's WELCOME 

~~ EWS COMPUTING (415) 751·1522 
800 41st Avenue, 
S•n Fr•nclsco, CA 94121 

TrademaJks· CP1M. 01gi1a1 Re:iearch: TAS-80. Tandy Corp.: .-,Pple II. Apo1• Compuler Inc, OsbOrn& I. 
Osbome Compute1 COfp: ISM. 1ri1etriatrona1 8u11nes11 Macrurws. C1982 Elhs Compuhng 

Listing 6 continued: 

170 'TERMINAL EMUIATOR 
180 BF=&HFE54 

190 'TR STRING BUFFER 

200 BC=&HFE53 
210 'TR STRING LENGTH 
220 IB=l6872 'SIGN LE CHAR IN BUFFER 
230 OB•l6880 'SI GN LE CHAR OUT BUFFER 
240 POKE16888,&H55 "300 BAUD 
250 POKE16889,&HEC 
260 POKE 16890, &HOO 
270 X•USRO(O) "RS 232 INITIALIZEO 
280 CLS 
290 PRINT 11 NE EO TERMINAL EMULATOR FOR COMMUNICATIONS LINK?" 
300 INPUT"( CURSOR WILL DISAPPEAR, 'BREAK' RETURNS HERE)"; A$ 
310 IF A$•"Y" OR A$="y" THEN X•USR5(0) 
3 2 0 POKE 16890, &HFF 
330 X•USRO(O) 
340 FOR I=l TO 1000,NEXT 

350 PRINT"WAITING FOR COMM" 

360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 

X=USRl (0) 

IF CHR$(PEEK(IB) 

POKEOB ,ASC( "h") 

X=USR2(0) 

X=USRl (0) 

IF CHR$(PEEK([B) 

RANDOM 

Tl=l 

Fl(l)•I. 

T2=1 

Fl (2)•1. 

T3=1 

T4=1 

foll$='"' 

Ml$="" 

Ml=0.5 

F 1(3)=. 5 

Cl=2500 

C2=3000 

Fl(5)=3000 

CX=2500 

FX=6 . 5E4 

11 =O 

Sl=!OO 

Fl(9)=100 

Rl=l.5E6 

Fl(6) •1.5E6 

Bl=SOO 
B2= 100 
Ql=l 
Yl•l 

670 DIM QF(4) 
680 QF(l )=-0 . 5 
690 QF(2)=0.5 
700 QF(3)=0 
710 Qf"(4)=-0.2 
720 Pl$="QQll.Q 
130 PJ$="#UU. I 

111.0 

ANO 127)0"w" THEN 360 

AND 127JO"g" THEN 350 

Ill.I 01#.I U.11 11#1110- ##0#0#10 - #11,0 11011" 
1. 01 1##0111- 01101#11- IUOI#" 

140 P2$="UllllUUIUU- UUUUU#. #- UOOUOI. U- IOOUU#. U- UOUUUU. #- UUUUUU. #-" 
750 P4$=" #U#1IUl!. II-" 

760 GOSUB 910 'CLS &DISPLAY LAST QUARTER 

770 LR=Rl 
780 GOSUB 1180 'GET THIS QUARTER PARAME.TERS 
790 PRINT: PRINT: PRINT"PARAMETERS FOR ntlS QUARTER: 4

' 

800 PRINTUSING"LOT SIZE' 
810 PRINTUSING"PRODUCT R&D BUDGET' 
820 PRINTUS!NG"Mf"G R&D BUDGET ' 
830 PRINTUSING"ADVERTIS ING BUDGET' 
840 PRINTUSING"SELLING PRICEo 
850 If" LEN(M0$)>0 THEN PRI NT"MSG' 
860 INPUT"VALUES OK (Y/N)";Z$ 
870 If" Z$="Y" OR Z$ =" y" THEN 890 
880 Rl=LR' GOTO 710 
890 GOSUB 1940 ' PROCESS 
900 GOTO 760 
910 
920 'ROUTINE PUTS UP DISPLAY 
930 ' 
940 POKE 16916,0 
950 CLS 

D#UUO"; LI 
IOUIUO.U";Dl/1000 . 
UUUlll. U" ;02/1000. 
#U#U##. O"; 03/1000 . 
101111" ;C2 

";MO$ 

960 PRINT"RESULTS FOR YEAR: II; y I i" QUARTER: I I ;Q I i 
970 PRINTTAB(40); "MARKETPLACE VER l. l (S)" 
980 PRINT" PROD TECH"; 
990 PRINTTAB(l6);"Ml'G TECH"; 
1000 PRINTTAB( 26); "MKT"; 
1010 PRINTTAB(33);"0EMAND"; 
1020 PRINTTAB(45); "SOLD" ; 
10 JO PRINTTAB( 52); "COST"; 
1040 PR1NTTAB(S8);"PR1CE" 

1050 PRINT USING Pl$ ;Tl , T3, T2, T4,Ml, B2,Sl ,Cl,C2 

1060 PR! NTUSINGP3$; Fl (1) , f" I (3), B4, f" l ( 9), F 1 ( 5) 

l070 PRlNT 11 INVENTORY" · 

1080 PRINTTAB( IO) ;"RE~ EARN"; 

1090 PR I NTTAB( 20); "PROD R&D"; 

1100 PRINTTA8(3l);"Ml'G R&D"; 

1110 PRINTTAB(42); "ADVERT"; 

11 20 PRINTTAB(50); "FIXED COST" 

11 JO PRINTUS INGP 2$; I 1, Rl/ 1000, DI/ 1000, D2/ 1000, D3/1000. FX/1000 

1140 PRINTUSINGP4$; F 1 ( 6) / 1000 

1150 PRINT 

1160 POKE 16916,7 

11 70 RETURN 

1180 

1190 'ROUTINE UPDATES PARAMETERS FOR NEXT QUARTER RUN 

1200 ' 

1210 IF LEN(M!$)>0 THENPR!NT,PRINT"MSGo ";Ml$ 

1220 MI$="" 

12 30 If" Rl>FX THEN 1280 

1240 CLS :PRINT: PRINT"YOU LOST ! ! ! ! ! ! ! ! ! ! ! ! " 

Listing 6 continued on page 164 
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JUST CLIPS ON . 
NO MOUNTING OR 
HARDWARE REQUIRED 

COLOR MATCHED TO 
APPLE IL 

!@LISTED I 

For Cooling 
As soon as you move to 64K RAM or 
80 columns you need SYSTEM SAVER. 

Today's advanced peripheral cards 
generate more heat. In addition, the cards 
block any natural air flow through the Apple 
II creating higti temperature conditions that 
substantially reduce the life of the cards and 
the computer itself. 

SYSTEM SAVER provides correct 
cooling . An efficient, quiet fan draws fresh 
air across the mother board, over the power 
supply and out the side ventilation slots. 

For Line Surge 
Suppression _j_ 
The SYSTEM SAVER provides essential 
protection to hardware and data from 130 

voltsdangerous, power surges and spikes. RMS 
By connecting the Apple II power 

input through the SYSTEM SAVER, power 
is controlled in two ways : 1) Dangerous T 
voltage spikes are clipped off at a safe 130 
volt RMS level. 2) High frequency noise is 
smoothed out before reaching the Apple II. 

SYSTEM SAVER ___] I 
APPLE II ------' 

For Operating 
Efficiency 
SYSTEM SA VER contains two switched 
power outlets. As shown in the diagram, 
the SYSTEM SAVER efficiently organizes 
your system so that one convenient, front 
mounted power switch controls SYSTEM 
SAVER, Apple II, monitor and printer. The 
heavy duty switch has a pilot light to alert 
when system is on. You 'll never use the 
Apple power switch again! 

POWER 

$8995 at your local dealer or When ordering by mail include payment of 
order direct by phone or mail from: $89.95 plus $2.50 for handling. New York Circle 216 on inquiry card. 

State residents add 6V4% sales tax.Kensington Microware Ltd. By phone payment can be charged to300 East 54 Street, Suite 3L 
VISA or MASTERCARD . WA KENSINGTONNew York, NY 10022 

(212) 486-2802 Dealer inquiries invited. I~ MICROWARE 



Listing 6 continued : 

1250 lNPUT"NEED TERMlNAL EMULATOR" ;A$ 
1260 IF A$="Y" OR A$="y" THEN POKEl6890,0:X=USRO(O):X=USR5(0) 
1270 STOP 
1280 Rl =RI - FX 
1290 IF Fl (6)>FX 11lEN 1340 
1300 CLS:PRINT:PRlNT"OPPONENT · LS BROKE. YOU WIN ! ! ! ! !" 
131 a E\IPU r"NEF.rl rEHMTNAL F.MULATO~";AS 

1120 IF AS="Y" OR A$="y" THEN POKE 16890.0:X=USR(O):X=USR5(0l 
l 330 STOP 

1340 PRINT:PRINT"INPUT VALUES FOR QUARTER 11 
; 

IJ50 IF Ql+I>4 THENPRINTl:ELSE PRINTQl+I 
I 360 IF Tl>TI THEN GOSUB I 580 'UPGRADE PROO TECH 
I 370 IF T4>T2 THEN GOSUB I 760 'UPGRADE MFG TECH 
I 380 PRINT 

:i~~ :~~~~~~~~~~~11i~!11·~'.~~1~i-1 . 
1410 lNPUT"LOT SIZE II; Ll 

1420 IF Rl-Ll*Cl <O THEN PRINT"YOU CAN'T AFFORD IT":Ll=-O:GOTO 14 10 

1430 Rl=-Rl-Ll*Cl 

1440 PR!NTUSING"RETAINED EARNINGS: 1111000.U ";Rl/I DDO . 
14 50 INPUT" PRODUCT R&D BUDGET (IN $000)"; D1: 01 =DI* IOOD 
1460 IF Rl-Dl<D THEN PRINT"YOU CAN'T AFFORD IT":Dl=O:GOTO 145D 
1470 Rl=Rl-01 
1480 INPUT" MANFAC TURING R& D BUDGET (IN $ODO)"; D2: D2=D2* I ODO 
1490 IF Rl-02<0 THEN PR l NT1'YOU CAN'T AFFORD IT 11 :02 3 0:GOTO 1480 
1500 RI =RI -02 
151D INPUT"ADVERT!SING BUDGET (IN $000)";D3:D3=D3*10DO 
1520 IF Rl-D3(0 THEN PRINT"YOU CAN'T AFFORD IT":D3=0:GOTO 1510 
1530 Rl=Rl-D3 
l 54D INPOT"SELLING PRICE" ;C2 
1550 MO$="" 
l 56D INPUT"MSG TO OPPONENT"; MC$ 
15 70 RETURN 
1580 
I 590 'ROUTINE UPGRADES PRODUCT TECHNOLOGY 
1600 

1610 PRINT 

1620 PRINT"PRODUCT TECHNOLOGY POINTS AVAii.ABLE ";T)-TI 
1630 INPUT"POINTS 10 OPGRADE";PT 
1640 IF PT> (Tl -TI) THEN 1620 
165 D IF PT=Q THEN RETURN 
1660 IF PT>O. 5 THEN I 720 
1670 IF PT>0.2 THEN I 700 
1680 IF Rl-3E5(0 TllEN PRINT"YOO CAN'T AFFORD IT":GOTO 1610 
1690 Rl=Rl-3E5:Cl•Cl ·k(Q .5*PT+I. ):Tl=Tl+PT:GOTO 1740 

I 700 IF Rl-8E5<0 THEN PRINT"YOU CAN'T AFFORD IT":GOTO 1610 

1710 Rl=Rl-8E5:C l•Cl*(0.5*PT+l.):Tl =Tl +P T:GOTO 1740 

I 720 IF RI - I. 5E6(0 THENPRlNT"YOU CAN 1 T AFFORD IT": GOTO 1610 
1730 R l=Rl-1. 5E6 :Cl=Cl *(PT*O. 5+1): Tl•Tl+PT 
1740 Rl=Rl+Il*C2* . l:Il=O:PRINT"INVENTORY SOLD FOR 10% OF MARKET VALUE" 
I 7 50 RETURN 

I 760 

1770 'ROUTINE UPGRADES MFG PROCESS 
I 780 
1790 PRINT 

1800 PR INT"MANUFACTURING POINTS AVAlLABLE "; T4-T2 

1810 INPL'T"POINTS ro UPGRADE";PT 

1820 IF PT)(T4-T2) THEN 1800 
1830 IF PT==O Tl/EN REfURN 
1840 IF PT>O. 5 THEN 1900 

1850 IF PT) O. 2 THEN 1880 

1860 lF Rl-2 . 5E5(0 TllENPRINT "YOU CAN'T AFFORD IT":GOT01790 
1870 Rl•Rl-2. 5E5:Cl=Cl-Cl*PT:T2 =T2+PT:GOTO 192D 

1880 [F Ri-6E5(0 THENPRINT"YOU CAN'T AFFORD IT" : GOTO 1790 

1890 Rl=Rl-6E5:Cl=Cl-Cl*(PT):T2=T2+PT:GOTO 1920 

1900 £F Rl - IE6 <0 TllENPRINT"YOU CAN'T AFFORD IT":GOTO 1790 
1910 RI =R l-1 £6: Cl=Cl-CI ·;•PT: T2==T2+PT 

1920 PRJNTUSING"NE\./ .'IFG COST: l,IQQ/IO " ;CI 

I9J 0 RETURN 
19~0 

1950 'ROUT I NI~ C!WC!IES f HE NUMBERS AND l!Jll)ATES THE QUAHH;I{ 
1960 
1970 Ql=Q l + l : IF Q l )4 THEN Ql == l:Yl=Yl .. l 
1980 
1990 'DID TECHNOLOGY lNCRtASE 

2000 

2010 IF !NT(Dl/I E5)(1 THEN 2050 

2020 FOR I=O 10 DI STEP I E5 

203D IF RND(Q)).75 THEN Tl•Tl+. l 

2D4D NEXT 

205D I F I NT(U2 /I ES)< I THE N 2090 

2060 FOR l=I TO U2 STEP I E5 

2070 IF RND(O)> . 75 THEN T4•T4+. I 

2080 NEXT 

2D90 IF INT(DJ/IE5)<1 THEN 2140 

21DO FOR l=l TO 03 STEP IE5 

2110 IF RND(O)>. 75 THEN Ml=Ml+.05 

2 120 NEXT 

2130 IF MDl.0 THEN Ml = l.D 

2140 ' NOW WArT FOR MASTER 
21 5D 'PREPARE OUTBOUND MESSAGE 
2160 X$="" 

2170 X$=STR$(TI)+" "+STR$(T2)+" · "+STR$(MI)+" "+STR$(CI) 

218D X$=X$+" "+STK$(C2)+" " +STR$(RI)+" "+STR$( 11)+" " 

2190 X$ • X$+STR$(LI)+" " +STR$(SI)+" "+CHR$(13) 

2200 X=USR I (0) 

221D IF CHR$(PEEK( IB) AND 127 )O"a" THEN 220D 

2220 POKE OB ,ASC( "b") 

2230 X=USR2(0) 

2240 X•USRI ( 0) 

2250 I F CHR$(PEEK( IB) AND 12/)0"s" THEN 2200 

2260 J=LEN( XS) 

2270 POKE BC,J 

2280 FOR I = I TO J 

229D POKEBF+l-l,ASC(Ml0$(X$,l,I)) 

23DO NEXT 

2310 X=USR4(0) 

2320 X=USRI (0) 
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2330 IF CHR$(PEEK(IB) AND 12/)0" c" THEN 2320 
2340 POKEOB,ASC("d") 
2350 X• USR2(0) 
2360 X• USR 3 ( 0 ) 
2370 J=PEEK(BC) 
2380 X$="" 
2390 FOR !•I TO J-1 
2400 X$ =X$ +CHR$ (PEEK (BF+ 1-1)) 
2410 NEXT 
2420 GOSUB2690 
2430 Fl (I )=X 
244D GOSUB2690 
245D Fl (5)=X 
2460 GOSUB 2690 
2470 Fl(6)•X 
2480 GOSUB2690 
2490 Fl (l )=X 
2500 GOSUB2690 
2510 Cl • X 
2520 GOSUB 2690 
2530 Rl=X 
2540 GOSUB 269D 
2550 l l =X 
2560 GOSUB 2690 
2570 Bl=X 
2580 GOSUB 2690 
2590 B2=X 
2600 GOSUB 2690 
2610 Sl=X 

2620 GOSUB2690 

2630 B4•X 

2640 GOSUB 2690 

265D Fl(9)=X 

266D GOSUB 2690 

26 70 FX•X 

2680 GOTO 27 50 

2690 K = l NSTR ( I , X$ , " ") 

270D IF K=I THEN X$•R IGHT$( XS, .l-2) J =J -l:GO'IO 2~9D 


2710 X• VAL(M I U$(X$, l ,K-I )) 

2720 J=J-K 

2 71U X$=RIGHT$ ( X$, J-1 ) 

2740 RETURN 

2750 X=US•l(O) 

2760 IF CHRS(PEEK( r•l AND 127 )="n" THEN 2810 

2770 POKEOB,ASC("s") 
2780 X=USR2(0) 
2790 X•USRJ(D) 
280D Ml$="" 
2810 J=PEEK(BC) 
2820 FOR I=I TO J-1 
28]0 Ml$•Ml$+CHR$(PEEK(BF+l - I )) 
2840 NEXT 
2850 IF LEN(M0$)=0 THEN POKEOB ,ASC("n") :X=USR2(0): RECUR' 
2860 POKEOB,ASC("m") 
2870 X=USR2(0) 
2880 X=USRl (0) 
289D IF CHR$(PEEK( IB) AND 127 )O"s" THEN 2860 

2900 >l0$=M0$+CHR$ ( I 3) 

2910 J=LEN(MO$) 

2920 FOR l • I TO J 

293D POKEBF+l-l ,ASC(Ml0$(MO$,!, l)) 

2940 NEXT 

2950 POKEBC ,J 

296D X= USR4(0) 

2 9 7 D RETURN 


Listing 7: Pseudocode for the executive section of tl1e 
Marketplace game. The line numbers in parentheses perform the 
stated function ; the first set is for the Task Manager program 
and the second is for the Slave program. 

Load machine- language code (40) (60) 

Defi ne machine-language code e ntry points (90-260) (90-260) 

Initialize RS232C port (270) (270) 

If terminal emulator required then call EMULATOR (290-310) (290-310) 

Establish communications link (320-440) (320-410) 

In itialize program variables (450-810) (420-750) 

Do Forever : (820-960) (760-900) 


Call DISPLAY last quarte r (820) (760) 
Do until next quarte r values O K: (830-910) (770-880) 


Save current value of retained earnings 

Call GETVALUES (840) (780) 

Feedback input for revie w 

If values not OK then restore retained earnings 


Endloop 

Call PRO CESS (950) (890) 


Endloop 
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Parameter 

Product Technology 
used 
available 
competitor's 

Manufacturing Technology 
used 
available 

Market Reputation 
your company 
competitor 

Unit Demand 
your company 
competitor 

Units Sold 
your company 
competitor 

Unit Price 
your company 
competitor 

Retained Earnings 
your company 
competitor 

Variable Costs 
Fixed Costs 
Inventory 
Product R&D 
Manufacturing R&D 
Advertising 
Base Demand 
Seasonal Demand 
Inflation 
CBR Task Manager 
CBR Slave 

Task Manager Slave 
Variable Variable 

T1 T1 
T3 T3 

F1(1) F1(1) 

T2 T2 
T4 T4 

M1 M1 

F1(3) F1(3) 


B2 B2 
B4 B4 

S1 S1 
F1(9) F1(9) 

C2 C2 
F1(5) F1(5) 

R1 R1 
F1(6) F1(6) 

C1 C1 
FX FX 

11 11 
01 01 
D2 02 
D3 03 
B1 
B3 
NF 
CB 
cc 

Table 3: Definitions of variables used in the Task Manager and Slave programs. 

Listing 8: The GETVALUES subroutine used by both the Task Manager and Slave pro­
grams. The numbers in parentheses refer to the line numbers in the respective programs; 
the Task Manager program is first and the Slave program is second. 

Display any message from opponent (1270) (1210) 
If game lost: (1290-1330) (1230-1270) 


Display message 

If terminal emulator required then call EMULATOR 

Stop 


Endif 

Reduce Retained Earnings 

If game won: (1350-1390) (1290-1330) 


Display message 

If terminal emulator required then call EMULATOR 

Stop 


End if 

If Product Technology Available > Product Technology Used then call Product Upgrade 


(1420) (1360) 

If Manufacturing Technology Available > Manufacturing Technology Used then call 


Manufacturing Upgrade (1430) (1370) 

Compute and display maximum lot size (1450-1460) (1390-1400) 

Prompt for and error check the following: (1470-1620) (1410-1560) 


Lot Size 

Product R&D budget 

Manufacturing R&D budget 

Advertising budget 

Selling Price 

Message to opponent 
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so I will explain how the programs 
function and flow in pseudocode 
terms and leave you to work through 
the BASIC listings of the programs. 
The BASIC listing for the Task 
Manager program is shown in listing 
5, and the Slave program is shown in 
listing 6. Table 3 lists the important 
variables and their BASIC names for 
each program. 

Listing 7 is the pseudocode of the 
executive section for both the Task 
Manager and the Slave programs. 
Both programs set the RS-232C port 
to 300 bps, no parity, one stop bit, 
and an 8-bit word. (For other set­
tings, refer to the TRS-80 Model III 
Operation and BASIC Language 
Reference Manual, pages 41-48.) 

The "establish communications" 
step requires some explanation. In 
general, the Task Manager (lines 
320-440) does not know if the Slave 
program is on-line when it tries to in­
itiate communications, so the Task 
Manager simply sends a control char­
acter, pauses, listens, and repeats the 
process. It keeps this up until it re­
ceives a recognizable test character. 
This requires that the RS-232C port 
be initialized to the "no wait" condi­
tion-when the receive routine is in­
voked, it returns immediately, 
whether or not a character has been 
received. The Slave program (lines 
320-410), on the other hand, in­
itializes its RS-232C port to the "wait" 
condition. The Slave simply has to 
listen for the test character and send 
an acknowledgment when it receives 
a character it understands. After the 
communications link is established, 
the Task Manager resets its port to 
the "wait" condition for the re­
mainder of the program. (The ter­
minal emulator must have a "no 
wait" condition established before it 
is called.) 

The executive section uses three 
subroutines. The DISPLAY subrou­
tine uses simple print statements. The 
Task Manager DISPLAY subroutine 
is found in lines 970-1230; the Slave's 
is in lines 910-1170. 

The GETVALUES subroutine 
(pseudocode shown in listing 8) is the 
same for the Task Manager and the 
Slave. The two points to consider 







For $9~95you canhavea 

full poweredpersonalcomputer. 


Most people know by now that the 
ZX81 from Sinclair Research is the 
lowest priced personal computer in 
the world. 

But serious program­
mers are lool~mg for m,ore 
than a low pnce. They re 
looking for true computer 
power. And that's where 
the ZX81 surprises a lot 
of people. 

Just look at the key­
board and you'll get 
some idea of the 
ZX81 's power. It 
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The ZX81 is also very convenient to 
use. It hooks up to any television set to 
produce a clear 32-column by 24-line 
display. And you can use a regular cas­
- ·- __...: sette recorder to store and 
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recall programs by name. 
What you get. When 
you order your ZX81, you 
get eve1ything ~ou need to 
start programmmg. 

It comes with connectors 
for your TV and cassette 

recorder, an AC adaptor, and 
a free programming guide and 

operating manual that com-
has more than 60 Sinclair programs areavailable pletely documents the capabil-
BASIC commands, 

20 graphic symbols, and complete 

mathematical functions. And there's 

even more power that you can't see. 

A breakthrough in personal 

computers. The ZX81 offers features 

found only on computers costing two 

or three times as much. 


Just look at what you get: 
• Continuous display, including mov­

ing graphics 
• 	 Multi-dimensional string and nu­

merical arrays 
• 	 Mathematical and scienti­

fie functions accurate 
to 8 decimal places 

• 	 Unique one-touch 
P.ntry of key words 
like PRINT, RUN 
and LIST 

• 	 Automatic syntax er­

ities of the ZX81. 
Options and add-ons. Like any 
full-powered computer, the ZX81 can 
be expanded and upgraded. 

Its lK memory can be expanded 
to over 16K just by plugging the 
Sinclair Memory Module onto 
the back of the unit. The cost 
is only $49.95. 

Sinclair has also published 
pre-recorded programs on cas­
settes for your ZX81. We're con- Free guide to progr.unming information, please 
stantly coming out with new pro­
grams, so we'll send you our latest 
software catalog when you order 

your computer. 

0 
How did we do it? The 

. 0 ogggg_ggg question most often asked 
g"6.~'6'6~000 about the ZX81 is, "How 
o 0 can so much computer 

power cost so little money?" 
ror detection and easy 16K Memory Module The answer is that Sinclair 
editing 

• 	 Randomize function useful for both 
games and serious applications 

• 	 Built-in interface for ZX Printer 
• 	 lK of memory expandable to 16K 
• 	 A comprehensive programming 

guide and operating manual 

Research simply took a different 
approach. Our only goal was to make 
programming power as affordable as 
possible. So we developed a radical 
new design that cuts costs dramati­
cally without cutting computer power. 
For example, our uni~ue Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. It is now the fastest-selling per­
sonal con1puter in the world. And we 

stand behind our product. If anything 
goes wrong in the first 9 0 days, we'll 
repair or replace your unit free of 

charge. Even after that, you can take 
advantage of our national service-by­
mail facilities for a minimum fee. 
Order now and try it out for 10 
days. Simply send the coupon along 
with a check or money order. For 
faster delive1y, call our toll-free num­
ber and use your MasterCard or VISA. 

You have 10 days to try out the 
ZX81. If it isn't all we say it is, just 
send it back and we'll refund your 
money. 

Why wait any longer? With the Sin­
clair ZX81, you can finall y afford to 
have the computer power you've al­
ways wanted. 
Call toll free 800-543-3000. Ask 

for operator #509. In Ohio call: 
800-582-1364; in Canada 

call: 513-729-4300. Ask 
foroperator #509. 
Phones open 24 hours 

a day, 7 days a week. 
Have your MasterCard 

or VISA ready. 
These numbers are for 

orders only. If you just want 

write: Sinclair Research Ltd., 
2 Sinclair Plaza, Nashua, NH 03061. 

To order call toll free: 800-543-3000. 
l;;AOOCBOYO-;;- --------,I " M ..\IL Te: Sincl;iir Resea rch Ud.. II 
t----~ One Sinclair Plaza. Na shua. NH n:!lllil. I 

PRICE' QTY. A\·IOL:NT 

ZXSl $99.95 

HiK Memory 
Module 

$49.9;) 

IShipping and 
Handling 

$4.95 $4.9fi 

I*U.S. dollars TeTAL 

I 

....,",.,..."-""-. --------------' 

I Address 


~·---- Stak ___z:__~ 

SincJ;iir tcclmolo~y is alsoa1·ailahlc in TimcxlSinda ir 
co mputers under a licen se from Sincla ir Research I.tel. 
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BEHIND EVERY 

GOOD SINCLAIR 


RS232' Printer Interface 139.95 Memopak printer interfaces provide lower ca.se 
lllgh Rl><liulloo Graf'hlC5 144.91 character capabilities. The RS232 Interface isLiiJ~LEJU I~(;~ also compatible with modems.Sh lp~ lng :md hlmllmg 4.95

CORPORATION 
* AJl prices quoted in U.S. dolla1s Tax •• New products coming soon Memotech will 

•• Colorado residents pl ease add sa les ta..x soon be introducing four new Sinclair7550 West Yale Avenue TotaJD Check D MasterCard D Visa compatible products: a high quality, directDenver, Colorado 80227 Account No. ___________ Exp. _____ 
1 connection keyboard, a digitizing tablet, a I6K(303) 986-1516 

EPROM and a disk drive. Watch for our futureTWX 910-320-2917 '------- - -----------­~ Name advertisements. 

If you own a Timex-Sinclair 1000 or 
ZX81 computer, you should have a 
Memopak behind it. From increased 
memory to high resolution graphics, 
Memotech has a Memopak to boost your 
system's capabilities. Every Memopak 
peripheral comes in a black anodised 
aluminum case and is designed to fit 
together in "piggy back" fashion to enable 
you to continue to add on and still keep an 
integrated system look. 

Order at no risk 
All Memotech products carry our 10 

day money back guarantee. If you're not 
completely satisfied, return it in ten days 
and we will give you a full refund. 
And every Memotech product comes with a 
six month warranty. Should anything be 
defective with your Memopak, return it to 
us and we will repair or replace it free of 
charge. Dealer inquiries welcome. To order 
any Memotech product call our toll -free 
number 800/662-0949 or use the order 
coupon. 

IS AMEMOPAK 


,--- --- -- ---- ---- ----- ----- - - -, 
1 Mail to: Memotech Corporation, 7550 West Yale Ave., Denver. CO 80227 1 

: Code: BY 10 'Price ' ty lbtal : 

I &\K RAM Sl79 91 I 
I l2K RAii lt9.95 

16K RAii 19 91 

Uuiroolcs ParlJlel P1\n t~ r lrllf1face 104 .'Jj 

Memopak 64K RAM The 64K R.\M extends the 
memory of your Sinclair by S6K to a full 64K. It 
is directly addressable, user transparent, is 
neither switched nor paged and accepts such 
basic command as IO DIM A(9000). The 
Memopak 64K turns your Sinclair into a 
powerful computer suitable for business, 
recreational and educational use. No additional 
power supply is required. 

Memopak 32K RAM The 32K RAM Memopak 
offers your Sinclair a full 32K of directly 
addressable RAM. Like the 64K Memopak, it is 
neither switched nor paged and enables you to 
execute sophisticated programs and store large 
data bases. It is also full y compatible with 
Sinclair's or Memotech's 16K RAM to give you a 
full 48K of RAM. 
Memopak !6K RAM The Memopak 16K RAM 
provides an economical way to increase the 
capabilities of your Sinclair. And at the same 
time, it enables you to continue to add on other 
features with its "piggv back" connectors. It is 
compatible with the Sinclair 16Kor a second 
Memopak 16K or Memopak 32K to give 32K or 
48K of RAM respectively. 
Memopak High Resolution Graphics The 
Memopak HRG contains a 2K EPROM monitor 
and is full yprogrammable for high resolution 
graphics. The HRG provides for up to 192 by 248 
pixel resolution. 

Memopak Printer Interface The memotech 
centronics parallel or RS232 printer interface 
paks enable your Sinclair to use a wide range of 
compatible printers (major manufacturers' 
printers available through Memotech at 
significant savings) . The resident software in the 
units gives the ASCll set of characters. Both 
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Listing 9: Ps{?udocode for Task Manager's PROCESS subroutine. This subroutine 
manages all data and performs number-crunching for both Task Manager and Slave. 
Numbers in parentheses refer to the Task Manager program only. 

Update Quarter and Year counters (2030) 

For each 100,000 increment of Product R&D budget: (2070-2100) 


If random number > 0.75 then increase Product Technology Available by 0.1 

Endloop 

For each 100,000 increment of Manufacturing R&D budget: (2110-2140) 


If random number > 0. 75 then increase Manufacturing Technology Available by 0.1 
End loop 
For each 100,000 increment of Advertising budget: (2150-2180) 

If random number > 0.75 then increase Market by 0.05 
Endloop 
If Market > 1.0 then set Market = 1.0 (2190) 
Wait for Slave program to reach this point (2200-2240) 
Request parameter message from Slave (2250-2260) 
Call RECEIVE (2270) 
Unload RECEIVE buffer to BASIC string (2280-2320) 
Parse and convert string to required program variables (2330-2390) 
Compute the following for both programs: (2430-2530) 

Total Demand 

Inflation 

Unit Demand 

Units Sold 

Inventory 

Retained Earnings 


Convert Slave program variable to strings and load XMIT buffer (2570-2660) 

Tell Slave message is ready and call XMIT when requested (2670-2720) 

If any outbound messages to opponent: (2730-2850) 


Load XMIT buffer 
Tell Slave message is ready 
Call XMIT when requested 

Endif 
If any inbound messages: (2860-3000) 

Request Slave to send 
Call RECEIVE 
Unload RECEIVE buffer to message string 

Endif 

here are that each program has suffi­
cient information to determine when 
either player wins or loses and that 
the retained earnings are reduced 
each time an item is bought. The re­
quirement to reduce retained earnings 
as i terns are purchased dictates most 
of the flow of this subroutine. In ad­
dition, each value is checked to en­
sure that sufficient funds are available 
before any action is taken. The two 
subroutines PROD UPGRADE and 
MFG UPGRADE handle the adjust­
ment of the product and manufactur­
ing upgrades and reduction of re­
tained earnings. After all values have 
been input they are fed back to the 
player for final approval. If any value 
is rejected, you must reenter all of the 
others. This may seem burdensome, 
but during play it lets you reevaluate 
your strategy. 

The PROCESS subroutine is the 
most interesting portion of the pro­
gram. Initially, I envisioned both pro­
grams doing their own computations, 
which would simplify both the traffic 
between the computers and the pro­
gramming. Unfortunately, that 
wasn't possible because each com­
puter would have had to use the 
BASIC random-number generator in­
itialized to a different starting point 
and would have drawn different ran­
dom numbers. Environmental factors 
such as inflation and demand would 
also have been different for each pro­
gram. So I decided to have one pro­
gram do all of the environmental 
computations and share the informa­
tion. The only thing left to do was to 
figure out how to accomplish that. 
The general solution to the problem 
follows. 

1. 	compute specific parameters for 
each computer 

2. 	 have the Slave program report its 
updated values to the Task 
Manager 

3. 	 have the Task Manager compute 
the environmental parameters 

4. 	 give the Slave the new values 

Although the PROCESS subrou­
tine pseudocode for the Task 
Manager is different from that for the 
Slave, the key to Marketplace is the 
interaction of these two routines . The 
following discussion presents the 
Task Manager's point of view (see 
listing 9). (To understand the com­
plementary processes, refer to the 
Slave pseudocode in listing 10 any 
time an action by the Slave program 
is mentioned.) After the quarter and 
year counters have been updated, the 
payoffs for all the R&D and advertis­
ing budgets are determined. These 
values are computed locally by each 
computer. At this point, the pro­
grams must be synchronized to ac­
complish the data transfer. The Task 
Manager sends a test character and 
waits for an acknowledgment. If the 
proper test character is received, the 
Task Manager tells the Slave to begin 
transmission and calls the machine­
language receive routine. Then the 
Task Manager converts the received­
char ac te r string to numeric 
parameters and computes the remain­
ing values. The outbound data string 
is prepared and the Slave is informed 
that a data message is ready. When 
the Slave requests the message, the 
machine-language transmit routine is 
called and the message is sent. The 
text dialogue between the players is 
handled in a similar manner. 

Closing Notes 
I have focused on the first genera­

tion of Marketplace. Many readers 
will recognize that the programs 
described here have overlooked a 
plethora of possible interactions. For 
example, production capacity is 
unlimited, the product demand is in­
elastic, technologies once gained 
through R&D have an unlimited shelf 
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$1790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
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No other business computer available today offers 
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and one disk drive is only $1195. If you want to 
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Listing 10: Pseudocode f or Slave's PROCESS subroutine. This subroutine transm its and 
receives messages. Numbers in parentheses refe r to the Slave program only. 

Update Quarter and Year counters (1970) 

For each 100,000 increment of Product R&D budget (2010-2040) 


If random number > 0. 75 then increase Product Technology Available by 0.1 
Endloop 
For each 100,000 increment of Manufacturing R&D budget (2050-2080) 

If random number > 0.75 then increase Manufactu ring Technology Available by 0.1 
Endloop 
For each 100,000 increment of Advertising budget (2090-2120) 

If random number > 0. 75 then increase Market by 0.05 
Endloop 
If Market > 1.0 then set Market = 1.0 (2130) 
Convert program parameters lo strings and prepare XMIT string (2160 -2190) 
Wait for Task Manager lo reach this point (2200-2250) 
Load XMIT buffer from XMIT siring (2260-2300) 
Call XMIT when reque sted (2310) 
Wait !or Task Manager lo say message is ready (2320-2330) 
Tell Task Manager lo send (2340-2350) 
Call REC EIVE (2360) 
Unload REC EIVE buffe r to BASIC string (2370-2410) 
Parse and convert string to required program variables (2420-2680) 
If any inbound messages (2750-2840) 

Request Task manager lo send 

Call RECEIVE 

Unload RECEIVE buffer lo message string 


Endif 
If any outbound message (2850-2970) 


Tell Task Manager message available 

Load XMIT buffer 

Call XMIT when requested 


Endif 

life, and fixed costs are really ar­
bitrary. My intent was to explore 
techniques for a two-machine 
dialogue and to create a game that re­
quired its players to use the best com­
puters available-their own mental 
faculties. Marketplace in its current 
form requires a great deal of thought 
and planning on the part of its players 
to balance the parameters. It is very 
easy in this game to get behind the 
curve and be destroyed by the com­
petition. 

Success at Marketplace depends on 
how well you ride the "curve" of ris­
ing prices by improving your pro­
duct's level of technology, maintain­
ing your market reputation, and 
keeping your retained earnings high. 

• 
The author has offered to make 

copies of his programs available to 
BYTE readers. Send a blank disk and a 
check or money order for $15 to 

Robert Dickinson 
POB 3004 
Thousand Oaks, CA 91362 
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Why pay hundreds more for 

a four (as in QUAD) function IBM PC board? 


This may be the only board you need to 
exp,rnd your IBM personal computer. Stan­
dard with three functions: memory up to 
256K, clock/calendar with battery back-up, 
and asynchronous serial (RS232C) port, 
(COMI or COM2l. On the same board a 
parallel printer port can be added for an extra 
$50. All the options you may ever need if you 
have the color graphics adapter. If you have 
the monochrome/printer adapter. you can 
save the $50, unless you plan to run two 
parallel interface printers. Or you may add 
this option later if needed. 

No corner cutt ing here 
You may think that since this board costs so 
much less there has to be a catch. The catch is 
you have to put the board in yourself, and set 
a switch to tell your computer the board is 
there. It's all done in less than ten minutes. 
Our clear instructions with illustrations make 
it a sn,1p The board is a four layer design with 
rows of nine memory chips for full parity 
checking. Each board is solder masked. silk 
screened. and has gold plated contacts. The 
memory chip loca l ions are all socketed . All 
components are premium grade, meet IBM 
performance specifications, and are burned 
in and tested prior to shipment . The highly 
rated design is well proven with several 
thousand boards in the field providing reliable 
service . 

How much memory? 
We offer the board with 64K. l 28K, l 92K, or 
256K of memory. Buy only the memory you 
need or your budget allows. Quite frankly we 
don't think you can put your own untested 
chips on as cheaply, and ours are pr ime Ill 

chips. burned in. tested, and warrantied for 
one year . We have found the l92K board to 
be the most popular because coupled with the 
64K in your computer this gives you a full 
256K of memory. The board can hold up to 
256K (a total of 320K with the 64K in the 
PC). 

Clock /calendar & clip-on battery 
That round thing in the picture is a lithium 
battery. It may last as long as five years since 
it is only needed when the computer is turned 
o ff . Note the holder it is in. The under $4.00 
battery just slips out and a new one slips in. 

No soldering required as with some other 
clock boards. The clock/calendar sets the t ime 
and date when your computer is turned on . 
This is done with a program which we send 
you on a diskette. The clock on the board is 
set using the IBM DOS commands TIME and 
DATE. 

The offer you shouldn't refuse 
Our spreadsheet offer ing. SUPERCALC, is 
the best one we have seen for the PC It has 
all the features of the popular VISICALC 
program. with some extra features that make 
it much more useful and conven ient. SUPER­
CALC w ill address up to 512K of memory 
and if you order it with your boa rd we will sell 
it to you for the unheard of price of $176. 
This offer is only available at th e time you 
order your board. 

When you buy from us? 
Service and support are the keys when you 
buy any product. How many mail order 
companies take the trouble to write their 
own installation instructions? How many 
include schematics with their boards? How 
many offer a diagnostic program for just $10 
that let's you check out your board so you 
don't send it for service until you know there 
really is a problem? Who else charges no 
extra for credit cards, COD fees, or shipping 
charges? Ho w many will face our acid test? 

The acid test 
Qubie Distributing gives you our 30 day 
satisfaction guarantee on all board purchases. 
If you are not completely satisfied we will 
return the entire cost of your purchase as 
well as pay the postage to return it. If you can 

get one of our competitors to give you the 
same guarantPe, buy any other board you 
think compares and return the one you don't 
like . We're not worried because we know 
which one you ' ll keep. On top of this we give 
you a one year parts and labor warranty. and 
a one year extended warranty for $50 . War­
ranty repairs are done in 48 hours or we will 
send you a new board. 
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Ringquest 

Gordon Mills 


6 Denehill 

Bradford, West Yorkshire 


809 6AT England 


Photo 1: The screen display for Ringquest. The map of 
the mines is drawn as you travel through the passages and 
caves. 

The main object of most adventure games is to fight 
monsters and grab all the treasure you can carry. Ring­
quest, inspired by Tolkien, encourages a different point 
of view. You have the opportunity to offer friendship to a 
monster and pursue your quest by less violent means. Of 
course, for more hardened players the game also offers 
the traditional modus operandi for dealing with 
monsters: using swords and spells. 

I had been interested in creating a fantasy game since 
1979, when I acquired an BK-byte Commodore PET. 
Having read about adventure games in magazines, I 

wondered if I could pack one into a computer that had 
only 7K bytes of program storage. Eventually I managed 
to do just that, using a game I had come across as my 
model. (See "The Origin of Ringquest" for details of the 
game's evolution.) Later, I modified the game to run on 
my new Apple II with 48K bytes of RAM (random-access 
read/write memory). A description of the resulting ver­
sion of Ringquest follows. 

Playing the Game 
The object of the game is, as you might expect, to find 

the ring and remove it from the mine. When you set out 
on each new quest, the only thing you can be certain of is 
that you will be exploring a set of caves and passages 
completely different from any you have met before. First, 
you'll descend into the center area of the mines. Your 
moves will be displayed on a map that shows passages 
and caves (see photo 1). When you enter a cave for the 
first time, you will usually see both a monster and 
treasure-unless you fall into one of the underground 
streams, that is, in which case you will be carried off to 
somewhere else in the mines (fortunately, only S percent 
of the caves contain these streams). Initially, more than 
half of the monsters you see will be Red Ores, whose 
fighting ability is inferior to yours when you start. As 
you acquire weapons, your chances of meeting stronger 
monsters will increase. 

'Treasure" also includes weapons. These are always 
acquired in the same order and always improve your 
fighting ability . But if you greedily set about taking all 
the gold bars you can, your fighting ability will be re­



duced in proportion to the amount of gold you have ac­
quired. In any case, the number of gold bars you can 
carry is limited. 

All the main game operations are decided by random 
functions: selection of passages and caves, monster types 
and treasure, the monsters' reactions to friendly over­
tures, and the combat. Nevertheless, the field for 
decision making is wide. For example, you can retreat 
from any cave after entering it, decide whether to attack 
the monster or try for friendship, retire from a fight if 
hurt, and decide to fire an explosive charge. The latter 
not only unblocks rockfalls but sends such great re­
verberations through the cave system that many of the 
monsters move to different caves. Of course, violent 
behavior is discouraged, so after you fire a charge your 
charm rating and injury resistance will be lower. 

If you are carrying at least one bar of gold when you 
enter a cave that contains no treasure or fewer than five 
bars of gold, and you try for friendship with the monster, 
it will demand some gold from you. The bartering pro­
tocol that operates in the caves is as follows: 

(1) 	 If you do not possess the number of bars the monster 
demands but comply with the demand, the monster 
is offended and always attacks . 

(2) 	 If you refuse to comply with the demand, the 
monster is not offended, and you can decide to offer 
friendship again, to attack, or to retreat. 

(3) 	 When you offer friendship again, the monster may 
demand more or fewer gold bars. 

(4) 	 If you do possess the number of bars the monster 

demands and comply with the demand, you increase 
your chances of friendship by a factor roughly in 
proportion to the number of bars the monster 
demanded. 

(5) 	 If the monster chooses to be friendly, you can then 
take any treasure that is inside the cave when you 
enter in exchange for the treasure you have acquired 
already. 

Winning at Ringquest requires both luck and a com­
bination of skills. It may be many hours before you find 
the ring and many more before you figure out how to ac­
quire it and take it out of the mine; until then, you have a 
score to aim for. The ring itself plays a role in the scoring 
system . For instance, you stand a much greater chance of 
success if the ring is in sector 2, but you gain only about 
100 points for taking the ring out of sector 2, while you 
gain 200 points if you manage to bring it safely out of sec­
tor 1. I don't know what the highest possible score might 
be, because I have never successfully removed the ring 
from sector 1, but it should be possible to get nearly 300 
points. Time is the main constraint, and the approximate­
ly 960-second allowance for traveling through each sector 
seems all too short when you are desperately engaged in 
barter with a Gray Elf who seems determined to ignore 
you! 

As in more traditional adventure games, you must 
work out one or two strategies for yourself. It wouldn't 
be fair for me to divulge them here and spoil your enjoy­
ment! I can, however, offer some advice. You can obtain 
the ring only by visiting many caves, so you have to 



move fast and try to avoid long-winded bartering and re­
tracing your steps through already-visited caves. You can 
use underground streams to your advantage during the 
first few minutes in each sector, because they let you 
rapidly seek more caves, but avoid them as you approach 
the time limit. Very occasionally, you may find yourself 
completely blocked, but this normally occurs only in the 
very early stages of the game. If you have a gunpowder 
flask, you can press E to create an exit at your current 
position. If you run out of explosives, just press E to end 
that quest and start again. 

The Origin of Ringquest 
The model I used for Ringquest took up 18K bytes of 

RAM on a 32K-byte PET. The game could be played by 
up to four players whose object was to obtain the most 
gold and return to the entrance. The PET graphics sym­
bols, which create a network of passages between caves, 
were stored in a 40 by 25 array so that when you entered 
a cave, the screen cleared and you were offered informa­
tion about a monster and treasure. If the monster did not 
kill you (which happened very quickly most of the time), 
the cave map was redrawn using POKE statements. This 
process, which required 13 seconds each time, was frus­
trating, but there was a certain fascination in not know­
ing which monster would appear next. 

I was determined to modify the program to fit into 7K 
bytes. My main objectives were to eliminate the long 

1982 VERSION IFR SIMULATOR 
Apple II Plus DOS 3.3 

Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 

PROGRAMMERS SOFTWARE 
2110 N.2nd St. 


Cabot Arkansas 72023 

(501) 843-2988 


delay in redrawing the screen map, even up the chances 
for the player facing a monster, and reduce the chances 
(quite high in the original game) that a player might find 
passages blocked in every direction. First I decided to 
design a single-player game. Then I decided to make use 
of my limited knowledge of machine language to write a 
routine to store the screen display in the upper lK bytes 
of RAM. 

By using machine language to store the screen display, 
I was able to dispense with the really large arrays. But I 
still needed arrays to store the details of the caves con­
taining monsters and treasure; that would lend continuity 
to the game and exercise the players' judgment. I chose a 
3 by SO array so that each cave had its position, monster, 
and treasure. Then I reduced the chances of meeting dead 
ends by doubling the chances of encountering both four­
way passages and caves. Finally, I introduced an original 
idea: the gunpowder flask, which could blast through 
passages when the way was blocked. 

I retained a "rockfall" feature from the seed game; a 
rockfall in one of the passages occurred at random but 
with increasing frequency as the game proceeded. Be­
cause you could "score" your treasure only if you re­
turned to the mine entrance, this, in practice, limited the 
total number of moves. The goal of the game was still to 
acquire gold and return safely. By carefully pruning all 
nonessential features, I completed the first version, which 
I called "Mines of Moria," in three weeks. The game 
proved very popular when tested out among family, 
colleagues, and friends, but I was still not satisfied. For 
the game to be a true adventure, I wanted it to have a 
goal that transcended the mere acquisition of wealth. The 
solution, obvious enough in hindsight, was the idea of a 
Ringquest. 

After some thought, I made the following changes: 

(1) 	 arranging for the ring to appear only after the Magic 
Sword has been obtained and used to kill a Balrog 

(2) 	 including a scoring system of points for acquiring 
gold and silver charms and vanquishing certain 
monsters 

(3) 	 adding a time limit and a time/score display to the 
screen map 

(4) 	 letting the player withdraw from a fight when in­
jured 

(S) 	 introducing a gold-bartering system if the player 
offers friendship to one of the monsters 

(6) 	 stipulating that, when a cave containing the ring is 
finally found, another condition placed on the player 
must be satisfied or the ring will be spirited away to 
another cave 

(7) 	 including a Time Spell, which would occasionally be 
available from a wizard, to extend the normal time 
limit 

(8) 	 adding an Invisible Cloak that, if obtained, would let 
the player enter any cave and take the treasure; the 
cloak also carried with it such drawbacks as prevent­
ing you from fighting a monster or gaining informa­
tion about your status 
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How many times have you wanted a program that would 
instantly let you create a database to enter, save, and retrieve 
rnforrnatmn without having to spend hours figuring out how to 
run a structured data base management system? The 
TMMP/FreeForm gives you an easy to use, powerful program 
that can be used for appointment calendars. client and 
prospect lists, personal and business inventories, recipes, 
record and tape indexes . . . the lrst goes on and on. Because 
the TMMP /FreeForm is written in optimized machine code and 
uses random files. it runs fast enough to be used in "real time" 
applications like telephone logs, price lists. and catalogs. 

• 	 Electronic Index Cards 

Stored Automatically in Alphabetical Order 


• 	 Key Words 

Any Word, Number, or Date on Cards for Lookup and 

Printing 


• 	 Built-in Screen Editor 

Full Featured with Word Wrap 


• 	 Wild Card Searches 

For Card Title and/or Key Words 


• 	 Hard Copy Options 

Uses Standard Printer Paper or 3" by 5" Index and 

Rolodex Cards 


• 	 Professional Self-Training Tools 

Fully Illustrated Manual, Video Tape Training Available 


TM 

WHAT IS THE "JMM'1SYSTEM? 
The TOTAL MANAGEMENT/MARKETING PLANNING system 
or TMMP I is a fully integrated, screen oriented, software 
environment . Each powerful TMMP/software package can be 
used alone or a number of TM MP/packages can be put 
together with the TMMP /Front-End to give you one integrated 
software system. The TMMP/standard also means that once 
you learn how to use one TMMP/software package, it's easy 
to learn any other TMMP /program. For instance. the key you 
use for "Insert" in one TMMP/product is the same in all 
TMMP/products and it is used the same way. The 
TMMP /"prompt box" allows quick and error free data entry 
with unique "help" screens that allow you to read "Help" 
without erasing the information you're working on. Like data 
can be transferred from one TMMP/package to another. For 
instance. information created with the TMMP/FreeForm can 
be directly accessed by the TMMP /Manager and 
TMMP/Manager data can be used directly by che TMMP/Calc 
to create electronic spread sheets! Excellent manuals, video 
tape training programs; thelistgoeson and on. The TMMP/software 
is the new generation of software you 've been waiting for and is 
available for not only desk top computers, but also supermicros 
and mini computers. 

Now Put The Power 
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Available from you local computer 
dealer or order direct, postpaid, from 
TUSC! 
NOW! IBM-PC [PC / OOSJ $149.98 
NOW! IBM-PC [CP / M-86) $149.98 
NOW! Uni FLEX $198.98 
NOW! CANON CX-1 

CSee Your CANON Dealer] 

OS-9 SOON CP / M SOON 

DEC POP/11 [RT-11J SOON 


Others Call Or Write 


TMMP I FreeForm Video Tape Train­
ing Program 
VHS or Beta Format $1 so.co 
U-Matic Format $170.00 

• 
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TMMP/ . TMMP/FreeForm. TMMP/Calc. 
TMM P /Manager, TMMP/Front. -End. TMMP/ W r1­
ter. and TUSC logo are trademarks of Lile United 
Software Company. CX-1 1s a t1·adeniark of Canon 
Inc. IBM PC ODS is a trade name of International 
Business Machines Inc. CP/M and CP/M-86 are a 
registered trademark of 01g1tal Researcll Inc. POP 
and RT-11 are trademarks of Digital Equipment 
Corp. OS-81s a trademar'k of M1croware. U111FL EX 1s 
a tl'adema1·k of Technical Sy stems Consultants Inc. 
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PC·8001A Microcompu1erf32K) 
PC·8031A Dual mlnl·disk dfives 
Pc .ao12A 110 unit, 32K. 7 slots 
FDC 110 port . 
NEC 8023 P1m!er . 
32K Memory Add·on card . . . 
Penlec 2 portRS·232ca1d .. . 

CALL 
.CALL 
. 4a9•• 

13900 
.. 489°0 

. . .. . 169" 
. .. 155'" 

. 489''Renl~c Wedge Expansion wl32K 
AGB to Compos11e Video Convener .129°0 

NEC PC·8001 So1tw ar11 

NEC CPIM Ope1almg Syslem 125" 
FORTRAN by Microsotl 34900 

Gene1al Accounlmg Syslem .249•0 

Accounls Receivable System . 249°0 

tnv1m101y Control System . . 249°0 

Payroll Syslom . . 24900 

Job Cos1 Sys1em . . . . . . . . . . . 249° 
Select Word PJOcessmg wlspe!Jer . . 349•0 
Repon Manager 149.. 
Games Pack 1 Alien. Space Wai 29"' 
Games Pack 2 UFO Galaxian, Bomber . . 29°• 
WordS 1ar by Mic1opro 299" 
Dalastar by Micropro .249°0 
Ma1lme1ge lor NEC Wordstar 109" 
Spellstar by Mlc ropro,. 16900 

Supersor\ by Mlcropro 159•• 
Baslc·80 Compl!er by MICfOSOll .. 349" 
Basic 80 by Microsolt . . 31900 

Cobo\·80 by Microsoft 649" 
Race\ NEC DOS 13900 

Term II Commun1ca 110ns Pk g. 149°' 
FtleFax Sys tem 149°0 

Protran {converts TAS·SO soUware) 
KFSBO ISAM Package . 

GTultMdeci 
. 599 00 

729•• 
799" 
799" 
99500 

64K memory card by mlcrosol! 
12BK memory card by'· . 
192K memory card by " 
256K memory card by .. . . 
64K ram chip upgrade k1\. 
SerialAsync. Comm. ca1d wll por1 . 
Se1 i al Async. ca•d wilh 2 porls 
Clock Calendar card .. . .. . 

379° 
.499" 
65911 

799 00 

169" 
129'" 
249 00 

. 10500 

Combo Card by 4.pparat . . . 235" 
Joyslick lor IBM . . . _ 5511 

Expansion Chassis .............. .. CALL 
Bab y Blue Z·SOwl64K &CPIM . .CALL 
Percom mlni-1\oppy drives (add·On) CALL 
Tandon TM 100 m1n1·floppy drives CALL 

IBM compatlble software 

Conlinenlal Home Accounlant Plus 129•• 
TJ.M. Ill by Innovative 349"' 
SuperCalc . . .239" 
SuperWrl1e1. . .. 299" 
Easyw1iter II . 269°0 

Easy Speller . . 149" 
Easy Filer. 279" 

Wo1dstar by MicroPro 
MailMerge by MlcroPro 

v v1s1.co~I' 
V1s1C3! c!S l 11nd1ud~ . 
'IJ1s1Ca1cr2MiK 
V1s1 TrvndlPlo t 
'IJ l$1011)A 
V1:91Flle . 
DeshlOD Plan I 

Please call for details. 

299 00 

129"' 

THE FRANKLIN ACE FEATURES 
• Apple 11 Compal1b lc 
• 64K RAM User mcrnmy 
• upper and lower ca.'ie 
• Typewriter s tyle keyboard 
• r welve key nume11c l>ad 
• A lp~1a lock sh11t ke.,. 
• V1s1Ca1c friendly 
• 50 wall pow er supply 
• Bu1l1 m Fan 
The Franklin ACE !000 is a prolessional 
pe1sonal computer lhat 1s hardwa1e and 
sollware compalible wl!h lhe Apple II and 
inc ludes man.,. 1ea!ures not round on I he 
Apple unil. All pr OCj famswrilten 1or the Apple 
II w i ll run o 1he ACE !000 wilhout modillca · 
t1on including those using high and low 
resoluOon black and wr111e graphics. The 
ACE !000 is plugcompalib ,ew1!h Apple. All 
peripherals that opera!e In the Apple 11 wll l 
opera1e 1n lhe ACE 1000 without mod1!lca 
tion. . 

• Apple II Compal1b1l1!y 1n bolh periphe•al 
cards and software 

• 6502 and Z SO CPU's 
• 64K RAM. expandable 10 128K 
• RGB and Compos11e Video Output 
• Se lec\able BO or 40 column display 
• High Resolution Graphics: 6 colors. 

280 X 192 W!l/1 fOuf lines Of \ei1t 
• S b it Para11e111 o m1erlace 
• Delachab!e Keyboard: All slandard ASC II 

cha1ac1e rs and keyboard h.mc11ons. 
upper/lower case, and a numeric keypad. 
cursor con11ol block. and 15 
prog rammable speclal !unction keys 

• BuilHn ha rdwo1e 1or mounling lwo 5'1• 
mch mm1·lloppy disk drives 
Sil Apple 1J compaltble slots for plug 1n 
oe r!ohe1a1 ca•ds 

Pl£ ASE CALL US FDA MORE OE r AILS 

mcammadara 

---;,., 
Please Call 

For More 
Information 

·---------------------------------~--~-----------~ 

I 
I ~@\? Order Toll Free r 

o@U\1~®~~~0@\?<il ~?&~a1~0~~1~~ ~~!~ 1 
1 

1 

~ @~\O')~U Call or write for Free Catalog 
I @0 IUUU\.J-' G sA.\..i.S Wo:.ccrl!lp1nlOS 1 mol i or clO'd l t c.o•ds..b:l111t:wiro1 r .nns l &r,monll'~OfdO r $, Cn~hlCU!l~Ct1r1lllad II \.0 ,,... q"lOAl checks .Jnd por11oom!ll chock~ cm days to clonr t. Union i;i •Opnid wl1h ciut1 p l1mH ndd s~·D I 

l ~ 
.,. .... 0 CJ!i. shipplnljl. l'IJindl lng and lnsur3nce (min ss.001 CA 1Uldrl!ln 1s add 0. % s.nl(I:; 1:1.11 . Foreign I 

C ,t ~ ~O fAeS ' t"u$iomcus pleaiH cal l 1o1 ordo•inv tn torm:11 ho11. A.I i &quipmonl I& $u bj&.c t to prko chan~11o and 
\et o~ht 8 DI Y.S l l.nbll11y wl 1houl no tlclfl. .:..n &qulpman1 •S. n.o ... ~ncJ compta-ll!I wi1h manu l .1c 1urer' :; w.n1111on ty. I 

11
33& cet\ Wo hilovfl .II 15 d ll~ 5.!1 1ls. tacl ion i;iolii;y - cal l FO ! d~l.!l• I S. 

------------------------------~1 ~1£12i.~~~!Q1.w.it.c:i.------J 

s199 
VIC 20 Personal Compuler 
VIC 1540 Slngte Disk Drive,. 
Dalas~lte Cassetle 110 uni! 
Joys1ick Con110Her . 
VIC 1515 Graphic P11n1e1 
VIC Super Expander 
3K Ram Cartridge 
SK Ram Cartridge 
16K Ram Cartridge ... 
VIC IEEE.4SS Interlace 
VIC AS·232C Te1mina l ln lefl ace . 

~~~ C!JiilJ 
UMI SOFTWARE 

FOR VIC·20 

~:g::~ vY~~b~~e~a~~~~~a:a~!Ih 
Vi Check . Checkbook Mg! . !BKJ 1n 
VtTe1m · Dumb TerminRI (TJ 
Basic P1ogrammers Ul lll!y ROM 
Spiders o! Mars tC). 
AMOK(C). 
AMOK!T) 
Me1eorRun(C) 
Allen Bll tz(Cl 
Allen BIUz(T) 
Simon(Tl 
Kiddie Checke1s IT) 
3·0Maze{T) 
Aaceway(T) 
Kosmic Kamikaze (SKIT) 
Kiddle Pak I (4 Tapes) 
Super Four I (4 Tapes) 
TheAlien(SK/T) . . 
Rena1ssance.Othello (C) 
SkyMath (SK n 
LongDive(SK l) 
SpaceDiv fSKIT) 
Super Hangman (BKm 17 00 

T = Tape. C = Carmdge. SK "' 3K expansion 

Novat1on Cal acouslic modem 
Novation D·Ca1 duect connect 
Novalion Apple Cat 

(!)Hayes 
Ha.,.es Slack Smar!modem 
Ha.,.es Slack Ch1onog1aph 
Hayes Apple M1cromodem 11 

Universal Data Systems 
Di recf Connect Madam~ 



SHOP THE GREEN PAGES 

FOR 
DISCOUNTS 

ON 

V1siCa1c 
VislCalc Templates (New!} 
VlsiFllo !Da1a Base Manager) . 
VlslTrend/VislPlot. 
VlslSchod ule (New!) 
Vls!Torm 
VfslDex 
Desk1op Plan II 

I!.-;~.; 
~ 

Tax Prcpacer 
Roal Es1.i10Ana1yzer 
Crca11v o Financing. 

(MktoPtO) 

18511 

. CALL 
.. 185 .. 

199" 
.. 239" 
. B9" 
1a5•• 
1a5•• 

119'" 
119" 
119'" 

Wo1dStar· by M1cr0Pro 199°0 

Ma1IMerge• Dy M1cr0Pro 79° 
Spel\Star· by M1c10P10 11 s•• 
Da1aS1ar· by M1cr0Pro . 169° 
CalcSlar· by M1cr0Pr o 115"" 
Supe1sor1 I' by M1c10Pro 115" 
WoraStar Custom1zat1on No tes 269°0 

MICROSOF T SOFTCARD PREMIUM SYSTEM 
(lncludO!I: So ltcard, RAMCard. Vlde.i; 
Vldco 1erm 80 Cot. Soll swltc h, Osborne 
CPIM User Gulde) Li st . 755 00 only 659" 
M1croso!l TASCAppleso!I Compiler 14900 

Fortran -BO' . 149" 
A.LOS 89,. 

269.. 
499'' 

Time Manager 129"' 

119 00 

79•• 
79•• 

165"" 
Systems Plus Accounung Sollwaro CALL 
Peach tr ee Accounting Sotlware· CALL 
Car 11non!ai l.ccounting Pkgs 1a9u 

·ReoQt 1res a l ·BO Sofl·Card 

CP/M Software 

m1CtOPt01 

CPS Mulli-Funchon Card. . 169"" 
Music Sys1em {16 voices). 299"" 
AID + 0 /A ln1er1ace ... 279• 
Expan sion Chassis (8 slo ls) . 569 00 

Clock/Ca lendar card • 229" 
SuperTalker S0-200 . . 149"' 
Romplus+ card . . . • . • • . . . . . . 129°0 

Keyboard Fi ller ROM for Aomplus 40 .. 
CopyAom tor Aomplus 40'"' 
RomWriter card .. 149'" 
RamPlus 32K ram add-on (w/ 16K) .• 149°0 

Sorrento Valle y Assoc iates 
SVA 2 + 2 Sgl. Oen. B" Disk Con I CALL 
SVA ZVX4 MegabyrerB" Disk Cont CALL 
AppleCache256K bySVA CALL 

Joyshcks by Keyboard Co 44'" 
23 Kev Numeric Keypad by·· 115"' 

e M&R 
Sup-A-Fan . . . . 45" 
Sup-A-Tcrmmat BO column card . 299" 

CDNCDMP 
16K RAM Board assembled & tes ted . 69.. 
16K AamBoard by CCI in kit form so•• 

M lscellaneous 
Fonh (Apple compatible) Drives . CA.LL 
!EEE·4BB Interlace by SSM •• Jag>< 
Ad wa1 Video Processor Mod CALL 
Videodisk-Apple Interface .. 475'" 
Echo II Speech Synthesizer 21 9°0 

Symtec ligh tpen . . . 210 .. 
Tne Mill-6809 Processor. . 319°0 

Lazer Lower Case Ada pier 55'" 
Hous1on Inst. Graphics Ploner CALL 
S'f'NEAGY Mul \1-Card . . CA LL 
Promelh eus VersaCard 219" 
Ve1saw11\er D1git1ze1 Table 2t 9" 
Grappler Prmlef Interlaces 139" 
M crobuller II 32K (specify prntr.) . 2B9"' 
M crobu ller 11 t6K (specily pmtr. ) . 249"' 
BK Seri al Bu lf er Caro tor Epson 149"' 
16K Parallel Buller l/F for Epson 14910 

We 11ave more irems too Please Call Vs 

Corvus Winchester 5 Mb Disk 
Corvus Winchester 10 Mb Disk 
Corvus Winches1er 20 Mb Disk . 
Mirror Back· Up . 

Z·BOSoltCard by Microsoft . 
16K AamCard by Microsou 
ThunderClock/Calenda1 card 
Smarterm 80 column card 

Videx V1de0 Te1m ao column card 
V1dex Keyboard Enhancer I (ong.J 
Vtdex Keyboard Enhancer II 

.. 295000 

.. 429500 

. 51 95•• 
. 69900 

. .. 289" 
. 155°0 

199.. 
289.. 

245" 
75•' 

129"' 

l ~ion [ s:J 
Novatlon Apple Cal modem 319 .. 
fapanslon·Mod. .39 .. 
Handset . . 29"" 
BSA X·10control ln1erface mod . . . 1900 

Touch·Tone Firmware . CALL 

(DHayes 
Hayes Mlcromodem I . 
Hayes Smar1modem 
HayesCh1onog1aph . 

.269' ' 
. 24500 

199°0 

ALF 3 Voice Music Card .. 179' 0 

ALF 9 Voice Music Card. . 169"0 

Vlstacor..iPu1rn 
COMPANY lf1C 

Vision-BO Col. card by V1sla • .255.. 
P1om Development System by Vista .355" 
8" Disk Drives by Visla .CALL 

IF YOU DON'T SEE 
WHAT YOU NEED 

LISTED, PLEASE CALL 
289" 
189"' 
109" 
239" 
18900 

235°0 

f!lfl'l 16K RamBoard 
FOR 

DP.9501 w/2K butle r 

~ C.ltoh 
F-10 40 CPS (p aralle l) . 
F-10 40 CPS (serial) . 
ProWriter B51C 10.. (parallel) . 
ProWriterB51C 10"' (seual) . 
ProWriter II 1550 15" (parallel) . 
Pr0Wri1er !11550 15.. (sor!an 

EPSON 

.. ... 489°0 

. . 57900 

. . 699°0 

..... 749'' 

MX·BO T Type Ill wlgrapn1cs . . ...•• CALL 
MX·BOFI TT ype lll w/y1aphics. CALL 
MX·B2 FI TType Ill wlgraph ics ..... .CALL 
MX·IOOT ype Ill w/gr aphlcs. . . . CALL 
Epson Graxtrax BO ROM .... 59' ' 

c;r.. l 11 l q~ 1 .1 l I l.11,t ... 1.. h ·111 ... lr11 

Prism 80w lthou l color option . .... 1049" 
Prism 80 with colo r . . 12991' 

Prtsm 132 with color... . ... 1589 .. 
Apple Prism co or soltware . . .... . .. . 55"' 

NEC 
8023 lmpac l Dot Marlix . . .489" 
351033 CPS serial . . . . . . . . 1749 .. 
3530 33 CPS ce.i l ronics parallel . . . . 1749°0 

81-dir ec l lona l trac\or tor 3500's ..... 229" 
771 05 5CPSserial ... . . .. . . 234900 

7730 55 CPS centronlcs para lie I . . 2349" 
. 229°' Trac tor for 7700 series . 

Ot(IDATA 
Ok1data M1 crotl ne BO (\Id quan.) 31900 

Okidata 82A wltraclor. 80 col. .. 469" 
Okl data B3A w111ac1or 132 col. •72500 

Okidata B4A 132 col. serial . 1189"' 
Ok1dala B4A 132 col. Parallel ... 1029" 

Smtih Corona Prin101 Parallel 649° 0 

MONITORS 

Amdek Video30012·· HI-Res G1een ... 16900 

Amdek Video 100 12"' B&W . . . . . . .. 129" 
Amdek Color I 1J" Color wla udio 379'" 
Arndek Color II HI-Res AGB monilor . 76900 

Arndek App le II OVM AGB card . 169" 

NEC 
NEC 9" H1-Aes Green m onitor ........ 179•• 
NEC 12· ' Hi ·Aes Grnen monilor 169"' 
NEC 12.. Composite Color momtor . .. 349"" 
NEC 12"" Ht.Res AGB Color moni1or •. 79900 

• SANYO 
sanyo9 .. B&W . . , . 169' " 
Sanyo 9" Green mon it or .. 179" 
Sanyo 12" B& W . . • . . . . . . . 189" 
Sanyo 12" Green (New case style~) . . 269' 0 

Sanyo 11"Co1or Mon!tor ..... 369' ' 

Atari600(!6KJ 
Atari BOO w/32K 729'" wl4BK 
Al arl40 0 (16K) 
Bit 3 BO Co lumn Card tor BOO 
410 Prog1am Aecorde1 
B10 Disk Drive .... . 
B50 Interface Modu le . 
Epson cable for B50 module 
Atari Jo ysll cks(patr ) ..... 
Axion Aamcram 32K modu le . 
Ai ali 16K Module by Microlek. 

AT ARI Software 
EDU·PAK Educa t ional 14 Tape Series 
VlsiCalc to r A tari (0 ) . . 
Word Processor \DL •..•. 
Personal Finance Management (OJ 
Dow Jones Investment Evaluator (DJ 
Microsoft Basic (0) . . . . . . . 
Macro Assembler & Text Edi lor(OJ •. 
Conversa tional French tn 
Conversational German (T) 
Conversational ltaiian (T) .. 
Conversalional Spamsh (T) 
Pac-Man (cartridge) 
Cenlipede (cartridge} • 
A s1eroids {callrldgo) 
Mis sile Command (cartridge) . 
Star Ra ider s (cartrldge) . 
Space Invaders (canridge) .. 
Caverns a IMars(disk) 
Assembler /Ed1lor lcar!ndge) 

SUPPLIES 
Orange AC Surge Proteclor 6 
Lemon AC Lme Fiiter 
Execuhve Library Case 5· '·• .. 
Cableworks Cables (all sizes) . 
Plex glass cover 101 Apple II 
5· ~:, .. Disk Bank Storage Bo){ 
B" Disk Bank Storage Bo){ 

GENERAL RIBB ON PRODUCTS 
NEC MuHi-StrikeAlbbon 
NEC Black Fabric Ribbon 
Oume MulH -Strike Ribbon 
Oume Black Fabric Ribbon . 
Diab o Mulll·S ttike Ribbon 
Diab o Black Fabric AibtJon 
Anacex DP-9500 Can. Ribbon •. 
C. l\oh BOOO Nylon Ribbon 
CBM 2020-2022 Ny lon Ribbon . 
Paper Tiger Black Nylon Ribbon . 
Epson MX70180 Ca1 tr idge Ribbon . 
Epson MX 100 Carlr idge Ribbon 

DUST COVERS 
Apple II ...•.. 
Disk II Only .•. 
Apple\ I & 2 Drives . 
Apple Dual Disk Cover .. 
Apple Ill Compu1er .• 
Epson MX-BO Cover .. 
Sanyo 9" Moncier cover . 
Alau800 



Fourth Dimension 

Has a Drive For Any 


Size Applicati&n 


Making an APPLE II computer a serious business system is an 
easy, plug-in proposition Fourth Dimension's complete line of 
APPLE-compatible disk drives has what it takes to increase data 
handling, storage, and back-up capabilities All drives have 
advanced read/write electronics that virtually eliminate reading 
errors and a track-zero micros witch that makes boot and track 
access smooth and quiet. The entire line of drives performs 
efficiently with popular operating systems (DOS 3.2.1. DOS 3.3, 
Pascal, and CP/M) . 
Over 600) units are on-line around the world, operating just as 
they should, being protected by a 12-month parts and labor 
war ranty Get serious . . take a look at Fourth Dimension . . . and 
place your order today1 
Look at these APPLE-compatible products: 
Super Winchester/Floppy Drive Unit • S'/4' Winchester drive, 10 or 
20 megabyte capacity • sw·floppy drive, double-sided 80-track 
(6SS.000 byte capacity) • Self-contained switch mode power 
supply • 3S/80track switch-selectable operation • Simple data 
transfer for back-up purposes • Reads half-track software 
Super Drive - 5114'' Floppy Drive Unit • 3S track, single or double­
sided format (143,360 byte capacity) • Excellent Winchester 
back-up unit • Data integrity standards meet or exceed pro ­
fessional user requirements • Plug-in APPLE-compatible 
Dual 35/8D-Track Super Drive Unit • Two switch-selectable 3S/80 
track. SW' floppy drives • Mains-powered, large capacity storage 
unit (120 VAC) • 3S track capacity = 286.000 bytes • 80 track 
capacity = 6SS,OOO bytes 
Supporting Products • 16K RAM card • 280 card (APPLE) • 
Standard parallel printer interface • 80 x 24 video card 
• Enhancer diskette for 80 track use 

New Products - Coming Soon • IBM PC compatible disk drive and 

controller • Commodore VIC 20 compatible SW' floppy drive & 

controller • 2S6K RAM card • 280 card (IBM PC) 

Utilizes Siemens, Teac and Seagate technology. 


Call Fourth Dimension Systems for prices and specific product 
details. Worldwide distributor inquiries invited. Quantity dis­
counts available in many countries. 
• California -Advanced Computer Products (714) SS8-8813 • New 
Jersey - Floppy Disk Services. Inc. (609) 771-0374 • Oregon - RCE 
(S03) 479-4711 • Texas - Jade Computer Products (214) 4S8-2782 
• Virginia - Electronics Associates (804) 420-2361 

Fourth Dimension Systems 

rJl~J/,i/;/'~ ~~~t1es:uth Grand Ave. 

~ Santa Ana. CA 9270S 
l•Jbniif+'~1ltlt7 S.YSTEMS (714) 83S-6202 
APPLE. APPLE II, DOS 3.2.1. DOS 3.3 are regislered lrademarks of APPLE Computer. Inc. 

Pascal is a trademark ol UCSD. 

CP/M is a registered trademark ol Digi ta l Research. Inc. 

IBM PC registered by International Business Machines Corporation. 

VIC 20 is a registered trademark ol Commodore Business Maclline Corp. 
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(9) 	 including a second mine sector that could be entered 
by exiting the original mine sector but that did not 
allow you to reenter the first; the ring would be pre­
set to be in one of these sectors and would therefore 
not be found in the other 

(10) adding a system of messages to give the player infor­
mation concerning the whereabouts of the ring and 
what to do under certain circumstances 

Including all the above in a new version of the game re­
quired extensive machine-language routines that in­
volved using the RAM normally reserved for the cassette 
buffers. The game instructions had to be stored in screen 
code at the end of the program. After display, at the start 
of the game, they would then be overwritten by the 
variables store. Tackling each new item required 
wholesale rewriting to save a few bytes here and there 
(including using a renumbering facility on another avail­
able 32K PET). This made debugging more difficult, but 
eventually I achieved every one of my goals. I even 
managed to add such extra touches as descriptions of 
each monster. 

The Apple Version 
Some weeks after completing the PET version, I ac­

quired an Apple IL I put Ringquest to one side in favor of 
my interest in developing a "structured" BASIC system. 
After experimenting with a set of standards proposed by 
the British MUSE (Microcomputer USers in Education) 
Society, it became clear that transferring programs from 
one microcomputer to another would be much easier if a 
number of simple rules were followed. My next task was 
to convert Ringquest to operate on my new Apple II, 
which was not particularly easy. 

There were two main technical problems. First, the 
Apple II lacked "dedicated" graphics, which meant that I 
had to create a special set of 27 shapes to use on the high­
resolution graphics page 1. I selected page 1 so that I 
could use the "window" to display information about 
score and time, etc. Second, I wrote the PET version with 
very little formal structure (in order to save as much 
space as possible) and placed the main subroutines near 
the start to speed up the operation of the game. 

For the first problem, I used my own Shape Utility pro­
gram to build the necessary shape table. I had to store the 
positions of the shapes on the screen in an array. I 
retained the principle (from the PET version) of storing 
information about the contents separately from informa­
tion about the position of each cave. 

Listing 1 illustrates how I solved the second problem . 
The first 9 lines contain initialization. The next 13 lines 
form a control section with line 590 being the key-the 
variable Z is set to direct the flow of the game to the 12 
main modules. Originally, I had intended all subroutines 
that were hardware-dependent to be at the end of the pro­
gram to facilitate rewriting for different computers. But 
by the time I realized that 6K bytes (which is all that my 
Apple II had available below the high-resolution page 1) 
would be a limiting factor, it would have meant a major 



MORE THAN EVER, ATARI HOME COMPUTERS 

ARE SPEAKING YOUR LANGUAGE. 


With more program languages than ever to choose from, you 
now have more opportunities than ever to utilize the amazing 
capabilities of the ATARI800rM Home Computer. 

Whether you're a beginning programmer, or at the fore­
front of the art, you'll find an ATARI programming language 
that can make your task quicker and simpler than ever 
before. Just look at what ATARI has to offer 

ATARI Microsoft BASIC-Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of unique 
ATARI hardware features such as our well-known player/ 
missile graphics For ease of programming, it includes 
n-dimensional arrays for numerics and string handling. And 
importantly, conversion procedures are simple. 

ATARI Macro Assembler-Faster and more powerful than 
any ATARI language before, the ATARI Macro Assembler 
also allows you to access more memory space. And it's excel­
lent for 1/0 interface and manipulation of such features as: 
player/missile graphics, sound registers and peripherals. 
In addition, the macro processor and "include" file library 
features speed-up program development considerably 

Fig-FORTH~ For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. Fig-FORTH combines power and sim­
plicity in an efficient !OK size, with characteristics of an 
interpreter and the speed of machine language code. 

ATARI BASIC - An affordable and easy to use BASIC that 
requires only SK of memory. It allows you to take advantage of 
the spectacular ATARI graphics and sound capabilities. 

And its immediate mode error messages greatly simplify 
debugging. 

AlARI Assembler Editor-An excellent tool to assist the 
assembler-programmer in creating, editing and debugging 
assembly programs. 

PILOT-ATARI PILOT is an exceptional learning language, 
with built-in "turtle" graphics to let you create spectacular 
designs and pictures with very short programs. Simple one 
or two-letter commands allow you to create a dialogue with 
the computer. And a single "match" command can perform 
complex text evaluation and pattern-matching instantly. 

AlARI Pascal~An excellent high-level language for 
teaching structured programming, and for developing and 
maintaining programs. In addition to offering all the features 
of the ISO Pascal standard, ATARI Pascal offers unique 
extensions that allow you to take advantage ofATARI graphics 
and sound capabilities. 

ATARI is constantly developing new ways to help you get 
more out of your ATARI 800 Home Computer. So watch 

for more innovative and exciting programming)I\_ 
languages from ATARI in the future. 


For more information, write to ATARI, Inc., 

Dept. ClZ, PO. Box 16525, 

Denver, CO 80216. ATARI" 

© l'i~~ AT-\ RI. In..: All R1J.:h1~ J{..:s1,:rn:d . .. · · -0 
~ A\'illlahlc: from ~he ATARI 11rnt?ram Exch:m);:<.' 

ATARI HOME COMPUTERS 

We've Brought The Computer Age Home~M 

Circle 30 on inquiry card. 



rewrite to locate the main program above page 1. I intro­ Listing 1: Main program for the Ringquest game. The game runs 
duced CALL statements so that I could eliminate as much on an Apple II with 48K bytes of RAM. 

of the te~t as possible from the main program and store ·it 
above address 6000 hexadecimal (see listing 2). 

Having completed the Apple version, which included 
all the features of the original PET version, I finally re­
viewed the whole game. I wanted to include other im­
provements or desirable additions that could be carried 
out on the Apple II. After extensive Ringquest sessions, I 
decided to make a minor technical improvement by alter­
ing the routine for selecting the treasures in a cave so that 
weapons, silver charms, and so on were more evenly 
distributed. 

The only other change was prompted by my colleague 
Tom Stonier, a strong believer in downplaying aggres­
sion in computer games. In the PET version, the best 
strategy was to attack a monster when you knew that 
your fighting ability was greater. To modify this so that 
friendliness increased the player's chances for achieving 
the quest required one very minor programming change: 
every "attack" in the Apple version is penalized by a 
reduction in the player's capacity for carrying treasure. 
This penalty is not obvious in the early stages of the 
game, but it could be crippling at the climax. 

Technical Details 
The Ringquest program runs on an Apple II with 48K 

bytes of RAM. The main program (listing 1) takes exactly 
6K bytes of memory as listed . I advise you to shorten (but 
not eliminate) one or two REM statements to ensure that 
you do not encroach on high-resolution graphics page 1. 
The shapes table, some data, and many of the strings are 
stored in addresses from 6000 to 6820 hexadecimal. You 
must type this data in (see listing 2) before you run listing 
3. To type in listing 2, access the monitor with a 
CALL-151 and enter the code. 

As with any machine-language program section, you 
should save it upon entering it in by typing 

BSAVEQX,A$6000,L$820 

Then carry out the following checks in immediate mode: 

(1) 	 CALL24700 should save the current screen. Entering 
HOME and then CALL24720 should restore the 
saved screen. 

(2) 	 Typing POKE232,0:POKE233,96:ROT=O: 
SCALE=l:HOME:HGR:FORl=1T027: 
DRAWIATI*8,50:NEXT should result in a set of the 
27 shapes used in drawing the screen map. 

(3) 	 CALL the following numbers in turn : 26339, 26115, 
25431, 25570, 26427, 26083, 26622, 26383, 25780, 
26480, 26167, 25378, 25584, 25616, 25469, 25330, 
25753, 25714, 25673, 26534, 26588, 25971. All should 
produce recognizable phrases or messages. 

To reduce the amount of memory required for the main 
program, four screens are stored in addresses 5000 to 

50 PF\INT CHf~:I> (4);"E:LDADCW" 
80 LOMEMl 27000 
82 HCDLDR = 7l RDT= Ol SCALE= llA 

= 700l POKE 232,0l PDKE 233 
,96lL = 1o:ss L:KK = 15:D = 
LlQ = 25280lF = 1: HGR l TEXT 
l HOME 

1 0 0 DIM A <:3'1, 1 <;>) , M:H 2 0) , T ( 99, 3) , 
8(14),F(14)l DEF FN R(I) = 
INT< FrnD (1) * DlS$ ::: "YO 

l.J HAVE "!i3F~::: FN f~(2 ) + 1 
110 FDR K = 1 TO 7! FOR J = J Tr 

3: FOR I = 1 TO 5!AS(J, K) = 
AS<J,K) + CHRS < PEEK (2616 
9 +I+ 5 * J + 15 * K))! NEXT 
I, ,.J, f( 

120 FOR I 1 lD 11!F(I) PEEK 
W + I) : D <I) "'' PE Ef( rn + 1 ' I 
+I)! NEXT I! FOR I 1 TO 

7!CCI) = PEEK (Q + 28 + I)I 
[) (l) PED( rn + :3:''i + l) n:: ( 
1) = PEEK (Q + 42 + Il! NEXT 
J: 

150 	 FOR I = 1 TO 9! READ M$(10 + 
III) : NEXT I: M~I> ::: GDLD [:Af(!:; II 

! FDR I = 1 TO 51 READ MSC5 + 
I ) , Wt> <:X: ) ~ M~t> <I ) :::: !:>T F: ~1; ( I ) + 
M~I>: NEXT I! M1; ( 0) ::: "GUNPDWDE 
r:: FL(.i Eif'. 11 

: 11> :::: 11 JN,.Jl.Jf( y i(E~:; l !3 T 
ANCE "lM$(:1.l ::: 1...EFT·~ CM :J>Cll 
d .. l 

160 	 DATA "f(ED CJF::C", "DWAF=:F", "1--!Em:: 
WDL. F II , II !:>NAI< E II t II Gf(E y EL.F" 'II WI 
U'IFW", "BAl...FWG", "UNDu::cFrnUND 
ffrnEAM", "CL.DAI< DF lNVISlE:IL.. I 
TY" 

1B 0 	 D{l T 1!-i II c Lu [:II , II DA GGEH II , II s IL. v ET\ 
CHAF~M", "WAf(--AXE", "Gf::EEN UNG 

u ENT II ' " F~ Ap I Ff( II , II E:U.. T R p Du c H 
II, "MAGIC !3WDFW", "TIME SPELi..." 
, ">1:l+:THE F\INGn:: " 

510 GOSUB 1000! IF Z THEN 590! REM 
TITLE 

520 GD!3l.JB 1100: IF z THEN ~j</ 0 : f( E::M 
INFD 

~.'i30 GDE>UB 1200: IF z THEN ~.'i9 0 .. 1:(EM 
NEWSECH: 

~'i'I 0 GCJE)LJE: :1400! IF z THEN ~'i9 0: FffM 
MOVE 
c; [) ~) l.J [: 1600! IF z THEN ~:;<1 o: F~EM 

CAVE 
560 GOSUE: 1BOO! IF z THEN '.'i90: F::EM 

FIC.;HT 
570 GDSLJB 2000! IF Z THEN 590! REM 

TF(EAE>l.Jf(E 
580 	 GDSLJB 2200! REM EXIT 
590 ON Z GDTO 530,540,550,560,57 

o,520, 580,6 00,610,6 2 0,630 
600 GDSUB 2100! IF Z THEN 590! REM 

[:LAST 

6:10 	 COE>UE: 2.(., 0 0.• IF z THEN '.'.'i <10 .. J\:EM 
!:>rnEAM 

6?0 	 GDSUB 2El00 .• IF z THEN ~.'i9 () : l~EM 
';>Ff( IEND 

Text continued on page 206 Listing 1 continued on page 186 
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NEW! 

The PKASO Pipeline™ print­
ing buffer keeps your printer 
from tying up your computer. 
• 	 BK to 64K Bytes of 

Memory. 
• 	 Micropressor controlled. 
• 	 Compression! Increases 

capacity to millions. 
• 	 Clear buffer and select 

modes easily. 



Listing 1 continued: 1630 NCY> = NCY) + CY < Ll 

630 GOSU8 3000: REM END 
1635 WW = WW + <WW = 5) lK CHM 

>:X = TCH,1J:Y = TCH,~l: 
= 3 
IF 

1000 f<EM TIT LE X = 15 AND CL - 0 AND FN RC 
1010 I = 81: GOSUB 5100: IF G = 8 5l = 1 AND RA = 0 THEN Y = 1 

3 THEN Z = t:TM = 1 9 
1020 IF G = 83 OR G = 66 THEN RETURN 1610 IF X = 16 AND FN RCA> < TM 

I :l THEN Y : : L 
1010 FOR X 11 TO 17: GOSUB 510 1650 TEXT : HOME : CALL 26295: VTAB 

o: FOR I 1 TO 300! NEXT It 3: IF A = X THEN J = o: PRINT 

10'.30 
x 

IF (.; :::: m m (.; :::: 66 THEN F<ETUF<N 1655 
MS<Y>:z = 5: RETURN 

IF WW = 6 AND Y = 6 THEN RA 
::: 1 

1060 GDTD 1010 1660 PRINT M$CXl: GDSUB 5100: IF 
:L1 00 F<EM INFO X = 13 AND CL > 0 THEN CALL 
1110 I = 80: GOSUB 5100: GOSLJ8 11 26339: CALI... 26622:CL = O:Y = 

oo: GET AS:TM = 1: RETURN A 
1200 REM NEWSECTR 1670 IF A > Y THEN PRINT : PRINT 
1210 Z = O:V = 15 + FN RC5l:W - "WITH "M$CYl 

91 GOSUB 5300: GOSUB 570o:cs 1680 IF X = 18 THEN Z = 9: RETURN 
:::: Cf:> + 1: F<ETUF<N 

1100 REM TRYMDVE 1690 IF CL THEN CALL 26883:Z = 
1110 J = o:z = o: IF G = 82 THEN 5: GDSUB 7000: RETURN 

XC = - XC:YC = YC:Q = 5 - 1700 VTAB 20: CALL 25780: CALL 2 
Q:G = o: GOTO 1500 1631:88 = 960 - TM: IF BB < 

1120 GDSUB 5600: GOSUB 6100:Q 0 THEN Z = 11: GOSUB 5500: RETURN 
G - 721 lF G = 69 THEN Z = 8 
: m::nmN 1710 IF BB < 180 THEN PFUNT "f:>E 

1130 IF 
Z ::: 

G = 70 AND 
7: l'<ETl.mN 

ACM,Nl 9 THEN c:rcm "Cf:>" C:CJL.LAPf:>UJ 
CBBl "f:>ECS" 

IN " :Z:NT 

1110 IF Q < 1 OR Q = 1 OR Q > 5 THEN 1720 IF MM = 1 THEN CALL 25330: 

1160 
1120 
n ,,,, i:~ 

-·· rn 
en · '''' '.'.'i> :xc 
~?. > : Ye ,,,, rn 

.... 

.... 
en 
'll 

•., 
···· 

:i> 
rn 

1730 
MM ::: 2 

GDSU8 
Z = 2: 

6100: 
GDSUB 

IF G = 82 THEN 
5300: RETURN 

150 0 
= 

M 
1) 

M + XC::N -· N + YC: IF N lK 
1710 IF G 70 THEN Z L: RETURN 

M :::: 
M :::: 

0 cm M .... 
M -·· xc:N 

::l'! (lf< 

-­ N .... 
N = 
vc: 

19 THEN 
GOTO 

17'.~iO IF 
f( -·· 

G -·· 6~j THEN 
:t: m:.nmN 

z '!: l<I< -­ f( 

1510 
11 ZO 
T = A<MtNl:Kl = o:u = o:R = 
o: IF A<MtNl = 0 THEN T = BC 

FN RC11l + ll:Kl = t:ACMtNl 
:::: T 

1760 

1770 

IF ("'.., < > 66 
c; < > o:i THEN 
I -·· 80 lK CG .... 
76) + 88 lK <G 
'!OO: GDTD 1650 

AND G 
17:lO 

66) + 
-·· 83) 

< > 76 

n lK CG 
GOSU8 r.:·.. ,J 

AND 

1530 

1510 

1550 

1560 

1'.'.'i70 
1600 
1605 

FDR I = 1 TO 1! IF T = FC3 lK 

n - 3 + Il THEN R = l:I = 1 
NEXT I: FOR I = 1 TD 1: IF 

R = 1 DR S = FC12 - 3 lK Q + 
Il THEN U = :L:I = 1 

NEXT I: IF U = 1 DR T = 11 THEN 
GDSU8 5900:Z = 2: RETURN 

S = T: GOSUB 6600: IF T ~ ~ 
7 THEN Z :::: 2 

F<ETLmN 
HEM CAVE 

SC = SD + 2 lK TT + c: GDSUB 
6120: GDSUB 1500: IF TCHtll lK 

TCH,2l > 30000 THEN Z = 2: RETURN 

1000 
1El 1 0 

10~?.0 

rn:io 

1010 

1015 
1850 

f<EM ATTACf( 
Z :::: 0 : : F 2 :::: C CX -· L. ) : F 1 =: F 2 
:R = o: IF AU = 0 THEN VTAB 
10: PF\INT "THE "M1-.CXl" FIGHT 
f:) 8 Ac f ( II : F2 :::: F2 lK • 0 
AU :::: 0 : B :::: r;; r:; + FN F< C7 l : G :::: 
F :I. + FN F< C7 l : G0SUB 7 000 : Gm; l.JB 
7000 

HOME :i::: :::: f< + 1: PFUNT "FWU 
ND "F<: IF 8 > G THEN 1070 

IF B < G THEN D = INT <<D -
G + Bl lK Ll I L: GOTO 1050 

CALL 26115: GOTO 1020 
IF D > 0 THEN CALL 26111: VTAB 

1610 
1620 

1625 

GDSUB 7000: IF P THEN 1635 
Y = FN RCLl: IF N<Y> > .5 + 
VV I L AND Y < > 6 THEN 162 
0 

GDSUB 1800:TCVVt1l = G:TCVV 
,2) = Y: IF Y = 6 AND CCWW > 

1060 
1f:l7 0 

7: PF<INT "YCJl.m "H"rn "[):GOTO 
1900 
Z = 11: RETURN 

PfO:NT : PF<INT II THE II M ~I>( x) II 

If:) '' ; : F2 ::: F~?. ···· B + G: IF F2 < 
:I. THEN PIUNT " DEAD": GOHJ 
1 <Jl!O 

6 DR <WW > 1 AND CHM 
SR < > CS))) DR CWW 
ex = 18 DR CL = 1 DR 
l l THEN 16~~0 

< 3 DR 
= 6 AND 
RA = 1) 

1880 F2 = INT CF2 lK Ll I L: PRINT 
II WOUNDED II: VTAB 7: PF<INT II I 
Tf:> "I~r." n; "F ~?.: GDTD Hl~?. o 

Listing 1 continued on page 191 
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Peripherals FANTASTIC PRICES! 


Unlimited... ouR FAST SERVICE. PRODUCT 

SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 
Microsoft Z-80 softcard 
Microsoft RAMCARD 
Z-90-64K DO 
Z-19 Terminal 
Z-121Monitor12" 

$214 
$129 

$2588 
$777 
$149 

AT ARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 

$649 
$318 
$174 
$444 
$166 

$59 
$84 
$34 
$74 

$114 

NEC PRINTERS 

7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 

NEC DOT MATRIX 

CALL 
CALL 
CALL 

PC-8023 $4 7 4 
Call for prices on ribbons , etc . 

MORE PRINTERS 

Anadex 9500/9501 
Anadex DP-9000 
Oki data M icroline 82A 
Okidata M icroline 83A 
Okidata Microline 84 
Tractor (OKI 80 + 82 only) 
Diablo 630 

$1295 
$1049 
CALL 
CALL 
CALL 

$60 
$2044 

MONITORS 
Sanyo 12" GR N Phosphor 
Sanyo 12" Black + White 
Amdek 12" 300 GRN Phosphor 
Amdek 12" Color 
Amdek Color II 
NEC 12" G RN Phosphor 
NEC 12" Color 

$266 
$239 
$149 
$319 
$779 
$149 
$344 

EPSON PRINTERS 

MX-80 w/Graphics 
MX-80 FT (Friction + Tractor) 
M~-100 (15" Carriage) 

CALL 
CALL 
CALL 

Call for prices on 
Ribbons, Cables and Interfaces 

NEC-PC 8000 
Series Microcomputer 

PC-8001A Computer w/32K 
PC­ 8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 

Call for Software Prices 

$888 
$588 
$888 
$777 

FOR THE LOWEST 

PRICE CALL 


TOLL FREE 

1-800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship­
ment on orders placed before 1 OAM. 
Free use of Mastercard and VISA. Per­
sona I checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub­
ject to revision_ C.0.0.'s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655·7400 

62 N. Main St.• Natick, MA 01760 

Circ le 302 on inquiry card. BYTE October 1982 18? 
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·· a~JI~ . 
--- ... _...ATARI I 

400 

16K 

32K 

48K 


410 Recorder. . . . . . . . . . . . . . . $76.00 
810 Disc Drive . . . . .. . • • . . . . . . • • . . . • . . . . . . . . $449.00 
822 Prin te r . . ...... • .... ... $269.00 

...... $589.00 
.... .. . . . •• •.. . .. •.. . . . . .. . . $159.00 

. . . . • • • • . . . . . . • . . . $259.00 
850 Interlace.. . . .. $169.00 
CX40 Joy Stick .. . ... $18.00 
CX853 16K RAM .... . ..... $77.95 

a HOTATARla 

..II\.. GAMES ..11\... 

PAC·MAN ...... . $35.00 
Cenl ipede $35.00 
Caverns ol Mars .. .. $32.00 

. $29.00 
. . . $29.00 

$39.00 
Canyon Climber . . . $25.00 
Pro1ecto1 . . . . . . . . . .. $24.00 
Mouskallack . $31.00 
Jawbreaker . . . . . . . . • . . . . . . $27.00 
Ghost Hunter . . . .. .... . . . . . . .. . ... . • . . .. .• ... . $24.00 


Telecommunications 

Modems 
Hayes 

Smart. . . S239.00 
Chronograph .. S199 .00 
Micromodem II . S279.00 
Micromodem 100 . S309.00 

Novation Auto . S239.00 
D Cal $169.00 
Cal. S159.00 

Anchor Modem S79.00 

VISICORP 

VISICALC 

Apple II+ .. $189.00 
Atari S189.00 
Commodore . .. $189.00 
IBM . •• . ......•. $189.00 

Also available are: 
VISIDEX VI SI PLOT 
VISIFILE VISITERM 
VIS IPACK VISITREND 

'· 

800 
16K s549 
32K s724 
48K s759 

Microtek 16K RAM $74.95 
Microtek 32K RAM . . ....•.•••...... .• ... . $119.95 
Ramdisk (128K) .. $429.95 
lntec 48K Board ..... . . . . . • • • • . . . . • $219 .95 
lntec 32K ....... $119.95 
One year extended warranty .. . $70.00 
481 Entertainer . . . . . $69.00 
482 Educator . . . . . . . . . . . . . $130.00 
483 Programmer . • • . . • • • . . . . $49.00 
484 Communicator . . . . . • • • . . . . . .... . . $344.00 

K-BYTE 

ROM CART RIDGE GAMES 


FOR YOUR ATARI 

Krazy Shoot Out . ... . . $39.00 
K-razy Kritters . $39.00 
K-razy Antics . . . , .. . .. $39.0Q 
K-star Patrol . . . . $39.00 

STICK STAND 
s599 

ARCADE ACTION FROM YOUR 
ATARI JOYSTICK 

AMDEK 

MONITORS 


300G. 
Color I. 
Color II. 
Color Iii . 

.... $169.00 
S339.00 

. S699.00 
S429.00 

Zenith 9 · (Green). 
OTHERS 

.. $109.00 

BMC 12·· Green . S85.00 

SOFTWARE 
We stock manufacturer's and third party software 

for most all computers on the market ! Call today 
for a copy of our new 

CATALOG 
You"ll find programs by Atari. APX. Data Soft 
Crystal Software. EPYX. Synapse, Online, Arcade 
Plus. K-BYTE. Magis, Canadia n Micro, Professional 
Software. Creative Software. BPI. VISICORP. Com · 
modore. NEC and of course our own! 

FRANKLIN 

ACE 1000 


64K Personal Computer 
Hardware, software and 
peripheral compatable with the 
Apple II and even has some fea · 
tures not found on the Apple. 
MICRO·SCI Apple II/Franklin compalable Disk Drives! 

Call now for best price!! 

('1Eflll(JM] 

Finally. a dual disk drive for 

the Atari 800/400. Both single 

and dual drive models read 

both sides of the disk' Will 

read all disks written for Atari 

810. CALL FOR INTRODUCT· 

ORY PRICE! 


NEC 
COMPUTERS 

8001·A $749.00 
8031 $749.00 
8012 $549.00 

PRINTERS 
8023 .... . S549.00 
771017730 . 52399.00 
351013530 . 51789.00 

MONITORS 
JB·1201 . . . . . . S179.00 
Jc.1201 . . . .... . ..... 5349.oo 
JC· 1202 . 5899.00 
SANYO 1000 COMPU TER .......•.. ..... S1599.00 


Maxell Disks 
MD I (box of 10) . 
MD II (box of 10) 
MFD I (8") ...... . 
MFD II (8'" Double Density) . . ...... • .. 

Syncom (box of 10) . . . .. • •. ..... 

Computer Covers 
Commodore VIC·20 S6.99 

Atari 400 . . .... $6.99 Commodore 8032 $14.99 
Atari 800 . ... $6.99 Commodore 
Atari 810. . . $6.99 805014040 . . ... $10.99 

P.O. Box 6689 

http:S1599.00


HEWLETT 
PACKARD CBM 8032 

T · ·· 
J( .. .l .. .1-· ; 
1~-c-- -- ···-. .. ......,,~ 

HP•85 
HP•87 . .. . . .. . . . . .. .. .. . .. .. 51799.00 
HP•125 .. .. .. . .. .. .. .. .. . 51999.00 
HP•85 16K Memory Module . . 5169.00 
5'.'." Dual Master Disc Drive .. . .. S1799.00 
Hard Disk w/ Floppy . . ..... . , , .. .. . .. . 54349.00 
Hard Disk . . . . . . . . . . . . . . . . . $3549.00 
"Swee! Lips" Ploller. . ... $1199.00 
80 Column Prinler . . . . . . . . . . . . . .. .. . . . . $649.00 

F/,'OW HEWLETT 
~~ PACKA~D 

HP 41CV 
CALCULATOR 

5239 
HP 41C . . .. 5189.00 
HP11C . . . . 579.00 
HP12C .. .............. . 5114.00 
NEW 15C . . . . . . . . . ... 5119.00 
NEW 16C .. . .. . .. .. .. .. . .. .. . .. $125.00 


HPIL PERIPHERALS IN STOCK! 


~ -

f~) EPSON 

~INTERS 

MX 80 wlGraltrax .............. .. 

MX 80 FT Il l .... ... ............. . 

MX 100 .. 

ADA 1600 Parallel Pr inter to CBM . 

ATC·1 Parallel Printer to Atari . ... 

AP·BO Apple Parallel Card & Cable . 

IBM-1 Parallel Printer to IBM . 


.. $449 
CALL 

. . CALL 

. $1 19.00 
.... 529.00 

.. 569.00 
. .. 532.00 

In-stock items sh ipped same day you 
call. No risk, no deposit on C.0.D. 
orders. Pre-paid orders receive free 
shipping within the continental United 
States with no waiting period for 
certified checks or money orders. 
All advertised prices include a 3% 
cash discount from normal credit card 
prices. NV and PA residents add sales 
tax. All items subject to availability 
and price change . 

sggg 


Word Pro 5 + ... .. . .. . .. . .. . .. . $319.00 
Word Pro 4 + . .. ...... ... ......... $299.00 
Word Pro 3 + . . . . . . . . . . .. . . . . . .. . . . $199.00 
The Administrator .... $379.00 
lnloPro Plus . . $219.00 
Power . . . . . . . . . $79.00 

Televideo 

Terminals 


910 . 5579 
912C ...... 5699 
920C . ..... 5749 
925C .. 5749 
960 .. . .. .. 595G 

.. 5Calt 
5Call 

.... 5Call 

.... 5Cal l 

.. ... 51399.00 
51749.00 

. .. $499.00 
5799.00 

.. 5119.00 
529.00 
595.00 

· TEC 

802 . 
802H . 
816 
806 . 

Starwriter 
F10·40CPS .. 

F10·55CPS .. 


Prowriter 8510A 

Prowriter 1550 . 

ADA 1450 Serial Prinler lo CBM 

ATC-2 Serial Printer to Atari . 

AP-S10 Aoole Serial Card & Cable . 


CENTRONICS 

PRINTERS 


739-1 .. .... .. . $519 
739-3 .... .. . . . $619 
2 Meter RS232-RS232 Cables . 529.95 

-ALSO -
Diablo 630 Special . $1799.00 
Talley 8024-L . $1629.00 
IDS Prism . . . . . .. . . . . . CALL 
Oaisywriter . .. ..... CALL 

Commodore 

Business Machines 


CBM 64 ....... . .. . .. . . . . . . . . . . . . . . . . . CALL 
4032 . . .. .. . . .. • .. . . $969.00 
8096 Upgrade Kil . . . . • .. . . .. . . . . 5369.00 
Super Pet . . . .. .. . . . . . . . .. $1599.00 
2031 $529.00 
8250 Doubled Sided Disk Drive . . . $1699.00 
D9060 5 Megabyte Hard Disk . . . 52399.00 
D9090 7.5 Megabyle Hard Disk . . $2699.00 
8050 . . . $1299.00 
4040 . .. .. .. .. .. . .. .. $969.00 
8300 !Leller Oualily) .. .......... . ... $1799.00 
8023 . . . . . . . . . . . . . . . . . 5769.00 
4022 . . . . . . . . . . . $499.00 
Pel lo IEEE Cable . . . . $37.00 
IEEE lo IEEE Cabl e ... .... . . , . , ... , ... .... $46.00 
Trac to r Feed for 8300 . ........ . . . .. . . .... $240.00 

C• .......... " VIOO
VIC20 
J .........,.:..........,.•~............, l \\ 

I U:\·.1' 1t~1.'l"r';'l' .\

I r t , , , . ,,. t t •\I t · ·\ 
1 

VIC 1530 Commodore Datasselle ..... 
VIC 1540 Disk Drive . 
VIC 1515 VIC Graphic Printer ... 
VIC 1210 3K Memory Expander. 
VIC 1110 BK Memory Expander 
16K VIC Expansion . . . 
VIC 101 1 RS232C Te rmin al Interlace . 
VIC 1112VIC IEEE-488 Interlace . . . . . . 
VIC 1211 VIC 20 Super Expander . . . 
VIC Molher Board . .. ....... 

. 569.00 
. $499.00 

$339.00 
. . .. 
... 

. 
. . . 

. 
...... .... . 

Smith-Corona 

TP·I 

532.00 
553.00 
$94.0Q 
$43.00 
$86.00 
$53.00 
$99.00 

OKI DATA 

PRINTERS 


82A . $469.00 
83A 5599.00 
84 Parallel ... $1099.00 
84 Seria l . . ... $1249.00 

NOTE 
Okidala 82A and 83A Prinlers come equipped 

with bolh parallel porls & RS232 Serial porls. 

477 E. 
IN PATHIRD ST. 
CA LLWilliamsport 

PA 17701 (717)327 9575 

http:52399.00
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•' ­

How many times 
must your 
computer stop 
just to talk 
to your pri11ter? 

&'6Apparat, Inc. 


Your computer talks faster than 
your printer can listen. Expensive 
time is lost forever. SPOOL/64, a 
64k byte hardware print spooler, 
keeps your computer processing 
while your printer is printing. No 
more waiting . No more wasting. 

SPOOL/64 buffers your print 
output and transmits the 
information to your printer at the 
printer's specific p1·int rate. It 
buffers up to 13 minutes of print 
output (at 80 characters per 
second). 

SPOOL/64 plugs directly into 
both your printer and 

tl'I 

computer, accepts input from 
parallel centronics cables (serial 
RS-232 available soon), and its 
user programming feature allows 
you to download your own 
programs so SPOOL/64 can 
handle sophi"sticated print 

routines. And SPOOL/64, used 
with your softwa1·e spooler, can 
give you the highest performance 
spooling available. 

SPOOU64 

SPOOL/64 utilizes 64k of d1·na 111 ic RAM, a 
Z-80 CPU, a 27 16 ROM a u<l! a rnp y oft he 
source progi-am for the object code: in the 
ROM is incluclecl. 

-1-:319 
SPOOL/64, priced atjust ~ 

is rhe most cost/effective print 
spooler on the market. E\'aluate 
performance. Evaluate price. 
Then let SPOOL/64 get your 
computer back talking to you. 
Call or write Apparat today frn· a 
free brochure. Dealer inquiries 
invited . -
-
~ 

440 l So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 
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Gtt Tht Most from Your NfCPC-8001 
Listing 1 continued: 

With RACET COMPUTES Software!!1900 CALL 26167: GOSUB 3500: IF 
G = 89 THEN G = 82: GOSUB 53 RACET NECOOS does rnore for your PC-8001 lhan any other DDS. II s 

00 	:z :::: 2: F~ETl.ffrn laster. more eflfclent and easier to use . 11 ' s loaded wi th exl ra lealures 
10 let you slrelch lhe limils ol your system . This advanced operaling1910 	 GOTO 1f:l20 
system works wilh the ROM NBASIC lo give lull comp~libillly With color19 'I 0 T <Ht 1 ) A: SD "'' SD + < X = 1'I and other BASIC command~ .

> + <X = 17> * 2: IF MM < ~ EMPHASIZES' INTEGRITY. NO MOUNT or REMOVE comma nds l:xcel· 
3 OR Y < > 6 THEN MM = MM + lenl pro lecllon lrom improper diskeUe swappir19 AGAIN . HELP Him 
ex= 17) * <MM = 2>: GOSUB 7 and REF co111111anC1s . Fi le password protecllon . 

0 0 0: F~ETUFrn ADVANCED FEATURES . All ODS luncllons a11d comrnancls 11 1~y U' ll'.Pct 
d1rec11y 111 ~BASI C progrnm'!! Special RUN oplion allow~ rnergmg nl1950 	 WW = WW .... 1 :T<Ht2> = A:Y = A 
programs , relainrng all voriables in memory. FixeiJ hlock spanned:RA = 	 o: CALL 25378: GOSUB 'I records 	 AUTO and DO commands. Machine lanyuage lo.ids and s~v es .

'IOO: 	 GOSUB 530o:z = 2: RETURN MATPRIN r and MATIN PUT to disk . Con1plele direclory. Al l super­
- vlsory cHlls documenled ano ava1lahle to lhe mAcl1ine langllage pro­2000 	 REM TREASURE 

grammer Superzaf) u11lllJ included2010 	 IF A = y THEN GOSUB 530o:z 
= 2: F~ETURN * NEW * (g-fC~gl'RfC '.pf CIL• $99.95 

2020 	 VTAB 10: IF Y AND Y < 6 THEN ** 
THE mosI popular

PRINT S$; TT; M$ 
2030 PRINT : PHINT "DO YOU WANT 

A "M$CY>: GOSUB 3500 
20'10 IF G = 78 THEN GOSUB 5300: 

Z = 2: F~E TLmN 

2060 F = F + <Y = O>: IF Y = 6 THEN 
WW= 	 WW+ 1:M$(6) = N$CWW>:M * NEW '* ELECTRIC SPREADSHEET * * $75 
M = MM + <MM = 0) * <WW = 5) 	 A B! SIC Spreads eet pro n1 lor the PC 8001 l\nytllmg you work 

wil eolumns and rpws and ·r ;11cu1a101bel gs on tne Elech 1c Spread·:SD = 	 SD + INT <WW * TM * C 
sheet ResuJts I rmntled lo~ screen Qr P.( ter 'Whal II questionsS I 960) answered . P/L lore lrnl , Personal b~d,()1\1 Real es tale rnves1men1 . Ncl ' 

2070 Tl = TT+ Y * <Y < 6>: IF T1 wor h forecast. Cash f ow est1males Business arms . Works on 32K or 
/ KK THEN HOME : CALL 25'13 64 system!'! 70 op raiors plu histogram pol. revise spreadsheet 

1: 	GOSUB 7000: GOSUB 5300:Z - layout. and more . Selecl preprogrammed operators tor li ne. column or 
cel l alculations Set olumn widths and nu111ller ol oec1m~ls . Manual2: F~ETUFrn 
and d1sketle Jrrclude 2 ~amples2080 	 SS = SS + 5 * <Y = 6) + <TT ­

Tl> I 5:TT = Tl:C = C + <Y = 0 SIC 
7>:D D + 5 * <Y = B>:KK = 
f(f( + 3 * < Y = 9 ) : I F Y = 1 9 THEN 
CL = 1 

including 	 days between dales ancl Julian dales. Extended siring2090 	 TM = TM - 60 * <Y = L>:T<Ht2 lunclions include 1ustily. lruncale . center. rolate . lr:111slate. sh1fl.
> = A: MM = MM + < Y -· 6 > * < M pack. end searcl1 , Array functions include masked search ol 110!11 
M = 3>: IF J AND J < 6 THEN sorted ond unsorled arrays. and insert rn sorled arrays. 
T<Ht2> "" J 

MULTI-KEY SORT 'MKS' $602100 Z = 2: GOSUB 5300: RETURN 
no 0 F~EM EXIT SUPER FAST Machine Language In-Memory Sorts. Three key sort on 

500 elemenls in 4secondsI11 Simple one-tine BASIC lunc lrons - SORTV2210 	 X = CS - 2:I = 'I * INT <2 * ond SORT Cverhs. Mixed ascending and descending keys .TM I 	 960) + 2 * SR + X:El = 
1: 	 TEXT : HOME : IF MM = 'I THEN BASIC PROGRAMMING UTILITIES 'BASUTIL' $60 

CALL 26'127:sc = SC + 100 * COMPR~SS. EXPAND. PRETTY. XRff Cross Reference Ulil1ly . Greal for 
(3 - SR>: GOSUB 3200 modeling . debugging anti slr11ctu11ng BASIC programs 

2220 ON I GOTO 2270.2230.2270t22 
KFS-80 KEYED FILE SYSTEM 'KFS-80' $15030.2230.2250.2260.2230.2250. 

MACHINE language BASIC ISAM ulrlity provirtes keyed and sequenlial22~i0 tZ260 t2250 
access :a multiple files. Simple 1n1erlace In BASIC . B1nitry tree keyecl·2230 	 PRINT : PRINT "ENTF\Y HJ SEC lile index sysle111 provides rz1o id ;iccess lo records.TOR II 1 -- X" BLDCf(ED II: CALL 2 

558'1: IF SR - X < > 1 THEN CONVERT TRS-80* PROGRAMS TD RACET NECOOS 
CALL 	 25616 WITH ' PROTRAN' $99.95 

22'10 GOSUB 'l'IOO: IF G = 32 THEN COMPLETE ul11111es for Irle tr;irrsfer dnd BASIC program conver sion . 

GDSUB 5300:Z = 2: RETURN Mod Il l diskelles 1my he read rti1eclly Mod I and II v1 ,1 RS·23? . 


Tran sfer 13ASIC progra111s. rtala lrles . or machine lanyuage lites . 1~0
22'15 	 IF G < > 81 THEN 2230 
SUPPOHT 	 is provided tor conversion al machine language liles or2250 	 TEXT : HDME : PFGNT S$"FAIL PEEK's. POKE's or USR 's to function on PC-8001. Substanti,11 knowl·

ED - II: PFGNT : PRINT N$ ( 5) II edge al IRS BASIC and NBASIC required . Package designed !or 
WAS IN SECTOR "SR: GOSUB 320 sollw.1re authors. 
0 	 AVAILABLE FROM YOUR LOCAL NEC DEALER or lrom RACET cuM•urfs 

2260 	 CALL 25'169 
CHECK. VISA . MIC. C 0.0 .. 

PURCHASE OROER 
2270 	 CALL 25570: GDSUB 6100: IF 

G = '19 THEN = GDSUB 530 	 Telephone Orders Accepted ~RACET co~~~1nnE§~,.:J:!~Z 2: 
1714) 997-49500: F~ETURN 	 1330 N. Glassel!. Suire M. Orange. CA 92667 (714) 997-4950 

2280 	 IF G = 50 THEN Z = 1: HGR : ·ms-so IS A TRADE MARK Of TANDY CORPORA rio;~ 
ELEC TRIC PENCIL IS A I RADE MARK Of Mll:HAH SCHRAYlHTM = 	 1: FDR I 1 TO 33: FDR 

• ELECTRIC SPREADS HEE r IS A TRAUtMARK UF OM G HM1f1· & 1,s'''l'I" 11 ~ 
Listing 1 continued on page 192 

Circle 330 on Inquiry card. October 1982 ©BYTE Publications Inc 191 

http:g-fC~gl'RfC'.pf


PRICE BREAKTHRU­

8ULL! 

IT'S A MIRACLE!! 


SMITH CORONA TPI 
Daisy Wheel Printer 

Std. Opts.: Serial (RS232)1 

Parallel, 10/12 pitch­

Please Specify 

Cable Extra­
 s939.oo 
Factory Warranty 

LIMITED SUPPLY 
TANDON FLOPPY DISK DRIVES 


For ~od I, Mod Ill, IBM-PC, 
etc. me. PS & case 

Add $100 for 80 track 
Floppy Disk Case and Power 
Supply-$49.95 

Available as Bare Drives 

·ssDD-Single Side Double 
Density, DSDD-Double Side 
Double Density 

MIRACLE of 
5 1599~!plete 
Famous Manufacturer 6.3 
Meg WinchesterDisk System 
Inc. Power Supply, Case, 
Cables & DOS Assembled & 
Tested-120 Day Warranty 
Avallab1e for IBM·PC 

SSDD* 40tk 
s195 00 

• 

DSDD*40tk 
$ 2g5 

• 
00 

-the MONTH 
9.6Meg $1799 
complete 
12.6 Meg 

complete $2399 
(2 drives) 
19.2 Meg 

complete$2 799 
(2 drives) 

Coming·Soon-Mod Ill & IBM Internal Winchester 
MOD I- Floppy-Winchester Combo. pkg. 

"LAST but not LEAST" 
TRS-80 Mod Ill 48K s999 
+ 1 Floppy disk* s1349 
+ 2 Floppy disks• s1549 

RS 232C 
adds70Add $100 ea. for 80 tk drives­

TRSDOS & Manual $21­
DOS+ s99"All'aiJable Separalely as complete kits- 1 dt . SUO 2 dr. S630 

BACK better than EVER 
Terms-COD or Prepaid Only DISK SUPPLY CO. 
F.O.B. Shipping Point Suite 439 
(215) 461-5437 	 • 
Prices Subject to Change 111 S. Ohve St. 
Without Notice. Media, PA 19063 

TRS-80 Trademark of Tandy Corp. 

Listing 1 continued: 

Q = 1 	 TO lB:ACitQ> = o: NEXT 
(~ t I: F~ETLJFrn 

;?.290 GOTO n70 
;?. 1100 F~EM BLAS>T 
2'1:L 0 IF F == 0 THEN 

: CALL 26180: 
2120 	 F = F - l:D = 

11P = o: FOR I 
1800:TCI,1> = 
!':i~i 0 0 

2130 	 FOR I = 1 TO 

HOME : TEXT 
GOSUB 3200 
D - 2:c = C ­

= 1 TO VV: GOSLJB 
G: NEXT I: 

5:V = M + 
3 ) ···· CI :::: 'I ) : W =:: N + CI 

···· CI=:: n: IF ACV,W> = 
ACV,W) = l:K = 11: GOSUB 
O:K = 1: GOSUB 6800 

2110 	 NEXT I:K = ACM,N> + 1: 
6700:K = 2: GOSU[: 680o:z 
:ACM,N> = l:S = 1: RETURN 

~?.60 0 	 F~EM sm:~EAM 

2610 GOSUB 7000: PRINT : 
f~(;?.> THEN PRINT "YOU 
OVEF~ THE "M~HlEl) :z =: 
10 oo: m:Turrn 

2620 K = 8: GOSUB 6700:K 
6800: CALL 26531: IF 

CALL 26588:CL = 0 
;?.660 	 M =:: FN F~C33) + l:N 

18) + 11 IF ACM,N> < 
U.>60 

2670 	 GOSUB S800:V = M:W 
8:S = 	7:z = 2: GOSUB 

= 

::: 

GOSUB 

CI = 
"' 1 ) 
11 THEN 

670 

GOSLIB 
= 2 

IF FN 
LEAPT 

~.i: GOSUB 

7: GOSUB 
CL THEN 

FN F~( 

> 0 THEN 

= N:K = 
6800:A< 

M,N) = s: TEXT : GOSUB 5300: 
POKE - 16297,0: RETURN 

2800 	 REM ?FRIEND 
2810 I = FN RCL) + c:E = L - ECX 

- L>: IF CCY <SANDY > 0) 
OR Y = Al AND TT > 0 THEN Y 
= Y ~ CY< 6>: GOTO 2810 

2820 IF MM = 3 AND Y = 6 THEN J = 
30lNN = Al GOTO 2850 

2830 J O:NN = TCH,2>: GOTO 2870 

2810 	 J = 5 - YIJ = FN RCJ) + l:N 
N ::: ,.J + y 

n!:'.'iO HOME : Pfn:NT "THE "M$CX>" D 
EMAN[)f:) "cl:M$: Gomm 3::'i00! IF 
Y ::: 0 THEN Y ::: A 

2860 	 IF G = 78 THEN Z = 3: RETURN 

;?.E!70 	 HOME : PFGNT "THE "M•t>CX);: IF 
I < DCX - L) - J I 2 OR 
,.J THEN PFGNT " ATTACf(El 
:AU = 1:z = 1: RETURN 

2880 IF I > E - J I 2 THEN 
II I!:> FF~IENDL.Y": TT ::: TT .. 
S = SS + J I 5:TCH,2) ~ 

70oo:z = s: RETURN 
~?.89 0 	 PF~INT II IGNOF~ES YOU": z 

F~ETl.mN 

::i 00 0 	 m::M END 

TT < 
YOU" 

PRINT 
,.J: !3 

NNI GOSUB 

::: 3: 

::10 :l 0 	 TEXT : HCJME : PIUNT !:;1; II i::EEN 
l<ILL..ED'': IF [:[: < 0 THEN CALL 

~?.60 o::i 
::l?O 0 \)Tr~[: '.'.'i : PIUNT "YUtm Cll.JE!H !:> 

com: I!:J "!'.JC: TM ::: (): CALL Z'.:i7 
53: CALL ZS711: GET A$: IF A 

Listing 1 continued on page 194 
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"My computer helped me write 

The Final Encyclogedia. Iwouldn't trust 


anything less than Scotch®Brand Diskettes 

to make a long story short:' 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business­
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyc lopedia . He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product-
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewr ite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard for you . Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free . So you can expect it to 
perform exactly right. 
Scotch 8" and 5%'' diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple , PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you , call toll-free: 
800/328-1300. (In Minnesota, call 
co llect: 612/736-9625 .) Ask forthe 
Data Record ing Products Division . 
In Canada, contact 3M Canada, 
Inc ., Ontario . 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

"°""":­
clisl<Je dis!<sftss . 


. i ~~;_ ./ . . ·11 ­
1 ' l _ _ 

3M Hears·You ... 

3M 
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For The Best In 

Price, Selection and Delivery, 


Call Now 

TOLL FREE 


800-368-3404 

(In VA, Call Collect 703-237-8695) 
AMPEX•INTERTEC•TEXAS INSTRUMENTS•GENERAL DATA 

COMM.•ANDERSONJACOBSON•C. ITOH•OUME •BEEHIVE• 

DATASOUTH•DIABLO•CENTRONICS •NEC •PRENTICE 


SUPERB RAIN MICROS 
INTERTEC: 

64KDD·. ­
64K ao· ... 
64K so· (96TPI) 

·( includes M/Soft BASIC) 

DDS-10Meg

(Hard Disk) . . ..... [9U!4...i<J&i¥0i 


l:J;li:iiAA;fil 
NEC: 
7710 . .. .. . . .. c$2196 
7715 . Call for Special Price 
7730 . . . . . . . . $2196 
7720 . . . . . Call for Special Price 
7725 . . . . Call for Special Price 
Std. Forms Tractor . $ 200 
3510 . . . . . . . . . . . . $1690 
DATASOUTH: . Call 
DIABLO: 630-R102 . .... $1995 
630·R110 . . .......... . $1795 
630-Rl53 • .......... .. $1745 
•(tor IBM P.C .• Apple II, TRS-60) 

630·K104 (KSR) . . ... $23B5 
620-SPI . .... . .. $1195 
OUME: 
Sprinl 9. 35 KSR . . . . $1B40 
Sprint 9. 45RO, Lim. Pan $1B45 
Full Panel . . . . . . . . . . . . $1969 
Sprint 9. 55 F.P.Ex.Mem .. $21B6 
Sprint 9.55RO.Lld. E x.Mem. $2095 
Bi-Dir. Forms Tractor . . . $ 199 

•i2;1i•.11:r.1s;w 
AMPEX: 
Dialogue 30 ............ $ 775 
Dialogue BO . ......... . . $ 939 
BEEHIVE: (SMART DISPLAY) 
DM5 .. . . Call 
DM5A . ..Call 
DM310(3101 Emulator) . . ...Call 
NOTE: IBM and Burroughs compatible ter ­
minals available. Please inquire. 

C. ITOH 
CIT 101 . ..... .. .. . ..... $1350 
TEXAS INSTRUMENTS: 
745Standard . .......... $1390 
745 Std. (Reconditioned) Call 
B10 Basic . . . . . . .$1249 
B10 Package .. .. $1439 
B20PackageROPackage .$1610 
B20 KSR Package . . . Call 
B40 RO Basic . $ 795 
B40 RO Tractor Feed Pkg . . $1059 

l?l·lilQ!AA;tW 
PRENTICE STAR: 300 Bd . . $ 124 
DISC DRIVES 
OUME: 
Data Trak 5 . . $300 or 2 for $549 
Data Trak B ... $525 or 2 for $999 
SOFTWARE 
BISYNC-37BO . $ 769 
Wordstar . $ 2B9 
Data Star . . . . $ 199 
Mail Merge . $ 99 
Spell Guard . $ 229 
Plan BO . . . . . .. $ 249 
Super Cale . . . . . . . . . . $ 249 
Words tar (IBM P.C.) . .... . $ 2B9 
Mail Merge (IBM P.C.) . . $ 99 
d Base II . . $ 529 
CalcStar . . . . . .... $ 1 B9 
SuperSort . .... .. ..... . $ 1B6 
Nevada Cobol. ........ . $ 176 

Special! While They Last! 
SOROC TERMINALS 
10120 . ........ •• 
IQ 130 ..... . . I 

IQ 140 .... . . . . ... I 
 • : • 

z 

VISA 

Listing 1 continued: 

'.:J:?. '.J O 
::; ;:. "f 0 
::J :-jO 0 
::l~''j :I. 0 

3 ~'j :i 0 
' l ' I 0 0 
' t -<11 0 

q5oo 
45 10 

'l ~.i 2 0 

<!C O 0 
' !Dl 0 

'W?O 
~.'i 10 0 
~51 :L 0 

~j ~l 0 () 
'..'! :J 1 0 

~ 'i 'IO 0 
~.'i 'I I. 0 

~:; ' l '.J 0 
!'.'j~'j() () 

~:i ~.i 1. 0 

~5 6 0 0 
'.'56 10 

562 0 

~ 'i <'> '.'l 0 
::; i' 0 0 
~'i7 1 () 

'.'.'.i/2 0 

'.'. iBO 0 
'.''iD:I. 0 

~1; :" "Y" THEN 
IF A$ :::: "N" 
GDTD ::J ? OO 
l(EM Y/N 
CALL ? 57141 

THEN 


CDSUB 

C < > 7U AND G 
:i ~:i :I. 0 

l'(LTUl(N 
l(EM CCJNT 
CALL 256 73 1 GDSUB 

REM FILLCAVE 
FDR I = 0 TD 99! 

33 * N + M THEN H 
r;:ETUl'(N 
NE XT I!VV = vv ­

>: NE XT I! VTAB 
lff:M Mt1P 
TE XT : HOME : 

,o: CALL 259/:L: 
1:n :: M scm::r::N 
POKE ?4 721,II 

F(EM 

Vl = 

F:C1Ul 


0 
= Vl 

IF 
IW = 

l'i:l.JN UO 
END 

6 100: IF 

U9 THEN 


6:LOO : RETU RN 

IF TCI , Ol = 
= IIP = 11 

<VV - 99 ) • 
99 + l : T<VV , O> = '.'l '.'l * N + M: 
P = O! H = VV: ~ ETURN 

F(EM [.; ETMClN~:lTEf( 

G = FN R<:L9 - WW) +WW ! IF 
G < 11 THEN G = 11 

i'(ETUf;:N 
r;:EM Df(ET CHM 
FDR I = 1 TD 3: VTAB ( 2 + I 

>I HTAB 3 0: PRINT A$(I,X - L 
4 ! RETURN 

POKE - 163 04 
RETURN 

CALL 24 72 0: 
J :::: uu THEM I'( ( :l) ::: rr rn ( :·:'. ) 
KKlR( 3 ) = SSIRC4l = D!RC5l 
C!R(6) = Fl FDR I = 1 TD 61 
(1 + ? * Ill HTAB 201 PRINT 
F: C:U : NEXT I 

CDSUB 6100! RETURN 
l(EM ~ : > HAl<E 

FDR I = 1 TD ?01 TEXT : 
: POKE - 16'.'101 , 0: NEXT 

f(CJCf(FALI... 
FN RC'.'13) + 11W1 = 
+ 1!1< ... A(\)1 , \.!1)1 

DR K 7 DR K = 9 
AND N Wll THEN 

FN R( 5 ) = 1 THEN 
Wll GDSUB 67001K 

IF 
-· 
-

VTAB 

HOME 
II RETURN 

FN 
IF I< 

DR CM 

RETURN 


V = Vl 
- 111 GDSUB 

81 DRAW 
X, 15? ! 
144 STEP 

In addition, we can make EIA RS 232 or RS 449 
cables to your order, and supply you with rib­
bons, printer stands, print wheels, thimbles for 
all printers listed. And many, many more items. 
CALL NOW. 
All items shipped freight collect either motor freight 
or UPS unless otherwise specified. All prices already 
include 3% cash discount. Purchase with credit card 
does not include discount. Virginia residents, add 
4% Sales Tax. For fastest delivery, send certified 
check. money order or bank-wire transfer. Sorry, no 
C.O.D . orders. All equipment is in factory cartons 
with manufacturers' warranty (honored at our depot.) 
Prices subject to change without notice: Most items 
in stock. 

Terminals Terrific. Incorporated. P.O . Box 216 . Merrifield. 
VA 22116 . 800-368-3404 (In VA. Call Collect 703-237-8695) 
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<'>fl OO:A<V:L,, Wl> == 11 
l(L TUF(N 
Fff:M Nnmr1P 
FDR X = 8 TD 261 STEP 

?4 AT X, O: DRAW ? 1 AT 
NE XT x : FDR X = 8 TD 

fl! DRAW ?6 AT O. X: DRAW ?6 AT 
212,x: NE XT x :M = v : N - w: K ­
:LO: GDSUB 68 00 1A<M , N> 9 : S 

DRAW 2 0 AT O, O: DRAW AT 
2 / 2 , 0 : DI'( A\.! :I. D AT 0 , 1 !'.'i 2 ! DI'( A~-! 

5 AT 27? , 152 ! RETURN 
l;: EM ~ : > Pil::(.il.. 

~.! :::: 2 0: ~-! 2 0: C;!'( : CCll... ClF(:::: :I. 
51 FDR E = 4 TD ?? STEP 3 1 FDR 
Q = 1 TD 2 * E:V = V + <D < 
E) * ( - 1) A E I W ~ w + (Q > 

Listing 1 continued on page 196 
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Smith Corona TP-1 TEXT PRINTER 

Hayes Smartmodem IBM Products 

Quadram 
QUADBOARDS 

Memory in 64K blocks (up to 
256K), a centronics-compatible 
parallel 1/0 with hardware to an 

HAYES SMARTMODEM .. '22988 external port, an asynchronous 
HAYES 1200 BAUD RS-232C communications port 
SMARTMODEM ......... 157488 (DB-25 male external), and a 

clock/calendar with on-board 
MODEMS battery-all of this on one 

QUADBOARD. Exceptional quality HAYES MICROMODEM II . 129988 
& design leaving remaining IBM PC

SIGNALMAN MARK I . . . . . '8988 
slots free for other applicationsNOVATION AUTO CAT .. 122488 

NOVATION APPLE CAT .. 133488 64K QUADBOARD . ..... 143988 
NOVATION 1200 BAUD 128K QUADBOARD . . . . . 153988 
AUTO CAT . . . . . . . . . . . . . 156988 192K QUADBOARD ..... 162988 

NOVATION 1200 BAUD 256K QUADBOARD . . .. 171988$s99aa UPS DELIVERED APPLE CAT . . . . . . . . 1579•• 	 64K MEMORY CHIPS 
(PKG. 9 ) . . . '9988 

• 120 words/ min ( 12 cps) with full letter-quality 	 USI Pi Series 
QuCeS Inc. • Either parallel or RS-232( interfacing available (specify) 

Big Blue for the IBM PC features• 10 or 12 pitch (characters per inch) available (specify) 
a Z80 microprocessor running at 
5 5 MHz, 64K memory, a cen­
tronics-compatible parallel 

• Friction feed on 1 OW ' printable line; takes 4-part forms 

Okidata Printers TEC Printers port, the RS-232C por~ an 


MICROLINE 80 . . . . . . . . . 134988 
 on-board calendar /clock, & a 


MICROLINE 82A . . . . . . . . 143988 
 hard disk interface. 


80/82A TRACTOR . . . . . . . 15988 
 BIG BLUE . . . ... . ... . ... 151988 

MICROLINE 83A . . . . . . . . 169488 QuCeS Hard Disk subsystems for 
OKIGRAPH ROM . . . . . . . . . 144•• the IBM PC . 

RS-232C 2K BUFFER . . . . . 115988 


6mB HARD DISK . . . . . . . 1248988 
DMP85 . . . . . . . . . . . . . . 146988 

MICROLINE 84 Parallel 12mB HARD DISK . .... . 1283988 
Generic version of NEC &200 cps. . . . . . . . . . . . . . 1104488 	 20 MHz bandwidth, 1000-line·at­ 24mB HARD DISK . 1422988 

Prowriter printers. Features 120MICROLINE 84 RS-232C center resolution, 80 columns by 

cps, b~directional, logic-seeking. 
200 cps . . ....... 1116488 	 24 lines-the USI Pi-3 w ith amber Xedex
1.3K buffer. 5 fonts, 8 sizes on screen redefines quality. Amber 
9x9 matrix, w/proportional prin~ 	 BABY BLUE ....... . . .. . 153988
Anadex Printers 	 makes any d isplay easier to read all 
true descenders, & Gree k/Math day, every day. Used b y lni:.DP-9500A . . .... . .... 1146988 
font. 160 x 144 dots/ inch H ~Res 	 MicrosoftBOTTOM LIME's presiden~ theDP-9510A . ... . . .. . ... 1146988 
graphics matrix, 1I144" line feed. USI Pi-3 Amber Monitor comes with 64K RAMcard .... . ... .. 127488 


DP-9620A . . . . . . . . . . . . 1156988 
Friction & tractor standard, rear his personal recommendation. 64K MEMORY CHIPS 
paper path. Parallel only. ( PKG. 9 ) . . . ............ '9988 


USI Pi-1 (9" Green) . .... 116488Brt'ther Printers NEC PC-8023A-C . . 1509ea USI Pi-2 ( 12" Green) .... 117488 

C.ITOH PROWRITER .... .. 149988DAJSYWRITER 2000-lncludes 	 USI Pi-3 (12" Amber) . . . . 119988 Maynard Electronics 
C.ITOH PROWRITERParallel, RS-232C, IEEE488, 	 USI Pi-4 (9" Amber) . . . .. 116988 

FLOPPY DISK 
CONTROLLER . . . . . . . . . . 118988 

& Current Loop interfacing Parallel & RS-232C .. . .. . '61488 

standard . . . . . . . . . . . . . 1108988 CJTOH PROWRITER 2 .... 173488 Amdek Monitors 

CABLES . . . . . . . . . . . . . . . . 
14988 C.ITOH PROWRITER 2 

179488 	 Tandon Drives 
TRACTOR . . . . . . .. . 114988 Parallel & RS·232C . . . AMDEK 300G 13" . . . . . 117988 

F-1 0/40 STARWRITER 40cps AMDEK Color I . . . . 137988 40 TRACK, SS . . . . . . . . . . 122988 
Centronics Printers Parallel or RS-232C .... 1149988 AMDEK Color II 40 TRACK, OS . . . . . . . 131988 

F-10/55 PRINTMASTER 55cps High Resolution RGB . . . . 179988CENTRONICS 122 . . . . . . . '97988 
Parallel or RS-232C . . .. 1179988 AMDEK Color Ill ( RGB) ... 1499•• IBM PC SoftwareCENTRONICS 739 
F-10 TRACTOR . . . . . . . . '28988 

Parallel Interface .. .... . 1564•• 	 We carry a full line of IBM PCZenith MonitorsCENTRONICS 739 Cables & interfaces available for Software. Also Apple/Frankl in 
RS-232C Interface . . . 167988 the Apple, Atari, CBM/Pet, IBM PC, ZENITH ZVM-121 software. Ask about our Software 
739 COLOR OPTION . . . . . 17988 Osborne and TRS·BOs ( 12" green ) ... . . 1139•• Society discounts. 

IDS Printers Orders & Information: CALL {603)-673-8857
PRISM 80 . . . . . . . . . . . . . . '99988 

Orders Only: CALL (800)·343-0726
Includes Sprint Mode, Dot Plot, 
and Cut Sheet Guide No Hidden Charges 
PRISM 1 32 . . . . . . . . . . . . 1169988 No surcharge for credit cards-No charge for HIGH TECHNOLOGY AT AFFORDABLE PRICES 
4-Color Graphics, Sprint Mode, UPS shipping-Stock shipments next day 
Dot Plot, and Cut Sheet Guide All equipment shipped factory fresh w ith 

manufacturer's warranty-We accept CODs

CALL FOR PRICES Open PO's not accepted- $50 minimum 


order-No foreign orders accepted
On NEC Spinwriters, Qume & '-"-1_•_0_.rz&r:
Prices !'.Ubject to change-call ror quotesDiablo Daisywheels. QUANTEX, 

DATASOUTH, DIP, MPI and other Milford NH 03055-0423 
printers available. 
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Listing 1 continued: 

[) • ( - 1) A E: PLOT v.w: NEXT 
Cl, E; l'~ETUF:N 

5900 REM DRAH-NOMOVE 
5910 V = M:W NIK T: COSUB 680 

o:M = M - xc:N N YC: RETURN 

6100 REM CETCHR 
6 1 :l 0 C :::: PEE I< ( .... 1 6 3 8 'I ) .... 1 2: D : IF 

TM > 0 ANO C < 0 THEN VTAB 
231TM =TM + 0.0 7 71 PRINT INT 
<TM J 11 '.:>Ee::; ::;cu F:E 11 '.:;c 11 ~::i EC T 
Of( 11 C'.>: COTO (, 1 l 0 

6120 PUKE 16368t01 RETURN 
6600 REM MAPMOVE 
6610 V = M XC : N = N YC '. K = (, ( 

V, Hl + 11 COSLJB 6700 1K I( .... 

1: CUSUB 6DOO:v M:w = N ! I< ::" 
(1 ( V, H) :; IF I'. 1 < 1 THEN CO'.:)UB 
6700 

6630 I< I< + 1 I CU'.::;UB 600 0 '. 

6700 REM CANCEL 
6710 XDRAN K AT V * 8,H * 81 RETURN 

6800 !'(EM or;:(,1-1 
6810 DRAW K AT V * 8 , N * 81 RETURN 

7000 F:EM DEl... r1Y 
7010 FOR I = 1 TO A: NEXT IlTM 

TM + 1: r;:ETur;:l"·l 

ANNOUNCING: 

THE MASTER MAX 

$2540.•Z-80 S-100 SYSTEM W1DUAL 8" DRIVES 0 

z " 
? 
,<;! 

S-100, IEEE 696 4 SLOT MOTHERBOARD 
ZBO AT 4MHZ SINGLE CARD COMPUTER including: 

64K RAM (64KX1 chips) I 2 serial ports (ZSIO) I 2 eight bit 
parallel ports, one usable as intelligent Winchester interface 
(ZPIO) I On-board EPROM(2732)/ NECfloppydiskcontroller I 
all devices interrupt driven I real time clock 

CP1M2 .2" 
Dual Tandon 8" drives, single sided, double density, 1.2 MB. Quali ­

ty, regulated power supply. Three empty slots for expansion. 
Compact, light weight, modular construction. 
Dimensions: 17% "wide, 5 Y," high, 23 " deep. 

OPTIONS: 
220 volt, SOHZ operation at no extra charge 
Double sided, double density 8 "drives, 2.4 MB: Add...... $335. 
Turbodos single user with spooler: Add. . . . . . . . . . . $100. 

Turbodos multi user with spooler: Add. . ............... $550. 


We can also provide you with terminal, printer, other peripherals 

and software from our extensive catalogue. 

CALL OR WRITE FOR FURTHER DETAILS OR FOR DEMONSTRATION 

Prices subject 10 change wi thoul no tice. 

WE WE 

EXPORT EXPORT
JOHN U. UWt.NS 

Associates, Inc:. 

12 Schubert Street, Staten Island, New York 10305 


(212) 448 6283 (212) 448 6298 (212) 448 2913 
TWX: 710 588 2844 CABLE: OWENSASSOC. 


Please See Our Other Ads in This Issue on Pages 70· 71 


Listing 2: Shape table, data, and strings used with the Ring quest 
game. This data defines the shape of the maze and the strengths 
of the player and monsters in addition to providing some of the 
text and prompts on the screen. 

6000.61BF 

6000- 18 FF CA 00 DA 00 EF 00 
6008- FC 00 13 01 1D 01 J7 01 
6010- 4F 01 50 01 60 01 8J 01 
6018- 90 01 AA 01 Cl 01 CE 01 
60ZO- E7 01 F4 01 OC OZ 16 OZ 
60Z8- JO OZ J8 OZ 55 OZ 5F OZ 
60JO- 79 OZ 83 OZ 90 OZ A7 OZ 
60J8- Cl OZ A2 00 BD 48 60 90 
6040- AA 04 EB EO 10 DO F5 60 
6048- OZ AO AB DJ C5 C5 A9 AO 
6050- CZ DZ C9 C5 C6 C9 CE C7 
6058- C9 CF CE 03 FF FF FF FF 
6060- AO 00 88 89 00 5F 99 00 
6068- 07 CO 00 DO F5 60 A6 18 
6070- BE 65 60 A6 19 BE 68 60 
6078- ZO 60 60 60 A9 04 85 18 
6080- A9 5C 85 19 ZO 6E 60 E6 
6088- 18 E6 19 EO 5F DO F5 60 
6090- A9 5C 85 18 A9 04 85 19 
6098- ZO 6E 60 E6 18 E6 19 EO 
60AO- 07 DO F5 60 AZ 00 BD BC 
60A8- OJ 90 00 80 EB EO ZO DO 
6080- F5 60 FF FF FF FF FF FF 
6088- FF FF FF FF FF FF FF FF 
60CO- FF FF FF FF FF FF FF FF 
60C8- FF FF 49 J6 JE JF ZE ZD 
6000- J6 ZE Z4 ZC ZD JC JF Z4 
6008- JC 00 J5 J7 ZD Z4 40 ZD 
60EO- JE J7 ZD 96 JF ZE J5 JF 
60E8- DF JF ZC Z5 JF 04 00 49 
60FO- J6 JE JF ZE ZD J6 ZE Z4 
60F8- Z4 Z4 Z4 00 J5 J7 ZD Z4 
6100- 40 ZD JE J7 ZD JE J7 ZD 
6108- JE J7 ZD JE FF J8 Z7 ZD 
6110- JC Z7 00 49 J6 JE JF ZE 
6118- ZD Z5 Z4 Z4 00 J5 J7 ZD 
61ZO- Z4 40 ZD JE J7 ZD JE J7 
61Z8- ZD JE JF JF JF ZE ZD ZD 
61JO- ZD JE JF JF JF 07 00 49 
61J8- JE J7 ZD JE JF ZE J6 Z5 
6140- ZC J6 ZE ZC Z5 JF ZC ZD 
6148- JC Z4 J7 JE Z4 Z4 00 1Z 
6150- Z4 ZD 40 ZD J6 96 J6 JF 
6158- DF JF Z4 04 00 11 ZD ZC 
6160- ZE J5 ZE JE J6 JF JE JC 
6168- Z7 JC ZC Z4 00 1Z Z4 ZD 
6170- 40 ZD J6 96 J6 JF OF JF 
6178- Z4 OD ZD Z5 JF Z7 ZD Z5 
6180- JF JF 00 ZE 6C 86 1F J7 
6188- 16 ZE Z4 68 16 ZE OD Z5 
6190- FF 04 68 Z5 04 ZO J7 16 
6198- 1F 04 ZO 04 00 9Z ZD ZD 
61AO - ZD J5 JF J7 J6 Z7 Z4 JF 
61A8- JF 00 ZD ZD ZD J5 JF JF 
6180- JF J7 ZD ZD ZD 85 JA J7 
6188- ZD JE FF J8 Z7 ZD JC JF 

'* 
61C0.6J7F 

61CO- 00 49 J6 J6 J6 ZE Z4 ZC 
61C8- ZD 3C JF Z4 Z4 00 49 09 

Listing 2 continued on page 198 
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Finally, 

a MULTI-USER micro 

for professionals by 


G&G Engineering 

8 BITS-WORD PROCESSING li BITS-ACCOUNTING 

MULTI-USER MP/M™ 8·16™ 

St1own: WordStar • from M icroPro 

EXPANDABLE 


You can start with a single user 
installation and add users as your 
needs grow. The G&G system can be 
easily expanded in field-just add 
more memory. 

16 BITS-SPREAD SHEETS 

Shown: Supe1Ca lc 86" .. from Sorcim 

Hard Disk Based Multi· 

User Systems start at 

$10,500 
MP!M 8·16 is a proprietary implementation of Digital 
Research's MPIM 86 operating system. configured for 
CompuPro by G&G Engineering. CompuPlot is a trade· 
mark of G&G Engmeer ing. CP/M and MP/Mare regis· 
tered lr3demarks of Digital Research. SuperCalc and 
SuperCalc 86 are trademarks of Sorcim. dBASE IJ is 
a trademark of Ashton -Tate. WordStar is a trademark 
of M1croPro. CompuPro 1s a trademark of Godbout 
Electronics. 

Circle 171 on inquiry card. 

Up to seven users can run their 
own programs with their own pro­
tected data or share common pro­
grams and data. High speed OMA 
hard disk and cache memory give 
this system fast access to data, so 
you avoid bottlenecks. 

G&G's MP/M fi.16 systems have 
been shipping since March, 1982. 
They are field proven' 

8 BITS-GRAPHICS 

Shown: CompuPlot'" fr om G&G Engineering 

Shown: GL by St ructured Systems Gr oup 

UPGRADABLE 


The G&G system is based on the 
IEEE 696/S-100 bus and uses Compu­
Pro's state-of-the-art components. Our 
20 slot bus guarantees that you will 
never be left in a corner with obsolete 
technology. Your investment in hard­
ware is protected. 

8 BITS-DATA BASE MANAGEMENT 

8 and 16 BIT CP/M™ 
COMPATIBLE 

Each user can run the vast 
inventory of 8 bit CP/M programs, or 
choose from the library of powerful 
new 16 bit CP/M 86 software. Your 
past investment in CP/M software is 
protected, while at the same time the 
door to the 16 bit world is opened to 
you. 

SUPPORT 


We wrote the book on 8/16 bit 
multi-user systems. Our phone sup­
port is the best in the business. Plus, 
CompuPro components in G&G sys­
tems carry a two year factory-backed 
warranty. 

Sho wn: dBASE 11 " from Ashton-Tate 

G&G Engineering is an authorized 
CompuPro systems center. 

••G&G 
....ENGINEERING 

1922 Republic Avenue, San Leandro, 
California 94577 (415) 895-0798 
315 California Street, Suite 515, 
San Francisco, California 94104 

BYTE October 1982 197 



. . . . . . . . . 
Listing 2 continued: 

6100 ... 2D 3E 37 20 96 3F 2E 35 
6108- 3F OF 21 21 21 3C 36 36 
61EO - 36 3E 21 21 21 21 00 19 
61E8- 36 3E 3F 2E 20 20 20 3C 
61FO - 3F 21 21 00 12 21 35 2EMICROMAlrS 61F8 - 21 10 36 25 2C 36 96 3F 
6200 - 3F 3F 37 20 20 20 35 3F 
6208- 3F 3F 3F 00 19 36 36 20 
6210- 20 3C 3F 21 21 00 20 10GOT 6218- 20 3E 37 20 96 3F 3F 2E 
6220 - 20 35 3F 3F 27 21 21 3C 
6228 - 36 36 36 27 21 21 21 00 
6230- 19 92 20 20 3E 3F 36 3E 
6238 - 21 21 00 20 20 20 35 3F 
6210 - 3F 3F 37 20 20 20 B5 3A 
6218- 37 20 3E FF 23 21 3C 36 
6250 - 36 27 21 21 00 92 20 20 
6258- 36 36 27 21 3F 3F 00 20 
6260- 20 20 35 3F 3F 3F 37 20 

IT!! 
6268- 20 20 35 36 36 27 21 3C 
6270- 36 36 OF 3F 2C 25 3F 07

LETTER QUALITY PRINTERS 

* ­ 6278 - 00 92 20 20 20 35 3F 3F 
6280- 3F 3F 00 20 20 20 35 3F 

DIABLO-* 
• 630 RO • 630 APl·RO • 620 RO 

• 40 CPS "INTRODUCTORY OFFER" "INTRODUCTORY OFFER" 6288 - 3 F 3F 37 20 20 20 B5 3A 
• SERIAL RS232C 

6290 - 3F 3F 3F 2E 20 20 20 3ECALL FOR PRICE $1149.00$1899.00 "TAILORED TO YOUR • 25 CPS 6298 - 3F 3F 3F 07 00 19 36 36
630 KSR ..... CAJJ. SYSTEM" • SERIAL RS232C 

62AO- 36 2E 21 21 21 21 00 36 
QUMENEC 62A8 - 36 36 2E 21 21 21 2C 36

"ON SITE WARRANTY" • 7700 SERIES 62BO- 36 36 6E 21 21 21 21 35• SPRINT 9/45• 3500 SERIES •SPRINT 9/55 62B8 - 36 36 36 25 21 21 21 01Call for Our LOW PRICES Call for Our LOW PRICES 62CO- 00 18 10 12 05 03 16 1A 
DEC 62C8 - OE 12 11 OC 16 18 FF 01TELEVIDEO 

LA 34 DA.. . ............ $899.00 
 6200- 03 05 07 OC OE 10 12 11910 ....•..•.... $569.00 

LA 12D .... NEW! .. .. .. .. CAIJ. 


"LA 120 REPLACEMENT" 
6208- 16 18 1A 01 07 08 OB OE912 .............. $689.00 


VTIOO ......... •. .......... CAIJ. 
 920 ....•......... $725.00 
 62EO- 11 11 19 1E 03 02 01 08 
VTIOI ..................... CALL 
 950 ...•......... $909.00 
 62E8- 02 03 09 ~3 01 01 00 02VTl31 .......... ... .... $1499.00 
 925 ..... NEW! ..... CALL 62FO - 03 00 A2 00 BO 00 63 90 

3M 62F8- 50 05 EB EO 22 DO F5 60DEC LA 100 
•DUAL MODE WJDSPER WRITER *NEW* 6300- OD 05 13 13 01 07 05 20TWX/TELEX •TIME SHAREMATRIX PRINTER 

• COMPUTER TERMINAL 6308 - 06 12 OF OD 20 02 09 OC 

AN AD EX 
 6310 - 02 OF 20 20 20 OB 09 OCTIXAS INSTRUMINTS 
DP 9500/9501 ........ $1125.00 
 810/2 . .....•..... . . .. . . . . . CAIJ. 6318 - oc 20 01 20 02 01 oc 12 

(Includes upper/lower case ophonJ DP 8000AP. .. .......... $749.00 
 6320 - OF 07 A2 00 BO 30 63 90810/2 VFC/CP ........ . .. . . CAIJ.
DP 9620A .......... NEW! 

(includes u /l case lonns 6328- 50 05 EB EO 27 DO F5 60 

6330- 07 OF OC OC 15 OD 20 13 
6338- 11 OF OC 05 20 11 08 05 

control &: comp ressed pnn!)6000 . .. .. .. . NEW! . . ...... CALL 

"LABOR SAVER" VT 100 / TELEVIDEO 6310- 20 12 09 OE 07 20 01 15 
GPAPHICS OPTIONCUT SHEET FEEDERS 6318- 12 09 OE 07 20 11 08 05AS LOW ASas low as 6350- 20 06 09 07 08 11 21 A2$999.00$749.00 6358 - 00 BO 65 63 90 00 05 EB 

6360- EO 18 DO F5 60 11 08 01fcALLTOLLFREi:(8oo)a54-6o281 6368·.. 11 27 13 20 11 OF OF 20 
6370- OD 15 03 08 20 11 OF 20 
6378- 03 01 12 12 19 A2 00 BO 
)I( 

63El0.653F 

6380- 00 63 90 28 07 EB EO 12 
6388 - DO F5 A2 00 BO A5 63 90 
6390- 50 01 EB EO 17 DO F5 60 
6398- FF FF FF FF FF FF FF FF 
63AO- FF FF FF FF FF 11 08 05 
63A8 - 20 12 09 OE 07 20 09 13 
63BO- 20 09 OE 20 13 05 03 11 
6388- OF 12 20 32 10 12 05 13 

Listing 2 cont inued 0 11 page 202 

~-----------------~ 
SAV.E ON 
PREPAID 
ORDERS 

MASTERCARD 
VISA 

ACCEPTED 

C.O.D. 
REQUIRES 

15% DEPOSIT 

SHIPPING IS 
FREIGHT 
COLLECT 

WE SELL INTERNATIONALLY 
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GP-100A: US$389 

COMMAND PERFORMANCE. 

Seikosha gives you all the best features-including economy and super-clear graphics. 

Unlike some graphic printers, Seikosha's new Other valuable features: 
GP-100A Uni-Hammer Graphic Printer puts full dot •Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as •Automatic printing. When the text exceeds 
needed with just one command. Software control enables the maximum line length, there is no loss 
double-width character output, and the positioning is of data due to ·overflow. 
both character and dot addressable. Designed for simple •Self-test printing is a standard feature. 

• Centronics type parallel interface. · 
operation, it ranks among the most cost-efficient graphic • Paper width is adjustable up to 10 inches. 
printers on the market. Command performance tech- •Optional lnterface:RS232C,IEEE488 ,apple 11 ,etc. 
nology that not only works for you now, but takes you ~ 

well into· the future. Graphic Printer ~ Series 


Available at COMPUTERLAND and other fine 
stores in your area 

Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Calli. 91340 Phone (213) 365-9521 TWX (910) 496-1746 

Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Taihei Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 

Circle 345 on inquiry c ard . 



No matter how you slice it, the only way you're 
going to know if a data handling program is 
right for you is by running it on your computer, 
solving your problems, your way. 

And the only database management sys­
tem (DBMS) that lets you do that is dBASE IPM 

A DBMS like the mainframers have. 
Conceptually, dBASE II is a relational 

database management system, like the system 
IBM introduced on their mainframes last year. 

Practically, dBASE II is the most powerful 
DBMS made for a micro. It handles multiple 
databases on a single drive and simplifies every­
thing from accounting to project management 
to monitoring rainfall on the Upper Volta. 

With a word or two, you CREATE data­
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do sub­
field and multi-field searches, then DISPLAY 
some or all of the data for any conditions you 
want to apply. 

And you've just begun to tap the power 
of dBASE II. 

Easy to look at, easy to use. 
Input screens and output forms couldn't 

be easier-just "paint" your format on the CRT 
and what you see is what you'll get. 

You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

200 BYTE October 1982 
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And you can use dBASE II interactively 
for instant answers. Or save your instructions 
and automate your data handling with two words: 
DO Finances, DO Rainfall, DO whatever has 
to be done. 

Use dBASE II to help make your choice: 
Instead of asking you to pore over a 

manual, we'll let you try dBASE II free for 30 days . 
Send us $400 and we'll send you a copy 

of dBASE II that you can run on a 48k Apple with 



• s 1nne 


CP/M ($700 for expanded hard-disk version). 
Put it through its paces. Then after 30 days, 
send it back and we'll return your money, no 
questions asked. 

But we don 't get many back, because 
dBASE II is the one database management system 
that can really cut it. 

Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., 
Culver City, CA 90230. 

Circle 29 on inquiry card. 

Ashton:fate 

~1982 Ashton-Tate 
CP/M is a registered trademark of Digital Resea rch 
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Listing 2 continued: 6188­ 65 9D BO 07 EB EO OE DO 

63CO­
63CB­

13 
ZO 

ZO 
14 

31 
OF 

ZO 
ZO 

OF 
03 

1Z 
08 

ZO 
OF 

3Z 
OF 

64CO­
64C8··­

F5 
O~'i 

AZ 
EB 

00 
EO 

BD 
OE 

11 
DO 

65 
F~'i 

9D 
A;>. 

ZA 
0 0 

6300­ 13 05 ZO 14 08 05 ZO OE 64DO­ BD lF 65 9D AA 05 EB EO 
6308­ 05 18 14 zo 13 05 03 14 61D8­ 10 DO F5 AZ 00 BD ZF 65 
63EO­ OF 1Z AZ 00 BO BC 63 90 61EO­ 9D ZA 06 EB EO 1Z DO F5 
63E8­ 00 05 EB EO Z6 DO F5 60 61E8­ AZ 00 BD 11 65 9D AA 06 
63FO···· 
63F8­

A;>. 
EB 

00 
EO 

BO 
1Z 

FE 
DO 

li3 
F5 

9D 
60 

DO 
10 

Qt, 
1Z 

64FO­
61F8­

EB 
56 

EO 
65 

15 
90 

DO 
ZA 

F5 
07 

AZ 
EB 

00 
EO 

BD 
10 

6400­ 05 13 13 ZO 11 ZO 14 OF 6500­ DO F5 60 C1 CF AO D9 CF 
6408­ ZO 11 15 09 14 ZO OF 1Z 6508­ D5 AO 07 C9 03 CB AO 04 
6410­ AZ 00 BO 00 63 90 50 05 6510­ CF 01 AO AO AO AO AO AO 
6418­ EB EO 1Z DO F5 AZ 00 BO 6518­ AO Cl D4 04 Cl C3 CB 1Z 
64ZO­ ZB 64 90 50 06 EB EO 1E 65ZO­ AO AO AO AO AO AO AO DZ 
64Z8­ DO F5 60 10 OC 05 01 13 65ZB­ D5 CE AO Cl 07 Cl 09 06 
6430­ 05 ZO 1Z 05 14 15 1Z OE 6~i30···· AO AB 04 o;>. 09 A9 AO C6 
6438­ ZO 14 OF ZO 13 05 05 08 6538­ DZ C9 C5 CE C4 03 CB C9 
6440­ ZO 11 OB 05 ZO 1Z 09 OE :I( 

6448­ 07 AZ 00 BO 57 64 90 DO 6~i4 0, 66FF 
6450­ 07 EB EO 18 DO F5 60 10 
6458­ 1Z 05 13 13 zo 13 10 01 6510­ DO 13 AO AB C7 C5 01 A9 
6460­ 03 05 zo oz 01 1Z zo 14 654B­ AO 03 01 Cl 04 05 03 AO 
6468­ OF ZO 03 OF OE 14 n9 OE 6550­ DZ C5 DO CF DZ 01 QC AO 
6'170··­ l~'i O~i AZ 00 BO BO 64 90 6558­ AO AO AO AO AO AO CC C9 
6478­ DO 05 EB EO 19 DO F5 60 6560­ D3 04 AO CD CF CE 03 D1 
MBO··· DO DZ C~i 03 03 AO 09 AO 656B­ C5 DZ D3 AF D3 C3 CF DZ 
6 1188··­ C6 CF DZ AO D9 C~i 03 AC 6570­ C9 CE C7 AZ 00 BD AB 65 
6190­ AO CE AO C6 CF DZ AO CE 657B­ 9D 50 06 EB EO Z5 DO F5 
6498­ CF AZ 00 BO A7 61 9D DO 6580­ AZ 00 BD CD 65 9D FO 06 
64AO­ 04 EB EO OD DO F5 60 Cl 6588­ EB EO 07 DO F5 AZ 00 BD 
64A8­ CE CF D4 CB C5 DZ AO Cl 6590­ D1 65 9D 70 07 EB EO OB 
64BO­ Cl CD C5 BF AZ 00 BD 03 659B­ DO F5 AZ 00 BD DC 65 9D 

65AO­ FO 07 EB EO 07 DO F5 60 
65AB­ C9 CE D3 D1 DZ D5 C3 D1 
6580­ C9 CF CE D3 AO C6 CF DZ 
65BB­ AO CD CF D6 C9 CE C7 BA 
65CO­ AO AO AO AO AO AO AO AO 

DEC LSI-II 65CB­
65DO­
65DB­

09 
CC 
C9 

AO 
C5 
C7 

AO 
C6 
CB 

D5 
D4 
D1 

DO 
OB 
OD 

OA 
AO 
AO 

AO 
AO 
AO 

AO 
DZ 
C1 

Components 65EO­
65EB­
65FO­

CF 
9D 
60 

D7 
00 
1Z 

CE 
05 
59 

AZ 
EB 
60 

00 
ED 
11 

BD 
1Z 
60 

Fl 
DO 
13 

65 
F5 
41 

Dependable service 65FB­
6600­

56 
50 

15 
53 

60 
15 

13 
AZ 

4F 
00 

4C 
BD 

4C 
11 

11 
66 

at discount prices 660B­
6610­

9D 
60 

00 
CE 

05 
C5 

EB 
C9 

EO 
D4 

OC 
CB 

DO 
C5 

F5 
DZ 

Domestic 6618­
66ZO­

AO 
ZB 

CB 
66 

D5 
9D 

DZ 
00 

D1 
05 

AZ 
EB 

00 
EO 

BD 
OC 

and Export 66ZB­
6630­

DO 
5Z 

F5 
15 

60 
60 

59 
1B 

1F 
55 

55 
5Z 

60 
51 

41 
AZ 

663B­ 00 BD 45 66 9D ZB 05 EB 
6610­ EO 09 DO F5 60 DZ D5 CE 
661B­ AO Ci D7 Cl D9 BF AO A3 
6650­ A3 A3 AO DB AD DE AD DD 
665B­ AO DC AD AF AO AB CF AO 

m•n•
Carnpu1er Supp~•ers .. ~n[:. 

6660­
6668­
6670­
667B­

CF 
AB 
AO 
OF 

A9 
BD 
AO 
A9 

AB 
A9 
A5 
AO 

AO 
AO 
AO 
7C 

DE 
AO 
AO 
A7 

AO 
AO 
DC 
AO 

A9 
DE 
BC 
AO 

AO 
DE 
OF 
AO 

25 Chatham Rd., Summit, N.J. 07901 66BO­ AO A9 DF AO DF AO 05 AO 
Since 1973 66BB­ D5 AO AO AO 5E AO AO AO 
(201) 277-6150 Telex 13-6476 

M
@Mini Computer Suppliers. Inc . 

1979 

1111111111111 111111111111 

6690­
669B­
66AO­
66AB­
66BO­

AO 
AO 
AO 
DC 
1F 

CF 
6A 
AO 
DC 
BE 

AO 
AO 
D6 
AO 
AF 

AO 
AO 
AO 
AF 
AD 

AO 
AO 
AO 
AF 
BD 

AO 
DE 
DC 
BC 
AD 

AB 
AO 
AF 
1F 
DC 

AO 
DC 
C9 
DE 
AZ 

Listing 2 continued on page 204 
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AFTERYOU OUTGROW THE YOU'LL BE READY FORTHE 

DATA GENERALCS, DATAGENERALCS. 


The Data General CS is a high 
speed, single terminal desktop com­
puter with enough capacity to do all 
the jobs a small business requires. 

(Without requiring a small business­
man to run out and buy all sorts of 
options.) 

On the other hand, depending on 
the application, it's also a high speed 
computer with the ability to support 
anywhere from two to nine terminals. 

Then again, the Data General CS is 
a high speed business system with the 
ability to handle up to 25 terminals. 

All right, so just what is the Data 
General CS? The ideal first computer, 
a great mid-range computer, and a 
multi-function business system. 

For the Data General Commercial 
System is a whole family, each fully 
compatible with the next one up the 
corporate ladder. All the way to the 
largest computer Data General makes. 

Which means what you learn on one 

Circle 120 on inquiry card. 

you can use on any other. They all act 
and think alike. And even speak the 
same universal languages: Interactive 
COBOL and Business BASIC. 

So, if you succeed in business, you 
can go from one terminal up to 25, 
from a computer that fits on a desk to 
a computer that fits on a wall. Without 
really trying. Or replacing. Or rewrit­
ing. Or retraining. 

But not only do Data General CS 
computers remove the fear of success 
they remove the fear of failure. For 
they can usually help diagnose their 
own problems. And help correct them. 
And if they can't, help is often an 800 
number away. And so is our world­
wide service and support organization. 

No wonder systems suppliers who 
can buy anybody's equipment, add to it 
and market it, often buy ours. No 
wonder 82 out of the top Fortune 100 
companies have Data General com­
puters. 

If you'd like us to put you in touch 
with a Commercial System Supplier 
who has computer systems which can 
perform general accounting, produc­
tion scheduling or even keep your golf 
scores, fill in the coupon and return it 
to us. 

Most likely he'll have a computer 
system to suit your needs, one that 
you'll hopefully outgrow. 

t •Data.General 
WE ENGINEERED THE ANXIETY 

OUT OF COMPUTERS. 
r-------------------i2s91 
I Mail to: Data General Corporation I 
I 
1 
I 

1 

4400 Computer Drive MS C228, 
Westboro, Mass. 01580 

Attention: Marketing Communications Services 
Please send me info on the new Data General CS family. 

I 

1
I 

1 
Nam I 
Tu I 
Company _ ____Tel. ______ I 

Addres 1 

I City State Zip__ I 
L--------------------~ 
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DEVELOPMENT 
HARDWAREfflOFTWARE 

GTEK MODEL 7128 
EPROM PROGRAMMER 

Co mpare t he features: 

•Microprocessor based intelligence for ease 
of use and interface. 

•AS·232 	interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an RS-232 interface 
port. 

•Auto-select baud rate, Xon/Xoff or conver· 
sationat handshake. 

•Program and read the following: 
2508. 2758, 2516, 2716, 27C16, 2532, 
2732, 2732A, 27C32, MCM68766, 2564, 
2764, 27C64, 27128 ... plus more as new 
types become available. 

•Automatic use of proper program voltage 
based on type selected. 

•Optional support for EEPROMS 
•Menu 	 driven eprom type selection, no 


personality modules required. 

•Supports 	Intel and Motorola data formats 


as well as conversational hex formats. 

Formatted screen dump and block read 
commands. 

• 	lnterupt driven type ahead, program and 

verify real time while sending data. 


•Program single byte, block, or whole eprom. 
•Intelligent 	 diagnostics discern between 


eprom which is bad and one which merely 

needs erasing. 


•Erasure check command. 
•Busy 	light indicates when power is being 


applied to program socket. 

•Complete 	with zero insertion fo rce socket 


and integral 120 VAC power supply. 

(240 VAC/50HZ available at sl ight addi· 

tional charge) 


•High Performance/Cost ratio. 

Model 7128 PRICE $389.00 

MODEL 7128/24 · budget version of the 

7128. Supports 24 pin parts thru 32K 

only. Upgradable to full 7128 capacity. 


Model 7128/24 PRICE $289.00 

Accessories Erasers, Eproms, Cables 

GTEK INC. 

LABEL SPECIAL 
1 ACROSS 3V. x 1s116" CONTINUOUS LABELS 

NOW 2.99/M (SM Min.) 

HECK-MATE is now a distributor 

IT'SYOUR MOVE 

MAKE IT NOW 


EPSON 

CARTRIDGE RIBBONS 

MX-80 MX-100 
$9.95 Ea. $12.95 Ea. 
MINIMUM ORDER OF 3 RIBBONS 


SAVE 10% WITH PURCHASE OF A DOZEN 


of Memorex Diskettes 

Check-Mate· 

Toll FreeB00-343-7706 ~ti Ma 617-963-7694 

P.O. Box 103 Randolph, Ma. 02368 

WE ACCEPT MASTERCHARGE AND VISA 


GTEK MODEL 9000 SERIES COMPUTERS 

•4 MHz ZBO CPU, no wait states 
• 128K byte RAM with bank select 
•OMA 	floppy disk operation with track buf· 

fering for fast disk 1/0. 
•2 serial ports with type ahead, speeds to 

76.BK baud. 
•Parallel 	 printer port, with 47K interrupt 

driven spooler. · 
•Winchester interface po11. 
•Dual 	mini -floppies, FORMATTED storage 

to 1.6 Megabyte. 
•Eight inch drives available also. 
•One year warranty (90 days on drives} 

High Performance/Cost ratio 

Prices start at $2390.00 + CP/M* 


Contact GTEK direct for quotation on 

Series 9000 tailored to your specific needs. 


CROSS ASSEMBLERS by Avocet Systems, 
Inc. (For CP/M* based machines) 
For the follow ing families: 
6805, 6809, 1802, 8048, 8051, 6502, 
6800, NEC7500, FS, COP400, ZS 

Cross Assembler price $200.00 each except 
NEC7500 price $500.00 

• Trademark of Digital Research, Inc. 

Post Office Box 289 
Waveland, Mississippi 39576 

(601) 467-8048 

Listing 2 continued: 

0,,66E:B··.. 00 [:[) C~.'i 66 9[) DO ED 
66CO···· EO :LE [) () F!'.'i 60 [)9 CF D'.'.'i 
66CB···· AO co Cl [)6 .,,,J AO .,,.J CEr·i:=· r c:· 

("I'-'.,,.J ,, ..., C'I66[)0··· D'I (""'" [) ;·!, AO Cl AO 
66DB···· C~l C:L [)(:, C'.':i AO [)7 C<t [) 't 
MiEO···· en AO C:I. A2 o.o [:[) Fl. 66 
f.i6EO···· 9 [) 00 06 ED EO :l.C [) 0 F~'i 

66FO···· f.iO [)7 en CF AO [) ;!, C9 [) 0 
66FD ···· D:l AO CF Cf., C6 AO At.i AO 
lK 

6700 .601F 

670 O· · C'I C!'.'i D'.:J [)'! [);~ CF [)9 D::J 
6700 ··· AO [)9 CF D~.'i D? FF FF A'?L. 

671 O··· () 0 [:[) :I.[) 67 9[) no 07 ED 
67:1.D···· EO :l.E [) () F~.'i 60 [)9 CF D~.'i 
(.,7;·~ 0 .... DZ AO C9 CE D6 C9 D'.] C9 
67;!.U···· C? cc ("I" AO C3 cc CF C:I.•''·' er.=· (.\0 

[) <;> A''> [:[) 
6730··· CD AO en (' C'.) C'l- .,.) D'.] 
f.i7'.3B CF D!'.'i ... 00 '19 67 

f...,.67'10 ···· <;>D no ()'I FD EO 'Z7 DO . " 

67'\D ··· 60 c:i CF CE C7 D? C:I. l:>'I 

67:iO ···· [) ~'j cc C:I. I:>'\ C9 CF CE [)'.] 


67!'.'iD ···· AO CF CF AO D<;> CF [)~'j [);~ 


("'">6760···· AO .,,,(.. D~:'. C9 cc cc C? Cl 

676D···· CE D'I f.'d) C6 C~.'i C:I. !)'\ Al 

6770 ·· A'•.."> ()() [: [) ?F 67 9[) uo 04 

6770· ·· FU EO :·!.n [) 0 ·· ,,J 60 [)9 CF
r·' 

cc:·6700···· D~'j (10 CD C:I. Df., AO C'I"' 6700···· C9 c:::; C'I AO CF C6 f.t 0 C~) 

6790···· DD cu C:I. [) !'.'i [) 3 l:>'l ("·• I'"' CF 
679D ··· CE f't () ·' ,. CF D' I CD C~.'i(""' ()() 


67AO···· AO CD .I ·1 CF C'..'i D::l A? 00
(""' 
.(. ..,67Af:l ..·· [:[) D'I \.),. <)[) !'.'iO Ob FD EO 

(:,/[: () .... ? D DO F'.'.'i 60 [)9 CF D'.::i (.~ () 

6/[:0 ··· CD Cl [){, C'.'.'i AO .1A .. C'.'5 C'.'.'j("'"> 

6/CO CF AO [)'.:) ()7 C!'.'i DO D'I AO 
6/Cf:l ··· C:L [) / Cl D9 AO D'I CF (.tf) 

67[)0 C:I. CF CF D'I CD C~'i D? A() 
67DD···· c::i Cl [)/, C~'i ~I~·?, 00 DD FA 
67EO··· 67 9[) !";() ()/ ED EO :!. '! [) 0 
67C!:J ·· F~'.'i 60 D? CF [) '.'.'i AO cc CF 
67FO··· ID C~.) AO [)9 CF D~.'i D2 !'10 

("''.'b7FC ···· .1·• .> cc CF Cl cu Al !'1? 00 
60 0 0 .. [: [) oc 6D C,'[) DO 06 ED [() 

6DOD ·· OF [) () F:::; 60 C? CE [)(, C<J 
q ('' ,.,6D10 ···· ID c .,.<.. cc C'.'.'i AO ('"'' cc·	 ...) 

6D1D CF C:I. CE:: FF FF FF FF FF 
~ 

Listing 3: Text screen program. It produces four screens of infor­
mation that can be accessed during the game to give information 
on the player's status. 

:l 0 0 HUME .. 1-.JTAD l/: HTAE: :l'I : F'l'~lNT 


II f(JNG!:ll.JE!:>T II .• VTAE: n: HTAE: :I. :I. 

F'F~INT "C' G, MIL.LS :I. '?B:-?. 11 

: t,JT (1[: 

r....
~·:~ ::1 : HTAU :I. .• Pl'(JNT '' F'l'~E!:>!:l [: 

CJF~ E:F~IEFJNG Cl F~ 
:I. :L () F'Ul<E 2 '17 ()'.'.'.;.Di/~ 

CALL 2'!70 () 
:1.20 HOME F'l'(lNT 

r ENTEF:INC THE 
A l..JITHTHE TMW 

~:; TCJ ~>TAl';:T'' 

F'Dl< E ? 117:L6 , f:l7 

1::-rn:NT "Y DU ,~.1~~ 

MINE!:> UF MOf;::r: 
OF FINDING ~OK 

Listing 3 continued Ort page 206 
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- - -SUPER BARGAINS 
List $1545 

249 

SUPERBRAIN II 

Double Density ' . . 1894 

Quad Density .. 2274 

Super Density SD '' '' 2649 

COMPUSTARS 

TO DEALERS . . . .. . CALL & SAVE 


Advanced Micro Digital S-100 Super­

Quad Single Board Computer. Z80 64K 

RAM. Disk Controller. 

RS-232 . . . . . . . . . . . . .. Only $777 


ALTOS - single and multi-user 

ACS-8000-150 

ATARI 400 
800 

PRINTERS 
OKIDATA 82A .. 
CENTRONICS 739-1 
IDS PRISM 80 

EPSON 	MX-BO FT 
MX-80 .. .. 
MX-100 

ANADEX 9501A 
Silent Scribe .. 
NEC r.3510 Letter Quality 

List 5990 

Only 4699 


289 
655 

489 
499 
743 

547 
459 
749 

1345 
1689 

C. !TOH F10 Letter Quality 1399 
Smith Corona TP-1 . . . . .. . ' . 665 

TRAXX 5'/' Add-on Drives 249 

Memory Merchant 16K static 159 
Central Data RAM S-100 64K 299 
Systems Group 
RAM S-100 64K .......... .. 449 
Microangelo Video Graphics . 985 

AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Associat ion 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? . . . Free 

nsu_r_d S_h i p i ng a o a e s --1-- e__ -p______t_L__w_R~-t__~~l
 

TELEVIDEO 

Televideo 910+ 518 

Televideo 925 . .. . . . . . . 718 

Televideo 950 .. . 899 

Televideo Computers Call 


ADDS VIEWPOINT A-1 B . . .. . .. 525 
ZEN ITH Z-19 Terminal . . . . . 649 
Z-89 48K Computer 2119 
Z-90 64K DD . . . . 2399 
ZVM- 121 ZENITH 
Green Screen monitor ' . . . 125 

INTERTUBE Ill 
or EMULATOR ..... . .. . $710 
AMDEK Color Monito. ' $329 

GODBOUT COMPUPR O 
Super Sixteen 8085/8088. The fastest 
8-16 bit computer' Runs 8 and 16 bit 
code' 128K Static RAM. 6MHz CPU's 
LIST 3409 SPECIAL 2873 

New: Systems 816/A. B. and C with 
enclosure and dr ives. 
816/A List 5495 Only 4729 

SEATTLE pure 16 bit compu ter is the 
fastest microcomputer by actual test' 
S-100. 128K Static RAM. 8 MHz 8086. 
22 slot Mainframe 
Model r.2 . . List 4185 Only $3195 
r.1 as above 
but 64K . . . . . List 3190 Only $2595 

IBM PC memory made by SEATTLE. 
Now with "Flash Disk... 192K =525 

64K =375 
CALIFOR NIA COMPUTER 2210A 
List $1995 .. . . . . .. Only S1722 
Z80. 64K. 1/0. Disk controller + CPM . 
Californ ia main frame . . . . ... 484 

SYSTE MS GROUP computers run 
FRIENDLY OASIS Call . . SAVE 

QUAY COMPUTER 
Two drives+ CPM ... $1745 
Four user MPM 208K • 
Hard Disk ' $5945 

TARBELL'S 
Empire I & 11 have two 8" disk drives. 
The I is single sided. the 11 is double 
sided 
FREE Business Software 
Empire I List 4888 Only 3495 

Corvus Hard Disk .. SAVE 
SSM Video BRO VB3 kit 361 
Spectrum Color ASM 326 

l~~~~~~~~~~~~~--" 


NORTH STAR 

ADVANTAGE 64K G reen Phosphor. 

The Best Business Graphics. 2 Disks. 

Serial Port. Options CPM - Business 

programs .. $2894 


NORTH STAR Horizon 

Powerful North Star BASIC Free 

Superb tor Business & Science 


Horizon Standa rd is now HRZ-2-64K 
Quad 

Factory Assembled & Tested Only 
Horizon-2-64K-Ouad .... $2649 
Horizon-1-641<-QHD 5 3795 
Horizon RAM 64K . . 594 
Big Sale on Multi-User 
Time-Sharing . . . SAVE 
North Star Hard Disk 18Mb .. 3995 
English to Basic Translator . .. 75 
Zbasic 2 to 5 times faster' . . . . 325 
Secretary Word Processor .. 75 
Wordstar Word Processor . . . 278 
Floating Point Board . . . 339 
Oasis Multi -User Software 699 
CPM for N' -Extra features 147 
Micro Mike Software CALL 
MICROSTAT . . . $265 
Pascal-80 539 
Extra Precision BASIC 49 
Northward 179 
tnfomanager . . . . . . . . . . . . . . . . 329 
General Ledger 399 
Accounts Receivable 399 
Accounts Payable 399 
Inventory . . . . . . . . . . . . . . . . . . . 399 
Order Entry 399 
PROPAC . . . . . . . . 1299 
DOS+ BASIC 5.2 . ... 28 

INTEGRA ND main framesS- 100. Many 
models to choose from 

Only 200 & UP 

MODEMS 
DC HAYES - S-100 . ... $329 
POTOMAC MICRO MAGIC .. .. 369 
SIGNALMAN 97 
CAT NOVATION 159 
AUTOCAT . . . . . . . . . • . 215 

A. 


l~ElE I 

I 	 .Iii! I 

MICRO DECISION 
'A DEAL YOU CANT REFUSE" 

64K RAM, Z80, 4MHz, 2 Serial Ports, 
Disk Contro ller . FREE SOFTWARE: 
CPM - Microsoft BASIC - BaZic 
- Wordstar - Calcstar - Spellstar. 

Lis t Only 
with 1 5'/," Disk .. $1195 . s 949 
with 2 5;:,'' Disks 1545 11 99 

-
~ -o....... 

DEC ISION I 

"The IBM-360 on the Z-80 & S-100 BUSI" 

Sixteen Programs running simu ltan ­
eously' Free CPM. Microsolt BASIC. 
and WORDSTAR with complete system• 

DE CISION 1 + 65K Static + 
8" Disks OMA ........ . ....... 3403 
DECISION 1 + 65K Static+ 
2 5'/.' ' Disks . . . . 2795 
DECI SIO N 1 • 65K Static+ 
5" Disk + 5 Mb Hard Disk 4235 
DECIS ION 1-3 user 256K Static+ 
5" Disk + 5 Mb Hard Disk + 
MICRON IX . . . . . . .. . ... . .. . .. 5830 
DECISION 1 - Z-80 + 1/0 + 65K 19t5 
DECISION 1 - Rackmount + 20 Mb 
HD - 8" DAV . . . . . . Reg . 6235 

Inventory Sale 5415 

MORROW Hard Disks 

up to 26 MEGABYTES 


HD C-M26 .. $3333 

HD C-M20 .. . 3333 

HDC-M10 .. 2955 

OMA-MS Reg. 1755 


Inventory Sale 1500 
DMA-M10 ... .. 2235 
DMA-M16 2795 

MORROW 8" Disk 
Discus 20 • CPM 600K Only $834 
Discus 2 + 2 + CPM 1.2 Mb 1068 
Add Drives 20 =599 2 + 2 =1795 
Discus 20 dual + CPM On ly 1384 
Free Microsoft BAS IC from MORROW 
with Discus system or hard disk . 

FAST FIGURE - Most powerful 
spread sheet. 5'1/' or 8" 99 

Words tar 278 
All MicroPro Software for IBM. Apple. 
North Star. Morrow, etc . SAVE' CALL 

Call tor latest prices & availability 	 Factory Guarantees We Beat Prices 

AMERICAN 	 COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr .~arnestown N.C. 27282 919-883-1105 
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Listing 3 continued: 

THE fUi'·l C>'10< 11 
: PFUNT : PFUMT 11 

THERE ARE TWO SECTORS, THE 
RING 	 MAY BE IN EITHER. THE 
POWEF~'.:; OF DAHl<NE'.:;'.:; HP1\)E" 

:L::lO 	 prn:NT "AfmANCED THAT EACH '.:>E 
Clem \.U:l...1... CDl...l...f.1PSE": PFUNT " 
16 MINUTES AFTER YOU HAVE EN 
n::m :: D.": PfUNT "YOU CAN DEl...A 
Y THE COl...l...APSE TEMPORARILY 
ONl...Y BY OBTAINING A TIME SPE 
1... 1 ... " 

1110 	 Pf;:JNT : PF~INT ''YOU ENTEi:~ NEA 
R THE CENTRE OF EACH SECTDRA 
ND CAN ONl...Y EXIT AT THE SAME 

PLACE BY PRESSING THE KEY 
F, YOU CAN EXIT AT ANYTIME 
BUT ONCE YOU HAVE ENTERED SE 
CTDR 2,YOU CANNOT RETURN TD 
SECT01:;: :I.. II 

:1.:::;o 	 r:·rUNT : Pf(l:Nl "l:WCl<FAL..1... '.:; ( £) 
OCCUR MORE FREQUENTLY AS Y 

DU PROCEED. IF YOU HAVE A C 
UNPDWDER FLASK AND ARE TRA 
PPED, YOU CAN PRESS E TD Cl 
VE 11 EXITS AT YOUR CURRENT P 
DSITIONAND tHROUCH ADJACENT 
r~oc1<Fr.11...1...'.:; . •• 

:1.t.,o 	 Pf~INT : lNl,.JEf~ '.:;r : p1:;:INT ''Pl'~ E 

ns E>PACE B(.'1:;: TD CONTINUE··:: PDl<E 
24705,80: POKE 24716,83: CAl...I... 
:·'.'170 0: NDfrnAI... 

SENECA ELECTRONICS 

SUPER DISCOUNTS TRS-80® AND OTHERS 


TRS-80" 
BELL & HOWELL• (APPLE)" 
ATARI" 
VIC COMMODORE" 
and OTHERS... 

~ ~ ' ....... ., . . . . .. . . •. .· . . ... 
..... -
. 
.. -... ..-- - ..· 
~ 

TRS·80" 16K MODEL Ill $810.00 
TRS-80" 64K MODEL II $2995.00 
ATARI" 800 W/16K $650.00 
VIC-20" HOME COMPUTER $245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURERS' WARRANTYll 

COMPUTER FURNITURE, PRINTERS, PERIPHERALS, YOU NAME 

IT, WE GOT IT, ATTHE PRICE YOU WANT TO PAY. WE ACCEPT 

CERTIFIED CHECKS. MONEY ORDERS. VISA & MASTERCARD. 

SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS. 


SENECA ELECTRONICS 
RD #I, HARMONY, PA 16037 
(412) 452-5654 
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l 7 0 	 HOME : Pf(I:Nl "YDU HAVE"! PRINT 

: pf;: INT 11 Tl:~EA'.:>UF~E II: F'l'~INT : PF~INT 


"CAFrnYINC CAPACJ:"fY 11 ! PfUNT : 
Pl<I:NT II FIGHTING AE:Il...ITY II: Pf~INT 

: PfUNT "IN,.Jl.mY m~m:nTANCE": 
PfUNT : PHINT "DECF~EE DF CH 

N~M" 

:I. U 0 	 f'.'f;:INT : Pf~INT ''EXPLOSIVE CH1~ 

f~CE'.>'': VTAB 2'.3: HTAE: :I.: PfUNT 
''Pf~E'.:;'.:; '.:>PACE E:Af~ TD CONTINUE 
II ; : p cw E 2 'I 7 0::; t DD : F' ()f( E ~'.'I 7 :I. 
6,91! CALI... 24700 

q 0 Hu ME : HT (i [: ? !. p F::nn " c ()fi[: "'' T 
::·:.JFlFMDLINE~:>'.:; '' ; HT(\[: '? :; pf:.::r: N I 

''(1[:Jl...::CTY t1~·!Tl I Fur::•• 
20 0 	 f'f(JNT ''F:ED or:.:c: n :J 


0 '+ 0 '.J 0 '' ! F' F: INT PF: l ~-! T '' D 

WARF 1:1. ? O 40 ~ 


()II; Pf([f,lf i PF:::Xi'-JT "HEF:.:r :i.-.101 F 

1"'°1 '10 ~.'.;o :1.D'' 


:?10 PF(INT ! PF:JNT ''~:>Nf.il<F J / 

UO :?O 0'' ; pf:::rt--iT ; pr::JllT 


··cr;:EY ELF :z o 20 ,'; 0 


'./O ''; r:-r:::rNT i p1:;:TMT ''~·lTZtoF: D 


? ~5 3 0 l\ 0 3 0 '' i F' r:: INT 

: 1::·1::::n.n 11 E:t1t..F:oc 30 


9 0 :I. 0 ()II 

2'.?0 	 i::·r;:lt--.IT ; i::·r;::r:t--!T ··::;cnr:::rHG'': 1::·r::f tlT 

,, :I. i::·rr;: ::;11. 1)[1;: CHt,F:M or;: DEt1D 

::>Nt"1l<E '': p1:;;I~·! T ''2 PEr;: [:(.if:: OF 

COLD or:: DE(.:1[) [:t-11...F:DC '' '. r-r:.:TMT 

" z E:rw r o 9 Fnr:: \-! EAF· uN::; 11 


23 0 F'F:lNT '' D'-.JEF;: I. 0 0 IF E'.iC1:1f'lNC.: 
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Text continued from page 184: 

6000 hexadecimal. You can accomplish this by typing in 
listing 3 and running it after listing 2 has been validated. 
When you enter listing 3, you may replace the pound sign 
with a dash. When you are satisfied that the screens are 
properly formatted, save these and listing 2 by typing: 

BSA VEQQ,A$5000,L$1820 

You are now ready to type in the main program given in 
listing 1. 

Conclusion 
Ringquest is a good example of the way a game 

evolves. Through its various incarnations you can see the 
problems I encountered and the solutions that led to the 
game's final version. 

The incorporation of a friendliness feature adds a new 
attitudinal twist to adventure games. I consider it my 
most important contribution to a more caring and 
peaceful society.• 
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Mean Time to Repair 

re you buy any 

the features of 


Drawing Solutions on Screen 
The 950's powerful graphics capability can 
express complex data as 
clear charts, diagrams, graphs, 
line drawings or other visuals to facilitate 

Our simple design, quality communication 

ee:>mponents and modular construction 

make service easy and quick. 

Our average MTTR is a mere 15 

minutes. 
 Status and User Unes 

TeleVideo's 950 checks on its own 
operational status What is the edit mode? Baud rate? 
Intensity mode? The 950 reports 
its condition while functioning without interfering 
with ongoing work. 

~mmable Function Keys. 
The 950 is equipped with twenty-two 
user-definable function keys The operator 
can short-cut to desired programs and 
save a lot of time. 

Editing 
TeleVideo's 

sophisticated editing features 

let you insert or delete characters or lines 

with a wraparound feature for 

maintaining data as long as 

you need it on screen. 


Er&onomlc Kevboard 
The 950's detachable keyboard is 
made for operator comfort.Work close to the 
screen, or place it on your lap. 
You decide what is more comfortable 
and productive. 

And then check the price; 
TeleVideo's 950 offers the features you'd expect of the same high quality and 

in terminals ·costing much more than ours. And reliability; as well as nationwide service 

most of these features. are also offered in our 925, by General Electric's Instrumentation and 

at.even a lower price. Both terminals are built Communication Equipment Centers. 

withTeleVideo reliability, both engineered for high And TeleVideo builds to sales projections, 

performance. and does not keep you waiting for delivery That 


Whichever y_ou choose, you can be assured means if you order 200 TeleVideo terminals 

Cslilomid/Ssnts Ans 714-557-6095; Sunnvvale ·408-745·7760; Georgia/ Atlanta 404-255-9338; Texas/Dallas 214-980-9978; Illinois/Chicago Area 312-351-9350; 



smart terminal, check 
TeleVideo's 950. 

UneLock 
You can frequently reserve data by freezing 
some facts on screen while changing 
others. This feature eliminates inadvertent 
changes of field 

Buffered Print Port 
TeleVideo's 950 can be used with 
printers of vari.ous speeds, so you· won't lose 
data during slower peripheral cycles 

Transmission Speed 
Our baud range is 508 to l 9.2Kb, broad 
enough to accept data for the 
great majority of applications . 

. 
Sittt,tnt1n1 
Remote troubleshooting 
feature determines 
if a service call is 
really needed, or if 

Just touch a knob to make the screen 

the operator can handle 
the problem. That 
saves time and money.

tilt toward the viewer. There's no need for neck­
craning here. The tilting screen is designed 
for easy use. 

.----------------.
I !~'t~j~~e.!lostems, Inc. Itoday; we can ship them tomorrow. . Dept 200A II 1170 Morse Avenue. Sunnyvale. CA 94086To learn more about the 950, the 925 and the I II would like mo1'einformation about TeleVideo's 950 and 925 terminals.other terminals that have made TeleVideo the I I 

COMPANY TITLE _______industry leader, complete this coupon, or call: NAME 

ADDRESS 

CITY sr~TE ZIP 

PHONE~~-----------------

800-538-8725 (In California, 408-745-7760). I I 

®TeitYtdeoSY*ms,Inc. 
I I 
L----------------~
Suggested retell P"CI' fop Tele Video's 950, $1195: Te)oVfdeo's 925, $:995, eilclwltng 0ppliooblostote ond 
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The Case of the Purloined 

Object Code: Can It Be Solved? 


Part 2: Approaches to Software Protection 

An expert on the law relating to software protection 
tackles the toughest issues. 

Part 1 of this article, which ap­
peared in last month's issue, ended 
with a list of things that a proper sys­
tem for protecting software would 
have to do. They are: 

•accommodate the conflicting inter­
ests of the various groups concerned 
with the use and protection of soft­
ware 
•devise remedies tailored to deal 
with the different ways in which soft­
ware can be appropriated 
•be structured for ease of access to 
the system and ease of administration 
•generally encourage development 
of new software without discouraging 
the use of software or the growth of 
the industry 

As suggested in the first part of this 
article, the legal systems that have 

About the Author 
Richard H. Stern is a lawyer specializing in 

intellectual property and antitrust law. As 
Chief of the Justice Department's Intellectual 
Property Section . he tried and supervised the 
government's patent and antitrust litigation, 
including the computer software patent cases in 
the Supreme Court. He is now in private prac­
tice in Washington , DC. dealing with the prob­
lems of high technology and computer soft­
ware. Mr. Stern also has a degree in electrical 
engineering. 
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evolved for patents, copyrights, trade 
secrets, and contracts have reached 
an equilibrium on these considera­
tions that does not at all represent the 
optimum for software. 

A system designed to protect soft­
ware in general, it should be recog­
nized, may differ importantly from 
one designed to protect just object 
code. Whether it is better to deal with 
software protection comprehensively 
or just deal with object code depends 
largely on our attitude toward 

Many groups have an 
interest in software 
and these interests 

vary widely. 

protecting algorithms and concepts of 
programs ("ideas"). We can simply 
devise a scheme that protects object 
code and stops there. A further con­
sideration is that legislation protect­
ing "ideas" is bound to face more op­
position than legislation merely 
against duplicating ROMs. (This arti ­
cle treats considerations involving 
more than just the object code aspect 
of software, but the emphasis is on 
object code.) 

Interests at Stake 
Who are the groups with an inter­

est in software and wh<N are their 
interests? These groups include: 

•proprietors and marketers of soft­
ware, including licensers primarily of 
software itself, sellers of data­
retrieval services, and sellers of com­
puter hardware bundled with operat­
ing systems or other software 
•programmers and systems analysts 
•direct users, such as banks, stores, 
industrial users (chemical plants, 
machine tool systems users), and per­
sons engaged in scientific research 
and engineering 
•the general public, which includes 
those who purchase products using or 
manufactured by use of software, and 
who thus may bear the ultimate cost 
of protection for software 

These interests vary widely. At one 
extreme are the public and direct 
users of software. In the short run, 
they would gain the most from no 
protection or minimal protection for 
software. This is also probably true 
for hardware sellers. In the long run, 
and viewing the question from a 
purely selfish standpoint, these 
groups would economically benefit 
most from a legal system giving that 
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MICRO-PRICING™ 

M ICRO-PRICING™ from 

Standard Software is your 
guarantee of the best values in 
America on CP/M® and IBM PC 
software. 

Values that start with the lowest 
possible everyday price on every 
item we carry - including big 
savings on the best selling pro­
grams in the nation. And that also 
includes this promise - if we·re 
able to lower our price even 
further within thirty days of your 
purchase. we' II automatically re­
fund the difference. 

So, what do you give up to get 
MICRO-PRICE™ savings? 

Nothing. Because we still back 
up every program we sell with the 
promptest. most knowledgeable 
service available. Got a question? 
Pick up the phone and call 
Standard. Got aprogram wrth a 
problem? We' ll replace it fast. 
Change your mind? You·ve got 60 
days to return your unopened disk 
for a full refund . 

Plus. we'll pick up shipping 
costs on multiple orders. we·11 
give you another 3% off for pre­
payment. And we gladly accept 
purchase orders from qualifying 
companies and institutions. 

Now. that's top value for your 
software dollar. That's MICRO­
PRICING™. only at Standard 
Software. 

MICRO-PRICED rM software for 
CPIM and/BM. 
Digital Research® 
CB-80 . . . . .. . $419 .00 
CBASIC 2 . $ 99.00 
Lexi soft® 
Spellbinder .. $279.00 
Lifeboat® 
T/MAKER II .. $209 .00 
Micropro® 
Mailmerge . . . . $ 89.00 
Spellstar ........ $159.00 
Calcstar ......... $209.00 
Microsoft® 
Basic 80 ......... $284.00 
Basic 80 Compiler . $325 .00 
Multiplan ..... . .. $229. 00 
Standard Software® 
The Protector . . .. . $165.00 

WORDSTAR 
by Micopro ~· 

Simply the best micro word 
processing package around. 
Now improved' CP/M, IBM, 
List: $495. 

~:~~~-.~~'.~~~ .$279 

CROSSTALK 
by Microstuf& 

Flexible communications for 
micros. Fitsabout evervthing. 
CP/M, !BM, others. List. $195. 

~f~.~:~~~~.~.. $119 

For IBM only 

LS .I.® 
TIM Ill ... .•. .... $399.00 
1.U.S.® 
Easywriter II .. .. .. $289.00 
Easyspe ller ...... $139.00 
Microsoft® 
64K RAMCard .. $289.00 
128K RAMCard .. . $429 .00 

Call today for our complete 
CP/M and IBM software 
catalog. 

standard 

software 


I CORPORATION OF AMERICA 
10 Mazzeo Drive, Randolph, MA 02368 

1-617.953.7220 

1-800-343-0852 

Hours: Mon-Fri: Bam-Bpm, EDT. Sat: 9am-4pm. 

Ordering Information: MasterCharge , VISA, C.O.D. 

3% software discount on prepayment by check. 

All items sub1ect to availability and price change. 

•·signifies manufacturer's trademark. 

QUICKCODE 
by Fox &Geller'' 

Powerful program generator 
fordBASE 11. Speeds applica­
tions, cuts programming 
time. CP/M. List $295. 

~:~~~-.~~'.~~~. $229 

SUPERCALC 
bySORCIM® 

Super advanced, super useful 
CP/M electronic spreadsheet. 
Talks to Wordstar for report 
writing . CP/M, IBM. List $295. 

~f~~-.~~'.~~~ .$199 

dBASE II 
by Ashton-Tate ' 

The most powerful and ver­
satile CP/M<!!' data base sys­
tem. Now available for IBM 
PC. List. $700. 

~:c~.~:~~~~~~ CALL 

SPELLGUARD 
by Innovative Software ~ 

Checks spelling on up to 40 
pages aminute. Perfect com­
panion to Wordstar. CP/M, 
IBM. List.· $295. 

~:~~~-.~~'.~~.~.$199 
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bare minimum of protection for soft­
ware that would still call forth pro­
duction and marketing of some soft­
ware, but only the additional soft­
ware that these groups need to use 
and are willing to pay for if they can­
not get it free. 

At the other end of the interest 
spectrum are sellers and licensers of 
software or products embodying pro­
prietary software. Unless they are 
"pirates," as the defendants in the 
various ROM cases allegedly were, 
their rational self-interest calls for the 
very maximum of legal protection. 

Perhaps they would recognize limits 
at which their own access to useful 
new algorithms and subroutines 
could be hindered. 

In-between interest groups, such as 
programmers, may favor recognition 
for creators of new software. But they 
may also favor their own relatively 
free access to new ideas, particularly 
when they as users modify or enhance 
the earlier idea. 

There is also a pervasive, hard-to­
articulate public interest in several 
abstract notions: encouraging pro­
gress in the evolution of computer 

use, the spread of human knowledge, 
the avoidance of wasteful duplication 
of problem solving, and rewarding 
contributions to knowledge. 

The Interrelationship of 
Interests, Remedies, and 
Types of Infringement 

The effect that a software protec­
tion system has on the interests it 
touches must depend on a number of 
what may be termed legislative "vari­
ables." In this context, that term is 
meant to refer to (1) the aspects of the 
legal system of protection as to which 

--------- -------------------------. the law could do one of several 

QUALITY COMPUTER FORMS 

AT PRICES YOU CAN AFFORD 


WE SUPPORT MORE SYSTEMS WITH 

FORMS THAN ANYONE! 


INVOICES • STATEMENTS • CHECKS • P.O." s • SHIPP ERS • MEDICAL FO RM S 


INCOME TAX FORMS • W2 'S • LETTERHEAD 


Accounting Plus • Peachtree • BPI • Open Systems • Structured Systems • 
Vector Graphic • Howard • Radio Shack • Continental • Designer• Libra • Gold • 
IMS • Alpha Micro • Cimarron • Van Data • Durango • Dynabyte • Osborne • 
Brlareus • MCBA • Apple • Great Plains • Emeritus 

WE SUPPORT 215 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR 

SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 


FOR YOUR SOFTWARE. 


SHEERCUT 
WORD PROCESSING LETTERHEAD 

SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THA T TRIMS CLEAN WHEN BURST . 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BU T 
SHEER 	 CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
"TIES" PER INCH. THIS PRODUCES A VERY CLEAN AND UNIFORM 
EDGE WHEN BURST, AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
QUANTI TIES. SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 

e 	 1 IN FOUR "CLASSIC LAID" PAPERS, OR IN ANY TYPE PAPER ON A 
1 CUSTOM ORDER. EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE •e 	: CONTINUOUS FIRST AND SECOND SHEETS. BLANK PRICES ARE $60 

FOR 1,000, $23 5 FOR 5,000 AND $400 FOR 10,000, WITH •e 	i IMPRINTING, DEALER, AND VOLUME PRICING AVAILABLE. e.', 

1 	

,. . 
•'~',, , CONTINUOUS AND SNAP-OUT //~· 

' .... ... 	 ,,"
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. 

•'', 	 //. 
.
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•I
I l -­ __J ~Checks To-Go 

IN CALIFORNIA 
800-552-8817 

8384 Hercules Street 

La Mesa, CA. 92041 
NATIONWIOF. 
800-854-2750 

1,.....l'.iil CALL TOLL FREE NOW: (800) 854-2750 IN CA (800) 552-8817 i --~ 

~-l Your assurance of Value and Service. ~-• 
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things, and (2) the different types of 
things or conduct to which the law 
could be made to apply. The dif­
ference between a good and bad sys­
tem is likely to turn on whether, in 
different factual contexts, the legisla­
tive variables are different, carefully 
related to one another, or are instead 
handled in terms of gross generalities . 

The relation between the remedies 
awarded and the type of acts that the 
law challenges is particularly impor­
tant. Yet it has received negligible at­
tention in previous software protec­
tion proposals. Many plans propose 
adoption of copyright law in toto and 
do not even consider which copyright 
remedies should apply to which con­
duct or types of software . Other pro­
posed software statutes simply list a 
broad range of remedies and in the 
most general terms direct that they be 
applied "as appropriate to the circum­
stances of the case ." Without a stan­
dard of "appropriateness," adopting 
such an approach is an invitation for 
random, chaotic results . 

The several different types of soft­
ware infringement call for quite dif­
ferent remedies. When a mass mar­
keter of software appropriates and 
competitively markets a competitor's 
software package, a permanent in­
junction forbidding the conduct 
would seem proper. But when the 
unknowing purchaser of a machine 
tool (or consumer product) embody­
ing unlawfully taken object code is 
sued, such a permanent injunction 
would seem harsh and inappropriate. 
Moreover, punitive damages may 
well be proper against one who 



The QUAD la a relational data base man­
• restrict all -or some data le 

future changes 
agement system and applications devel­
oper allowing the non-programmer to 
develop his or her own business and per­
sonal applications around a powerful rela­
tional data base. Some of the applications 
you can build with the QUAD are: 

BUSINESS 

• Accounts Payable 
• Agricultural Management 
• Construction Management 
• General Ledger 
• Human Resource Management 
• Inventory Control 
• Job Costing 
• Mail Lisi 
• Order Entry 
• Payroll 
• Personal Scheduling 
• Professional Time and Billing 
• Properly Management 
• 	Sales Analysis 

PERSONAL 

• Appointment and Gift Register 
• Budgeting 
• Car Maintenance 
• Family Medical Data 
• Home Improvement Information 
• Income Tax Information 
• Insurance Information 
• Invenlory Information 
• Investment Information 
• Recipe Information 
• Shopping Lists 
• Time Management 
• Vacation Planning 

The QUAD is designed for YOU, the 
computer user who wants to lake full 
advantage of his computer. 

EXTENSIVE REPORTING CAPABILITIES 

The QUAD enables you lo create an 
unlimited number of reports in any spe­
cific size or form you desire using data 
from the QUAD database or another data­
base. You may process and/or print data 
during any report. 

PROCESSING DATA 

• 	access information in up to 10 or more 
Illes during a report 

• 	perform arithmetic calculations on any 
data from any file 

• 	update and/or create files based on 
report processing 
easily compare date information for 
quick aging analysis 
perform up to 5 levels of sublolaling 
within each report 
retrieve records in sequential or ;ndexed 
order 
perform processing based on compari­
son of data such as nested IF THEN 
logic 

PRINTING DATA 

• 	utilize your printer's capability by 
printing on anysizepaperanywhere 
on the page 

• 	print checks using the English equivalent 
for dollar and cent values 
specify content of page headings, 
control headings and footings, detail 
lines and total lines 
pause between printing of forms 

SAMPLE REPORT 

-·-··..-..- -·· 
~I • .:;,.,.....,._.,. .....I·--· 	 ···· I
OJ•O "' _<,,_ ,,...,., 
~ ' """ " - ltlOOO•><> ~......,..ow.. , ...... 
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POWERFUL UPDATING CAPABILITIES 

The QUAD gives you two methods lo 
update data within the data base. One 
way is directly through the terminal using 
a data entry process. The other is through 
batch updating based on existing data 
within the data base. 

• 	update as many as 10 or more files 
simultaneously, using the batch update 
mode 

• totally user defined screens 
• lull screen editing 
• record sizes up lo 900 characters 
• 	perform calculations based on data 

entered and data residing in other files 
• 	access three different help screens 

during the data entry process 
utilize your terminal's video capab/111/es 
when creating your terminal update 
screens 

• 	edit each data field for items such as 
phone numbers, numeric data, alpha­
numeric data, dale, lime, social security 
number, etc., or your own defined edits 
IF-THEN logic available during both 
terminal and batch updating 

SAMPLE SCREEN 

OHi e• En\•Y L or> e 11em !or CUS TOMHh 

1t em1r C I S0-1 
I T EM Nul11odB01ts QTY 100.00 

Clla•'?" 50 
{ 1[<. oMt.wJ $000 

Poe~~ (ESC tH IOI Help 

OTHER FEATURES 

SORT, INDEX, and REORGANIZE data 
files quickly and easily. Also link to user ­
wrillen programs direclly from the QUAD. 
Automatically generate menus to access 
each of your applications. 

The QUAD comes complete with an 
Accounts Receivable application ready for 
your use and a Checkbook Balancing 
application for you to build. 

The suggested retail price 
for all this is only $495.00. 

Available for most CP/M compatible 
hardware. 

To order your copy of the QUAD, contact 
your computer dealer, or call QuanTeckna 
Research today. 

~ 

QuanTeckna.. 

Research Corporation 
6902 220th St. S.W. MOUNTLAKE TERRACE. WA. 

98043 206/364·6940 or 206/7 71 ·2488 

CP/M is a trademark of Digi tal Resear ch. Inc 

QUAD and OuanTeckna are trademarks ol 
OuanT eck na Research Corporation 

Circle 323 on inquiry card . 	 BYTE October 1982 213 

http:1[<.oMt.wJ


unloads a legally protected ROM and 
markets it, but not against a pro­
grammer who reasonably although 
incorrectly believes that a program 
that the programmer writes is not 
within the scope of protection to 
which the other party's algorithm is 
legally entitled. It is therefore neces­
sary to develop a definite matrix of 
remedies and wrongs. That is a major 
part of the discussion that should 
precede writing any software law. 

Algorithms. Almost all proposals 
on software law have opposed pro­
tection of algorithms and concepts. 

Both patent and copyright law op­
pose their protection on the theory 
that they are ideas, which should not 
be protected as such. Ideas, the 
Supreme Court has said, are the cur­
rency and basic tools of scientific pro­
gress, which will be hampered 
without a rule of free access to ideas. 
When applied to machines and 
books, that is a good principle; if ap­
plied elsewhere, it may not be. Legal 
protection of algorithms will hamper 
scientific progress only if the amount 
of protection is so great as to have 
that effect. If a lesser amount of pro­

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-. 

Asophisticated ZBO™ based 

microcomputer training system. 


Only $500. 

The Fox is the 

most cost-effective 
and versatile mi­
crocomputer train­
ing system on the 
market today.At the 

heart of The Fox is a Z80 CPU, a chip 
which includes more capabilities than 
any other 8-bit microprocessor. 

With a large memory capacity and so­
phistication found only in larger and 
more expensive units, The Fox is ideal 
for teaching microcomputer technology 
in schools, colleges and industrial train­
ing environments. Other features in­
c I u de extensive user prompting 
firmware, large digital readouts, power 
supply and exceptional versatility. 

Compare The Fox with other low-cost 
microcomputers and you will agree that 
The Fox is the way to introduce micro­
processing to your classroom, labora­
tory, office or home. 

EDUCATORS! E&L also offers 
the MTP-80, a complete modular 
course in microcomputer technol­
ogy which tea lures The Fox. 
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Among the many features of The Fox 
are : 

Z80 CPU 
Low cost 
Large memory capacity 
Unlimited expansion with STD bus 
Serial and parallel I /O 
Large digital readouts 
Power supply included 
Solderless breadboarding area 
Stackable molded case with 

handle 

Call or write for complete information 
or the name of your local E&L dealer/ 
representative. 

~E&L Instruments 

61 F~~:~~418 
(203) 735-8774 Telex 963536 

Price applies in U.S. only and is subject to 
change without notice. 

™ZSO is a trademark of Zilog, Inc. 
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tection can reward and encourage 
development of new algorithms 
useful to industry and society, the net 
effect of protecting algorithms will be 
beneficial to progress. The question is 
one of degree and practicability, not 
an absolute . A basic problem in this 
regard is articulating a standard of 
"merit" or "quality" that a software 
idea must satisfy before the govern­
ment should prohibit second comers 
from using it freely. 

In protecting algorithms and the 
concepts of programs, it is as impor­
tant to determine how far to protect 
them in granting relief as it is to deter­
mine how far to protect them in terms 
of defining the scope of infringement. 
Indeed, the two variables interact, for 
they jointly determine how burden­
some protection would be and how 
much of an incentive the protection 
will afford software creators and pro­
prietors. In this connection, an im­
portant question to consider is 
whether it is so important to tech­
nological progress that good new 
algorithms and concepts be widely 
and rapidly adopted that injunctions 
and severe relief should almost never 
be allowed against the unauthorized 
appropriation of an algorithm or con­
cept. We might well conclude that 
anyone should be allowed to use an 
algorithm or concept, upon payment 
of a reasonable royalty, particularly 
when that person enhances it or 
adapts it to a new use. The concept is 
alien to copyright law but occurs to a 
very limited extent in patent law, 
primarily in the health and safety 
area. 

Programs. Another important 
question is whether to protect pro­
grams that do not display the kind of 
inventive steps or merit that would be 
expected before an algorithm or con­
cept would be protected. A long, 
debugged, tried program may be of 
substantial commercial value and 
costly to perfect even though all its 
parts and concepts are known or ob­
vious. It may deserve protection, but 
of a lesser kind or extent than a pro­
gram based on a new and unobvious 
algorithm. 

Object Code. Defining the limits of 
the concept of infringement for object 

http:today.At


Proven tools for programmers. 

From Microsoft. 


Old friends. Eight years ago. Microsoft put BASIC 

on the first microcomputer. Today. there are more 

than 1,000.000 copies of Microsoft™ 

languages in use. BASIC interpreter. 

BASIC compiler. FORTRAN. and 

COBOL. A proven set of program­

ming tools. All. fully supported 

by Microsoft. 

The best get better. Good 

tools work better if you keep 

them sharp. That's why we 

constantly improve the tools we 

offer. Enhancing them. Increasing 

their utility. Taking full advantage ---~,_. 


of the strengths of each language. 

Supporting you. the user. w ith 

a full range of finely honed 

programm ing tools. 

Technical support. When you buy 

our tools. you get our number. If you 

have technical problems. call the Microsoft 

support staff for assistance. If we don't have the 

answers now. we'll find them and call you back. 

Compatible documentation. All Microsoft 

languages share a common approach to documen ­

tation. Starting with plain English. That means 

that even when you 're learning a new language. 

you won't have to learn a new vocabulary. 


compiler. That means you can write programs in 
two or more languages. taking advantage of 

the specific strengths of each. then. link and 
run them as a single program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation. enhanced 

programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ ­

ment. Including specialized languages 
that support you in a wide variety of 

programming situations. Tomorrow. you can 
look to Microsoft to make that environment 
even more productive. 
Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 

for programmers : BASIC interpreter. BASIC 
compiler. FORTRAN and COBOL. Each is 

a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 

BETTER TOOLS FOR MICROCOMPUTERS 

~,'9..°' T 
, ; ; ; Northup Way 

Bellevue. WA 98004 

Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each Microsoft is a trademark of Microsoft Corporation. 
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COMPUTERS 
SUPERBRAIN II 

Model Lisi 


SB II 350K byte. . ... . .. $2495 


SB II OD 750K .. ... . . . . . $2995 


SB II SD 1.4mb. . .. . . . $3495 

NEC 
Model List 

PC8001A Computer . . $995 

PC8012A 1/0 with 32K . . . . $649 

PC8031A Dual 5'i• " drives .. . . . $995 

Our Price 

$1875 
$2250 
$2750 

Our Price 

$735 
$475 
$735 

ALTOS Computers . . . . . . . .... Call for Lowest Price 


NOR_THSTAR Co.mputers ... , . Call for Lowest Price 


DISK DRIVES 
IBM Compatible 

Tandon SS/ DD . . . . . . . . . . . .. . .. .. $219 

Tandon OS/DD . . . . . .. $320 


PRINTERS 
Model List 

NEC 8023A . . ..... $795 

Okidata Microline 82A . . .. ... .$649 

Okidala Microline 83A $995 

Okidata Traclor Oplion ... .. . .$65 

C. ltoh 8510 ProWriter . . . ... .$795 

C ltoh F · 10 40cps . . . $1995 

NEC 3510 or 3530 . . . . . $2295 

NEC 771017730 55cps ..... .$3085 

MODEMS 
Hayes Micromodem II II Apple $379 

Hayes Smanmodem . . . $279 

CAT Acouslic. . . .$190 

DCAT direct connecl. $199 

TERMINALS 
Call for Prices 

Words tar for Apple . 

Wordstar tor CPI M 

MailMerge . 

CalcStar . 

SuperCalc . . . 

VisiCalc for Apple . . ... . 

dBase 11 .. 

Spellguard . . 

APPLE ITEMS 
Z-80 Softcard w/CP/M & manual . .... 


15K RAM Card .. .. .. .. . 


BO-column Card (V ideolerm) . . 


NEC Green Monilor . . 


NEC Color Monilor . . .. 


Our Price 

$479 
$474 
$724 

$59 
$530 

$1449 
$1869 
$2375 

$290 
$219 
$149 
$159 

$220 
$295 
$89 

$175 
$195 
$185 

. $475 
$157 

$285 
$139 
$225 
$170 
$329 

Soflware . .... . .... . .. .... .. Call for Great Prices 

To Order Call (206) 362-3398 
Mail & telephone orders only. Mastercharge, 
VISA add 3%. Sorry, No COD. 

PACIFIC 

COMPUTERS 

Division oI Mickel Assoc. 

11056 Palatine N. 
Seattle, WA 98133 
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code is important. The principal 
economic rationale for appropriating 
someone else's object code is the 
cheapness of doing so as compared 
with developing, debugging, and then 
compiling an independent program. 
This economic rationale is likely to 
lead to a total duplication, for other­
wise some of the economy is lost . 
That is why, for example, the im­
porters unloaded the Galaxian attract 
mode along with the play mode . In 
unloaded-ROM cases, therefore, 
there should be only minimal prob­
lems in defining how close to the 
original a "copy" of object code must 
be for it to be considered an infringe­
ment. 

But should all duplication of ROMs 
be forbidden? Suppose a public­
domain source program is compiled 
with a public-domain compiler and 
the ROM is a standard shelf item. 
What is the interest protected by pro­
hibition? Is this such a rare case that 
we should not worry about it? If so, it 
would be better to have a simple rule 
against unloading ROMs. If not, per­
haps a more complicated rule is need­
ed. Another question is whether ob­
ject code should be subject to legal 
challenge in situations when it is not 
an unloaded duplicate of someone 
else's object code, but is instead either 
(1) compiled without authorization 
from someone else's source code, or 
(2) an enhancement of the original 
object code. 

These questions about object code 
may be considered in two contexts. 
One is the object-code-only software 
protection system. The second is the 
comprehensive software protection 
system. Perhaps the first type of sys­
tem cannot effectively deal with any­
thing but outright duplication or the 
close equivalent. The unloaded-ROM 
cases are the real area for this kind of 
law. To deal with more complex 
situations, we must develop at least 
part of the second type of system. 

The second type of system can deal 
with object code both when it is dup­
licated and when it is independently 
compiled. A program may be pro­
tected in source code form because it 
is tried, debugged, and the product of 
considerable effort or because it has 

been derived from a legally protected 
algorithm. In either case, the program 
could also be protectable when it is 
compiled into object code. Software 
legislation should protect object code 
in these circumstances if it is prac­
ticable to do so. It must be recog­
nized, however, that severe ad­
ministrative difficulties could attend 
trying to determine whether par­
ticular object code is compiled from a 
protected source program or derived 
from a protected program concept or 
algorithm. 

Remedies in the case of object code 
are particularly troublesome, perhaps 
more so than anywhere else in this 
field. Infringement of object code can 
occur in very different ways. At one 
extreme is the wretched copyist 
caught after completely unloading 
and reloading a competitor's ROM, 
disk, or tape into a commercial prod­
uct. At the other extreme is the inno­
cent, unknowing consumer or com­
mercial end user. Several plausible 
remedy matrices exist. Clearly, one 
possible approach is the following 
combination: (1) to completely let off 
all consumer end users, lest there be a 
chilling effect on the general con­
sumer marketing of software and end 
products embodying it; (2) to subject 
commercial end users to reasonable­
royalty liability, at most; and, of 
course, (3) to throw the whole confis­
cation, injunctive, and punitive­
damages book at the wretched 
unloader-reloader. 

Only one conclusion emerges clear­
ly from consideration of the relation­
ship among remedies, types of soft­
ware appropriation, and the interests 
in question. This is that the matter 
deserves much more careful analysis 
than it has ever received. Lawyers 
and other amateurs have in the past 
pontificated on the nature of software 
and on such issues as whether its 
"essential character" (and therefore 
the appropriate system of protection) 
is more like that of the subject matter 
of patents or copyrights. This is an in­
teresting academic and metaphysical 
inquiry. Perhaps the time has come 
for those in the software industry to 
see whether they can make more 
sense of the matter. I believe that the 



SONICS 

DELIVERS: 

.' 

_ SD 

SYSlEMS. 
 ' 345 

BOARD LEVEL PRODUCTS 

SBC 200 -------- ­
EXPANDORAM II ' 443 
EXPANDORAM Ill ' 848SONICS MICRO SYSTEM'S PLEDGE TO THE 
VERSA FLOPPY II ' 375CUSTOMER IS: 

1. PROFESSIONAL TREATMENT VDB 8024 ' 465 
2. FULL TECHNICAL SUPPORT MPC-4 ' 495 
3. DELIVERIES FROM STOCK Z-80 STARTER KIT ' 299 
4. BOARD/SYSTEM LEVEL REPAIRS MODEL 200 64K RAM I 

SINGLE USER SYSTEM 11080 SOFTWARE BANK SELECT ' ,475 
SBC 200. 64K RAM. VERSA FLOPPY II, RAM + ROM DISC 

MULTI-USER SYSTEM 11995 WITH CP/M 2.2 ----- '1050 
SBC 200, 256K RAM, VERSA FLOPPY II , 
MPC-4, COSMOS 

SD SYSTEMS COMPATIBLE "TURBODOS" 1 350 ,, SONICSWITH DOCUMENTATION _ •SINGLE USER "DISC-LESS" SYSTEM • • 11770 • • • MICRO SYSTEMS INC.WITH CP/M 2.2 

1500 N.W. 62ND STREET• SUITE 508 •FT. LAUDERDALE, FL 33309 • 1-800-327-5567 
In Florida call: 305-776-7177 

Clientes Latinoamericanos sera'n atendidos por nuestro departamento intemacional (en espanol). bajo la 
gerencia de la LCDA. Joan Voyles. 

Circle 359 on inquiry card. BYTE October 1982 217 



Could~ou 
passtliis 
Red Cross 
swimming test? 
SWIM: 

1. Breaststroke -100 Yds. 
2. Sidestroke-100 Yds. 
3. Crawl stroke-100 Yds. 
4. Back crawl - 50 Yds. 
5. On back (legs only)-50 Yds. 
6. Turns (on front, back, side). 
7. Surface dive-underwater swim - 20 Ft 
8. Disrobe- float with clothes -5 mins. 
9. Long shallow dive. 

10. Running front dive. 
11. IO-minute swim. 

Anybody who's taken a Red Cross swim 
course knows how tough it can be. 

There's a good reason. 
We believe drowning is a serious 

business. 
Last year alone, we taught 2,589,203 

Americans not to drown-in the seven dif 
ferent swim courses we offer all across the 
country. (Incidentally, most of the teaching 
-as with almost everything American Red 
Cross does-is done by dedicated vol 
unteers.) 

A good many of the youngsters not 
only are learning to keep themselves safe 
Thousands upon thousands of them are 
learning to become lifesavers. 

And the life they save-it just might 
be your own. 

Red Cross 


pages of this magazine are an ap­
propriate place for such discussions 
to begin. 

Administrative Considerations 
A legal system of protection of in­

tellectual property, such as software, 
can be run in three basic ways: 

1. 	The system may have no prelitiga­
tion formalities. The first time the 
government ever has anything to 
do with the rights claimed is when 
a lawsuit is brought. That is how 
the trade secret system and most 
contract rights operate. 

2. 	In a "registration" system, the pro­
prietor's exclusive right to the in­
tellectual property is initially 
secured by filing a paper with the 
government, describing and claim­
ing the right. The government then 
more or less ministerially records 
the claim in its files without any 
serious effort to evaluate the merits 
of the claim of right. That is how 
the copyright system works. 

3. 	In an "examination" system, the 
government examines the claim of 
exclusive right with some care . The 
claimant gets government recogni­
tion of the right only if certain re­
quirements of originality, novelty, 
or merit are satisfied. The ad­
ministrative screening gets some 
deference in any subsequent litiga­
tion. That is how the patent system 
works. 

The system with no prelitigation 
formalities makes little sense for soft­
ware. It has the advantage of great 
accessibility and almost zero front­
end cost, but its certainty of owner­
ship rights and its general predict­
ability also approach zero. As ex­
perience with trade secret litigation 
shows, there is no way to tell what is 
the "property right" over which the 
parties are in dispute until after the 
lawsuit is over (and perhaps not even 
then). Moreover, a system of this 
type cannot reasonably create an ab­
solute, exclusive right for a software 

in choosing between registration and 
examination systems. First, registra­
tion systems are easier for the appli­
cant to gain access to and easier for 
the government to administer, in the 
first instance. But they cost more to 
operate, once litigation is involved, if 
there is any issue over whether the 
claim of exclusive right is justified. 
The reason is that the courts do not 
get the benefit of an expert adminis ­
trative agency's having screened that 
issue for them. They must decide the 
issue without such help. The proper 
equation for comparing costs for the 
two systems would balance off such 
factors as the probability of litiga­
tion, the greater cost of litigation 
under a registration system, and the 
greater front-end cost of administer­
ing an examination system. 

The following example and its 
purely hypothetical "facts" are in­
tended to be illustrative of these con­
siderations: 

Cost to get a software certificate : $1 under 
registration system; $10 under examina­
tion system. (Figures include both private 
and government costs.) 

Proportion of registered software liti­
gated: 3 percent under registration sys­
tem; 1 percent under examination system. 

Litigation cost per software item: $300 
under registration system; $100 under ex­
amination system. 

Assume everything else equal. Assume 
that 1000 software certificates are issued 
during the time period in question under 
the registration system; 950, under the 
examination system. 

Registration System Overall Cost 
(1000 x $1) + (1000 x 0.03 x $300) 

= $1000 + $9000 
= $10,000 

Examination System Overall Cost 
(950 x $10) + (950 x 0.01 x $100) 

= $9500 + $950 
= $10,450 

proprietor. At best, such a system Thus, society saves $450 by opting...:counting should prohibit only deliberate copy­ for the registration system, assuming 
ing. The choice is really between reg­ these hypothetical figures. The im­
istration and examination systems. portant fact to note is that the front­

my-onyou. 
Several fa~tors must be considered end cost of entering the system ap­
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Are you looking for aDATA BASE? 


THE BEST DATA BASE SYSTEM 

GBS 

IS READY TO DO YOUR JOB 

GBS™ $300 
QUICK GEN"' $125 
REPORT GEN™ $150 
MENU GEN"' $ 75 
CONVERT $ 60 

IF \IOU AREN'T A PROGRAMMER . .. 

. . our program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone - even those unsophisticated about 
computers - may generate powerful busi­
ness programs. In a short time, you can create 
a program and a data file that allows an opera­
tor, using menu choices, to selectively . 
review records add records 
edit records delete records 
update records print out records 

QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file. 
1. 	 Create a screen of labels and headings 

using a full -screen editor 
2. 	 Define data fields, including type and format 
3. 	 Posit ion data fields on the display by mov­

ing the cursor 
4. 	Write equations that perform calculations 

on the displayed data 

Also of help to the non·programmer is 
our report generator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 
Complete file printout 
Summary printout to your 
specifications 

One line per record, or 
Multiple lines per record 
Print from up to three related files 
Compute subtotals and totals 

Finally, there is MENU GEN. It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 

Circle 322 on Inquiry card. 

IF \IOU ARE A PROGRAMMER ... 

. . . you need GBS. It is a powerful, fully pro­
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one ­
to-one, one-to-many, or many-to-one rela ­
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 

GBS uses disk space well by compress· 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 

When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds. 

You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS to execute your appli­
cations and those created using the 
GENerator programs extremely rapidly. 

You may construct screens with a full 
screen editor. Later, your programs will dis­
play these screens with a single instruction. 
You may use subrout ines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 

START USING GBS NOW. 

GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televideo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utility 
CONVERT. 

You can order GBS with confidence 
because we guarantee it! If GBS isn't all 
we say it is, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
store manager - he may be a participating 
GBS dealer. 

Call Today 
Contact us today for additional infor­

mation or to take advantage 
of our special 30­
day Money Back 
Guarantee. 

GBS - it's the best 
business decision 
you can make, for 
today and for the 
future. 

~ 

QUALITY SOFlWARE 

6660 Reseda Blvd., Suite 107 
Reseda, CA 91335 (213) 344-6599 

*'CP/ M is il registered 1rademilrl( of OigitJl Researd1. 
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Red Baron. Home of the Nation's 

NEC 8023 IDS Prism 801132 NEC Spinwriter

Outstanding Graphics, Print Affordable Color, Speed 7700 & 3500
Quality & Performance Daisy Wheel Quality Leader 

144 x 160 dots/inch • Prop:ilonal Spacing High speed, letter quality • 55/33 CPS 
Dot Resolution Graphics • 9-wire staggered • Typewriter quality • Bi-directional printing• Lower case descenders • N x 9 dot matrix 
printhead • Lowercase decenders • Over • 8 character sizes • 5 unique alphabets & proportional spacing • Quiet • OCR quality
150 CPS • Bi-directional, logic-seeking • Greek character set • Graphic symbols print • Hi-res plotting/graphing • Quick change 
• 8 character sizes • 80-132 columns• 100 CPS print speed • Bi-directional logic ­ ribbon • Optional cut-sheet feeder. horizontal 


seeking • Adjustable tractors • Single-sheet 
 • Proportional spacing • Optional Color or bidirectional tractors • Prints up to 8 copies. 
friction feed • Vertical & horizontal tabbing • Text justifications NEC Splnwriter RO 
NEC 8023 Prism 80 . . ..... _Base List $999 $Call Serial Parallel 77xx ... -List $3055 $2500$C II
Dot Matrix ..... .. . .. List $795 a Prism 132 - . - •.. Base List $1,299 35xx . . . . List $2290 S 1900 

The Epson SeriesSmith Corona TP-1 Brothers HR-1 Daisy Wheel 
Daisy Wheel Printer For Under $900 Perfect for quality, 

quiet word processing. 
High-Quality Printers 

at a Low Price. 

,. • 1~==---= il 
,,1- ...... ' . _, ...- ­

I - .. 
! ' - . '. 
-

Letter quality· Standard serial or parallel data • 16 CPS· Prints up to 6 copies· Bidirectional• 
interface• Drop-in ribbon• 144 WPM ·Various Cloth or carbon quick-change cassette ribbon • 
fonts available• Loads paper like typewriter· Epson MX80FT . . .... List $745

Epson MX8o ....... . List $845 
$Call 
Quiet , efficient operation for word process ing· 

Handles single sheets for forms Epson MX-100 .... .. . List $995 Brothers HR-1 (Parallel) List $1, 100 
SmithCoronaTP-1 ..... LlstS895 $Call Full Line of Epson Accessories Brothers HR-1 (Serial) . . List $1,200 

Anadex Silent Scribe 

The Quiet Serial Matrix 


Impact Printer 


- • 
-------~-!Up to 200 CPS • Dot addressable graphics• 

Parallel and serial interfaces standard• Switch 
selectable protocol• Cartridge ribbon • Foreign 
character sets • Underlining • 1.5K to 3.SK buffer 
• Correspondence quality print 
Anadex DP-9500A ..... List $1,725 
Anadex DP-9620A ..... Ust $1,845 $Call 
Anadex DP-6000 . . .. . . List $3,250 

Televideo CRT's 

Price, Performance & Reliability 


............ .. .......... --­
-- -'= .. .."':.: -· 

91 O....... List $699 

925 ....... List $995 

950 ....... List $1195 




Largest ComputerPrinterInventory. 
The Grappler+ ™ 

Apple® Graphics Interface 

\~. 
~-~ 

·Graphic and text screen dumps• Dual Hi-Res 
Graphics· Printer Selector Dip Switch· Apple Ill 
compatible' • Inverse Graphics· Emphasized 
Graphics· Double Size Picture • 90° Rotation 
·Center Graphics· Works with Pascal and CPM® 

~~p~~:;:r~.n~~~~~............ $175 

·Requires software driver 
Apple is a reg istered Trademark of Apple, Inc. 

The Okidata Series 
Hi-Res or TRS 80 Block Graphics 

--- ·~ 
120 CPS • 9 x 9 Matrix • Bidirectional logic 
seeking printing • Lower case descenders 
• four print styles •Optional Hi-Res Graphics 

Okadata e2A . . ..... ...List $649 $Call 
Okadala 83A (w/Traclor) .. List $995 

IDS Microprism 480 
Prints like a daisy, 

priced like a matrix! 

·Correspondence Quality in a Single Pass· 
Dual Speed 75, 110cps ·Proportional Spacing• 
Bidirectional Logic Seeking Head· Platen pin or 
pressure feed• 24x9 dot matrix• 10, 12, 16.8 
Characters per inch· Double width Characters 

10s Mlcroprism 480 ... List $799 $Call 

Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists, they know the capabilities of 
each print9r-and how to match one to your exact need. Red Baron's volume 
stocking assures a low, low price on a wide array of major brands. We're sure 
you'll like the product and services you get from Red Baron, and we know you'll 
love our Customer Benefit Package; an exclusive at Red Baron. 

Customer Benefit Package 
1. Free Expert Consultation. Before you buy, after you buy. 2. Technical Staff. Even your most involved 
questions get quick, helpful answers from our staff of printer technicians. 3. Free Catalog. Get your inform­
ative catalog with printer comparison chart and print samples today! 4. Warranty. The manufacturer's war­
ranty applies where applicable. 5. Same-Day Shipping. Your order is shipped the same day when you call 
before 11 :00 a.m. 6. Free MasterCard and Visa. Call us toll-free and charge your printer to your credit card. 
7. We Stock What We Sell. No bait and switch, no hassle. We make every effort to keep a large stock of our 
advertised products. 8. APO/FPO Orders Welcome. 

Here's How To Order: Call Toll Free For Catalog: 
Phone orders are welcome: same-day ship­
ment on orders placed before 11 :00 a.m. Free (800) 854-8275 
use of MasterCard and Visa. COD's accepted. CA, AK, HI (714) 630-3322 Personal checks require 2 weeks clearance. 
Manufacturer's warranty included on all 
equipment. Prices subject to revision. 

Red Baron 

1100 N. TUSTIN #207, ANAHEIM, CA 92807 



plies to unlitigated software as well as 
litigated software, but litigation costs 
are borne only when the software is 
involved in a suit. 

These factors are not the only con­
siderations, however, in choosing a 
system. A registration system allows 
more invalid "scarecrow" claims on 
the books than an examination sys­
tem does. The effect of such claims of 
exclusive ownership of software 
would probably be to some extent to 
inhibit legitimate enterprise in the use 
of software that properly belongs to 
the public. This factor is very hard to 
quantify. In addition, it would seem 
clear that fewer applications will be 
filed in an examination system 
because of its higher front-end costs; 
and even fewer applications will 
mature into issued certificates 
because some will be rejected. 

The answer probably comes down 
to whether the system just protects 
object code or also protects 
algorithms and program concepts. If 
unloading ROMs and the like is our 
main concern, a registration system 

should suffice. It establishes objective 
proof of who was first, and examin­
ing the program for originality may 
be beside the point. But if ideas are to 
be protected, it is very risky to the 
community (probably too risky) to 
allow a monopoly claim to be staked 
without first examining its merits to 
some degree (but this judgment 
depends on the scope of the monopo­
ly to be granted). By the same token, 
it would be perfectly reasonable to 
have a mixed system in which 
algorithms were examined and ROMs 
were simply registered. 

Duration of Rights 
Patents last for 17 years. Copy­

rights last for approximately 75 
years . Trade secret rights last until 
the secret becomes public. Contract 
rights last as long as the parties agree, 
subject to considerations of public 
policy. How long should software 
rights last? 

The answer may depend on the 
type of right in question-one to pro­
hibit others' use completely or one to 

levy a small toll. The answer may 
also depend on the kind of software 
in question. The theoretical length of 
a monopoly grant should be one that 
maximizes net social benefit, mea­
sured by the social value of the addi­
tional innovative product (software) 
called forth minus the total rent the 
public pays the proprietor during the 
life of the monopoly-making a 
present-value calculation at a suitable 
interest rate. Assuming that we could 
in some way make such a calculation, 
we might reasonably suppose that the 
answer for a new algorithm would 
not be the same as that for an old or 
obvious program put into a ROM. 

Nothing more sensible can be said 
about this matter now, other than 
that it is another illustration of the in­
terdependence of the different ele­
ments of a software protection sys­
tem. What is a sensible duration for 
rights under a software certificate 
depends on the strength of the 
rights-that is, on what constitutes 
infringement of the exclusive right 
and on what are the remedies . 

WICAT 

has the 68000 

While others are promising, WICAT 
Systems for nearly two years has been 
quietly delivering their complete 68000 
computers. 

The System 150 is a popular desktop 
computer with large memory and 
hard disk. unmatched in price/ 
performance The System 100 is its 
expandable software compatible high 
performance companion 

Concurrents integral'" database 
and menusystem greatly accelerate 
the development of applications Full 
UNIX"·' System 3 with no compro­
mises is ready 

Concurrent can discuss your needs 
and help you select the proper 
conliguration. Please write or call 
(513) 281-1270. 

• 
Motorola 68000. 256K memory, lOMB Winchester 

disk. 760KB floppy. terminal. system software. choice 

of Pascal. FORTRAN. C. Assembler. BASIC. COBOL 


Single user 150-1 ..... $ 9,450 
Three users 150-3 . . . . . $10,850 
Six users 150-6(512K) . $12,850 

MULTIBUS is a trademark of INTEL Corporation 
UN IX 1s a trademark of Bell Laboratories 

OPTIONS graphics. printers. IEEE 488 1nstrumen· 
tat1ons interface. videodisk controllers. AID boards 

Conclusions 
The basic conclusion reached here 

is to answer the question posed in the 
title, "Yes, but with much difficulty ." 
Sensibly adjusting the variables and 
accommodating the interests at stake 
calls for informed resolution of dif­
ficult questions of economic policy, 
perhaps social policy too. The pur­
pose of this article is less to answer 
those questions than it is to: 

•raise them 
•stimulate discussion among those 
with a legitimate interest in what hap­
pens to software 
•pave the way for well-considered, 
rather than naive, legislation 

Software is clearly different enough 
.and important enough to justify its 
own system of legislative protection. 
The question that needs an informed 
answer from the software community 
is "What kind of protection?" That 
answer should be stated only after 
ample discussion among those with 
an interest in the creation and use of 
software.• 

Circle 233 on Inquiry card.--+ 
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Software Revieww 


Radio Shack Compil~r BASIC 

Compiled BASIC offers other advantages 

beyond faster execution. 

Compatibility between a compa­
ny's software products is extremely 
important from a marketing stand­
point. Many people were surprised, 
therefore, when Radio Shack an­
nounced that its BASIC compiler 
(RSBASIC) would not be compatible 
with the BASIC interpreter supplied 

At a Glance 
Name 
Radio Shack Compiler BASIC 

Type 
TRS-80 BASIC compiler development 
system 

Author 
Ryan-McFarland Corporation 
Software Products Group 
Aptos. CA 95003 

Distributor 
Tandy Corporation 
One Tandy Center 
Fort Worth. TX 76 I 02 
18 I 7) 390-3583 

Price 

Software 
Contains all software needed to run Com­
piler BASIC on both the Model I and 
Model Ill TRS-80. Includes: line-oriented 
text editor; interactive BASIC development 
system with editor. compiler and run-time 
software; stand-alone run-time package 
with debugging capabilities 

Rowland Archer 

Flint Ridge Apartment 59 

Hillsborough, NC 27278 


with every TRS-80 Model I and Ill. 
Thus, TRS-80 programmers cannot 
use this compiler on existing BASIC 
programs to gain faster execution and 
other benefits of compilation. 

Why did Radio Shack make such a 
decision? Jon Shirley, vice-president 
of Radio Shack's Computer Division, 

Format 
Three 5 V.-inch floppy disks; Model I 
version requires TRSOOS 2.3B. which is 
provided with the package; Model Ill 
version requires TRSOOS I .3. w hich is also 
provided 

Computer 
TRS-80 Model I or Ill. 48K bytes of RAM. at 
least two disk drives 

Documentation 
Large manual with four main sections plus 
an appendix. 404 pages; complete descrip­
tion of system use. language features. and 
technical information; the manual is not a 
tutorial. it assumes the reader is familiar 
with BASIC 

Audience 
Programmers in need of a BASIC compiler 
development system for the TRS-80 Model 
I or Ill 

discussed this point in the June 1981 
issue of the TRS-80 Microcomputer 
NEWS. He said that the choice had 
been between RSBASIC, written by 
the Ryan-McFarland Corporation, 
and Microsoft's BASIC compiler, 
which is compatible with the TRS-80 
disk BASIC interpreter. In essence, 
Shirley said RSBASIC was chosen 
because of features-not price or per­
formance. He even said you should 
buy the Microsoft product to compile 
existing disk BASIC programs. 

Radio Shack's choice of features 
over compatibility intrigued me . One 
of the reasons I bought the RSBASIC 
package was to see what those fea­
tures were . 

System Overview 
RSBASIC's operation is different 

from most compiler-based develop­
ment systems. Compiler systems are 
usually split into several programs 
that must be run individually to com­
plete one cycle of modifying and run­
ning a program. With such systems, 
you must firs t run an "editor" so you 
can type in your BASIC program, 
called the "source file." Next, you run 
the compiler that reads the source file 
and creates a machine-language pro­
gram (the "object file") from it . 
Sometimes, a program called a 
"linker" or "binder" must be run to tie 
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Completely Redesigned. 

Now, the Grappler+. 

The original Grappler was the 

first graphics interface to give 

you hi-res screen dumps from 

your keyboard. The new 

Grappler+ with Dual Hi-Res 

Graphics adds flexibility with a 

side-by-side printout of page 1 

and page 2 graphics. 

Interfacing the Grappler+ to a 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 
Grappler+ is Apple Ill compatible.* 

The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on Iha Grappler+. Available 
now at most Apple dealers. 

"Requires addlllonal software dr iver. 
·"Require. graphlc1 upgrade. 

© Orange Micro, Inc. 1982 

ACTUAL APPLE II PR INTOUT USING GRAPPLER AND EPSON MX IOO 

Circle 288 on inquiry card. 

The Grappler+ Features: 
• Dual Hi-Res Graphics• Printer 
Selector Dip Switch • Apple Ill 
Compatible• •Graphics Screen 
Dump • Inverse Graphics 
• Emphasized Graphics • Double Size 
Picture • 90° Rotation • Center 
Graphics • Chart Recorder 
Mode • Block Graphics • Bell 
Control • Skip-over-perf •Left and 
Right Margins• Variable Line 
Length• Text Screen Dumps. 

The Grappler+ works with Pascal 
and CPM. 

The Grappler+ Interfaces with 
the followlng printers: 
• Anadex • Centronics • Datasouth 
•Epson''• IDS• NEC• C-ltoh • Okidata'' 

•mOrange ffilc~?c. 
3150 E. la Palma, Suite G 
Anaheim, California 92806 
(714) 630·3620 

CPM is a registered trademark al Digital Research. Inc. 

Apple is a registered trademark al AppleCompuler. Inc. 


Foreign Dealer Inquiries Welcome TX183511 CSMA 



Run-time disk, includes TRSDOS 2.3B: 

File Size 

RUNBASIC/CMD 1 

RUNBASIC/OVL 16 

SAMPLE/OBJ 1 

UPGRADE/CMD 1 


Program disk, does not include TRSDOS: 

File Size 

BEDIT/CMD 4 
LIST/BAS 1 

SAMPLE/BAS 1 
RSBASIC/CMD 3 
RSBASIC/OLF 38 ' 

. RSBASIC/LIO 6 

RSBASIC/LIB 2 

Description 

Stand-alone run-time executive 
Stand-alone run-time overlays 
Compiled sample program 
Utility program, converts data disks from 
TRSDOS 2.3 format to 2.3B format 

Description 

Stand-alone BASIC editor 
BASIC program to print listing files pro­
duced by RSBASIC 
Sample program 
Development system executive 
Development system overlays 
Development system overlays; apparently 
1/0 routines 
Development system overlays; apparently 
trig functions 

Table 1: Contents of Model I disks that come with RSBASIC. The Model Ill version 
includes the same software, but all on one disk with TRSOOS 1.3. The file size is 
measured in grans that are 1280 bytes. 

together separately compiled pro­
grams and produce a single object 
file. 

After all this, you can finally run 
your BASIC program. If it has any 
bugs, you must start the entire pro­
cess over again by running the editor 
to find and correct the bugs in your 
source file. This process is time­
consuming; it can easily take 5 
minutes or more to go through a 
single cycle. 

By contrast, RSBASIC operates 
more like the TRS-80 disk BASIC in­
terpreter. Typing RSBASIC from the 
TRSDOS READY prompt puts you 
"in" RSBASIC; from there, you give 
commands to create, edit, and run 
BASIC programs, as in disk BASIC. 
If you run a program that has not 
been compiled, RSBASIC compiles it 
automatically before running it. 

In reality, RSBASIC, like most 
other compiler development systems, 
is composed of multiple programs. 
However, RSBASIC automatically 
brings its component programs into 
the computer from disk as needed, in­
stead of requiring you to run them ex­
plicitly from TRSDOS. 

The comparison between RSBASIC 
and the disk BASIC interpreter goes 
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even further-RSBASIC does not 
produce Z80 machine code. It com­
piles BASIC programs into an "inter­
mediate code" that is then interpreted 
by a run-time package. If you want to 
sell programs compiled under 
RSBASIC, your customers must pur­
chase a copy of this run-time package 
in order to use your programs. You 
are explicitly prohibited from giving 
the RUNBASIC program away with 
your own RSBASIC compiled soft­
ware. 

The RSBASIC package is distribut­
ed on three disks: two for the TRS-80 
Model I, which I use, and one for the 
Model III. Both packages contain the 
same software, summarized in table 
l_ The Model I system requires two 
disk drives, as the "development 
system" part of RSBASIC is too large 
to fit on a disk that also contains 
TRSDOS. The development system 
consists of the files listed under "Pro­
gram Disk" in table 1. 

One of the more impressive things 
RSBASIC provides is program porta­
bility between the TRS-80 Models I, 
II, and III. A program compiled on 
any machine can be run on any other 
by using the run-time system for the 
target machine. For example, you 

could write a BASIC program on 
your Model I, compile it, ship the 
compiled code to a Model II, and run 
it there using the Model II version of 
RUNBASIC/CMD. 

Using the RSBASIC System 
The easiest way to implement 

RSBASIC programs is to use the "full 
development system." This mode of 
RSBASIC is most like disk BASIC. 
The commands available are sum­
marized in table 2; many should be 
familiar to disk BASIC users. 

The bad news is that this mode 
gives you the least amount of 
memory for your programs-17,980 
bytes under TRSDOS 2.3B on the 
Model I with 48K bytes of memory. 
To cramp things even further, both 
the source and object programs are 
kept in memory at the same time. 

To get the most memory for a pro­
gram, you must use the "stand-alone 
run-time" system. Your program 
must be compiled first under the 
development system with the object 
file saved on disk. Under the stand­
alone system, 26,800 bytes of free 
memory are available, almost 9000 
more than under the development 
·system. Furthermore, the source pro­
gram is no longer taking up memory; 
only the object code, which is usually 
more compact, is in memory. 

Two ways are provided for enter­
ing BASIC source programs. One is 
the editor contained within the 
development system; the other is a 
stand-alone editor called BEDIT. The 
development-system editor lets you 
add and delete lines of text, but it has 
no intraline editing mode similar to 
disk BASIC's EDIT command. (Intra­
line editing is the changing, deleting, 
and inserting of characters within an 
existing line of text.) A CHANGE 
command lets you substitute one 
string for another in a line or range of 
lines. 

BEDIT is very similar to the disk 
BASIC editor. It does have intraline 
editing_ It also has a CHANGE com­
mand for global text-string substitu­
tion. I find it annoying that although 
both BEDIT and the development­
system editor have global change 
commands, they use different syntax. 

Using BEDIT, you can create a 
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Command Description 

APPEND Joins a BASIC source file from disk to the program in memory. The 
appended source code is renumbered starting at the current 
greatest line number plus 10. 

AUTO Automatically generates line numbers and lets you type in a BASIC 
program. 

BREAK Sets "breakpoints" in a BASIC program. Execution slops whenever 
a breakpoin1 is hit. Multiple breakpoints (limit not given) may be set. 

CHANGE Substitutes one text string for another in a range of lines. 
CLEAR Deletes all programs from memory. 
COMPILE Compiles a source program on disk and produces an object program 

on disk. Optionally produces a listing file, memory map, and cross­
reference. 

DELETE Deletes source code lines. 
DISPLAY Prints the current value of a variable on the screen-DISPLAY X 

prints the value of X. 
DUPLICATE Copies a block of source program lines from one place to another in 

a program. Renumbers the moved lines and references to them in 
the program. 

GO Continues execution of a stopped program. 
KILL Deletes disk files. 
LIST Lists source program lines. A range of lines may be specified. A text 

string may be supplied and only those lines containing the string will 
be listed. 

LOAD Loads compiled programs or subprograms from disk. Loaded pro­
grams are linked automatically to programs already in memory 

MERGE Merges BASIC source programs from disk with the program in 
memory. 

NEW Erases source programs from memory, but leaves object programs 
alone. 

OLD Loads BASIC source programs into memory. 
RENUMBER Renumbers the entire program. No means is provided for renumber ­

ing only part of a program. 
RUN Runs the program in memory and compiles it if necessary. 
SAVE Saves source programs on disk. 
SIZE Tells the number of bytes of free memory remaining. Also reports 

the size of the resident BASIC program. 
STEP Executes a program one or more lines at a time. For example, after 

hitting a breakpoint, you could type STEP 5 to execute five more 
lines and then stop. 

SYSTEM Exits to TRSDOS. 
TRACE Displays the line number of the currently executing BASIC source 

code line. 

Table 2: RSBASIC commands. 

source program file and save it on 
disk. You can then enter RSBASIC 
and compile or run the source pro­
gram from disk. Although BEDIT is 
more powerful than the development­
system editor, I have found the latter 
to be sufficient and have not made 
much use of BEDIT. 

RSBASIC requires source pro­
grams to be in RSBASIC string for­
mat (see discussion under Data Types 
below) rather than as an ASCII file. 
This means that you cannot use an 
editor such as Scripsit to edit 
RSBASIC source files. This is unfor­
tunate. It would be nice if a future 
version of RSBASIC allowed loading 
and saving source files in ASCII for­
mat. 

One more gripe-you cannot exe­
cute any TRSDOS commands while 
in RSBASIC. You cannot even look 
at a disk directory without exiting the 
system. 

Debugging Environment 
The ease of debugging programs 

developed under RSBASIC is some­
where between the extremely flexible 
environment of disk BASIC and the 
more rigid approach of compilers 
such as Microsoft's. 

Similar debugging commands are 
offered under the full development 
system and the stand-alone run-time 
system. They differ mainly in the 
form of their arguments; where the 
development sys tern uses line 

BUY 

DIRECT!! 


s991s 
12" Black & White 
80 Column 
15 MHz 

plus $4. 75 
shipping 

800 Lines Resolution 

s991s plus $4.75 
-- shipping 

12" P31 Green Phosphor 
15 MHz 
800 Lines Resolution 

plus $4.75 
shipping 

12" P31 Graphics 
1200 Lines Resolution 

5~8900 plus $9.50ai __ sh1pp1ng 

13" RGB Color 
Up to 80 Characters 
360 Dots Per Color 
Apple 111 and IBM customers 
please add $29.50 for factory 
installed mod board for 
16 colors. 

MasterCard I VI SA I American 
Express I Prepaid 

Call Toll Free for 
immediate shipment: 
1-800-258-6370. 

®Apple Ill is a registered 
trademark of Apple Computer . 

...... Monitors bv 

Liii.. •eco 

d<I> 

18 Bridge Street, Sal em, NH 03079 


Tel. (603) 893-2047 

TWX: 71 0-366-0502 
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SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 
WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON 

CALL OR WRITE FOR OUR SPECIAL CHRISTMAS CATALOG!! 
IBM P/C • APPLE • ATARI • NEC • COLUMBIA DATA • 


VIC 20 •BASIS 108 •FRANKLIN ACE• 

COMMODORE/PET • PRINTERS 


1~800~854-2833 


ACCESSORIES 
APPARAT SEATTLE 

Prom Blaster. .. . . . . 129 64K Ram+• . .. ... . 359 

Combo Card .. ... . 229 128K Ram+• . .. . . 439 

Clock Calendar .... . 109 192K Ram+• 549 

Spool/64 (Parallel) . . . 299 256K Ram+• . .. 629 


AST •Flash Disk Included 

Combo Plus 64K... . 439 AMOEK 

Combo Plus 128 K . . . 599 
 3" Micro Drives .. ... 789 

ComboPlus192K ..• 769 Color II .... 749 

ComboPlus256K ... 939 Color Ill ... 439 


QUALITY COMP. XEDEX 

Big Blue . . 499 Baby Blue CP/M... ' 539 


MICROTEK Baby Blue Ram Plus 679 

64K-w/Parlty. . .. 249 PERSYST 

t28Kw/Paroty. 359 Spectrum Series . .. . CALL 

192 K w/Parily . . . . . 539 ASYNC Commun .. CALL 

256K w/Parity . .. . 679 
 DATAMAC 

DA VONG 6 Meg Hard Disk ... 2249

5 Meg Hard Disk .. . 1 569 
 12 Meg Hard Disk .. . 2495 

64 K Mem. Expan . . 269 

192 K Mem. Expan . 499 bt~e3,~~r8n9;sk • : fm 
256K Mem. Expan .. 599 


MICROSOFT 
QUADRAM 64K.. . 389


Ouadboard 64 K . . 399 
 256K . 859 

Quad board 1 28 K . . . 549 
 TECMAROuadboard 192K 639 

Ouadboard 256K. 679 Expansion Chassis.. . 789 

M icrolazer 16 K (Par) 169 Scribe Tender . 169 

Microlazer 64K (Par) 209 Scribe Master 339 

Par . lnt.Card(B'cable) 109 Device Master . . . . . . 199 


Disk, Cntr, & Chassis2499 


SOFTWARE 
Visicalc (256K).. 194 

Word Star..... . . . 279 ~~~~~r~~~'b'7~u • · 1 ~j

Mail Merge .... ... . 88 The Organizer 209 

Peachtree Pkgs . . CALL Crosstalk . . . . . . . . . . 169 

Volks Writer. . . . . . . 149 E.0.0. by Execuware 139 

Super Cale . . . . . . . 21 7 Fin. Anyl. Pack ...... 229 

Easy Writer 11 . ... . 258 Spell Guard byI SA ... 21 9 

Home Acct. Plus. 1 09 Spell Guard (Law) . .. 99 

CP/M-86 by Cmpview 299 

Vedit by Cmpview. .. 129 i:~kMT~~a~I~~ "(. :. . m 

Vedit-86 by Cmpview 199 Visilrend/Visiplot.. 249

The Pro~rammer... . 369 
 Visidex . . . . . . 199 


Joystick by TG 49
~rn~:~o g~ ~~~11 . : m Frogger. . . . . . . 2 7 

~o/~~r7-go J'so~ Soll mLost Colony. . . 24 


Zork I or 11 . . . . 	 2 9 
Easy by benver . .. .. 543 

Mathemagic by ISM 	 69 
 Deadline. ... ... . . . . 39 


Ever es I Explorer . . . . 1 7 


Call For Free Catalog 

THE MULTl-PERSONAL 
COMPUTER 

By Columbia can use Software 
and Hardware originally intended 
for the IBM® P/C. 

• 	 8088 Processor 
• 	 128K RAM 
• 	 Two RS-232 Serial Ports 
• 	 Centronics Parallel Port 
• 	 8 Expansion Slots 
• 	 Dual Floppies with 1 Meg 

Storage 
This exciting entrant to the IBM 
P/C compa tables is lower priced as 
compared to . .. 

CALL FOR PRICE AND 
INFORMATION NOW 

1-800-854-2833 
Trashman ... 35 Dogpatah . . . . . . . . . . 27 

Blackhole . . 35 P1nbal!Spectacular.. . 27 

Gori. 23 Super Al ien . . . . . . . 22
FREE* SHIPPING ON TAPE 

wilt! r• • d e .• h ",,..,. Vica lc ..... . . 	 11 Hsehold Fin . Pack 27 

14 Vic Journal ...... . 29 
~i~1 ~'li'ae:s .. 44 Rec/ ED Pack I or II . 12 


Call For Free Catalog' 
EPSON 
COMMODORE 64 


EPSON HX-20 

• 16K 
• Truly Portable 
• Built-in Dot Matrix Printer 

Configured to Vic - 20 
• 80 CPS )I\_ ATARI 
 • 7 x 9 


PC-6001 
 • 64 Block Shapes
Features: Color • Sound • 71 Key Keyboard 

1• I 0 Function Kebs 400 16K ........ 264 
 Sale Price $399. 00'~Td~e,;~g'rf~~~ ~~~:~e een _waiting for I Home, Business. 800 16K ........ 664 


• Liquid Chrystal Display 
• Micro Cassette Drive 

cl[commodore 
. 	 ' 1 

VIC-20 ~&. · 
HARDWARE ~-\ 

Dataset . . . . . . 64 Super Expander . ... .. 49 

Disk Drive . ... ........ 3, 9 Programmeis Aid Carl 44 

Graphic Printer ...... . 319 VicMon . .. . . . . . . . . 43 

BK Mem. Expander. 39 Pro. Ref. Guide . ... . . . 14 

16 K Mem. Expander. . . 75 Joystick . 8 

24 KMem.Expander. . . 139 Paddles . . 15 

RS232 Card...... . .. . 39 Modem . . . . . . . . . . . . . . 95 

IEEE·48B Card ... .. .. 69 Cen!ronics Cable . ... 49 


NEW 

6 Slot Expand8r.. . .. .... .. . .. , . . . . . . .. • . • ... ... . .. 118 

A tart Cartridge Adapter ·.... : .......... : .. . . . . . CALL 

40 Col. SK Board . 109 

MICSK . .. . ..... . . ......... ... .... . 199 

Afron Expan. Chassis. . . . . . . . . . 198 

Video Pak (40/BO col. 16K). . . 229 

Video Pak (40/80 col 64K) . . . . . . . . . . . . . . . 319 


NEW FROM COMPUTER SPECIALTIES 

Vic Education Pak. . . .. 439 

Vic Small Business Pak . . 449 

Vic Home Computer Pak . . . . . . . 429 

Vic Communications Pak . . . ..... 459 


SOFTWARE 
ON CARTRIDGE 

Spiders ol Mars . . 36 Outworld . . . . . . 29 

Robot Blasters .. 30 Adventure Land .. 29 

Meteor Run . .... . .. . 36 Pirate Cove . . . . . . 29 

Satlelites& Meleors. 36 Mission Impossib le.. 29 

Amok ..... . 29 The Count. . . . . . 29 

Alien Blitz . . . . . . 29 Voodo Castle . 29 

Radar Rat Race . . . 23 Astra Blitz. . . . . 38 

Sargon II . 33 Wizard of Wor 27 


"APPLE LOADER" 
ORDER NOW-$79! 

Atari & TRS. 80 Avail. 

OKI DATA ML 80 


ACCESSORIES Ava·llable include: 3
~ 41 0 Recorder .. . • . . . . 77 The Bookkeeper . . . I 94
• 	 Expansion Unit • , ~~ 
• 	 Touch Panel ' ,,.::;: · ' ~~g ~~rn~e~(jV~ !i: •• : : • m f~~ ~~~e6~~~er • ' ....· 1~~ 

• Prjn!er ~ ""-..\..\. ­ 830 Modem . .. . . . . . . . 159 The Programmer.. 56 

SOFTWARE ~Y' 850 Interface ... . .. .. 159 The Communicator . . 334 


• 	 Music Editor 
Full·View 80 .. ........ 279=::-PacMan• . . .. . . . . ... . . 33 ~-----------------•
• 	 Graph Generator Joys!ick (Pa ir). . . . . . . 18 Mou~ka!tack • .... \ . .. 26 


• 	 Othello - And More! 48K by lntek .. . .. .. .. 189 Chopl iUer. . . . . ..... . 27 
 Z·89-81 (48K • 1S 100K Drive) . . 2195 

32 K by Microtek .... 99 Frogger. .. . ....... 27 
 Z-90-82 164K • 1 D 160K Drive). 2369 

16K by Mic rotek ... .. 69 Gor!..... .. ..... . 33 

Epson Cable .. . .. . . 34· Microsoll Basic . 69 


PC-8001 

PC·8001 . . . . . . . 719 PC-8031 Dual Drives 718 
 NEWRam Cram . . 109 Word Processor .. . . 1 09PC-8012 1/0 . . . . . . . 549 
 Ram Disk . . . 429 Visicalc. 189 
 Z·100 ......... . . CALL 

Call For Free Catalog 
The Wedge . . . . . . . . . 489 ff~~ diaen Mciiii1Cir 1~§ 

13" RGB Color 599 

Call For Catalog 
 •$25.00 if Purchased with 400 or 800 




APPLE COMPATIBLE 
SOFTWARE 

CP/M SOFTWARE 
Basic Interpreter . .. CALL 
Basic Compiler by MS289 
Cobol-80 by Microsoft539 
Fortran-BO by Microsoft146 
Word Star. . . . . . . . . 196 
Ma il Merge . . . . . . . 69 
Spell Star . 109 

SOFi'NARE 
Screen Writer II . .... 103 
Magic Window .. . 69 
SuperText II by Muse 118 
AppleSpellerbySensible 56 
Exec Secretary by S.S. 189 
Pro. Easy Writer by IUS 129 
LenerPRFTw/mailmer9e109 
Word Handler. ..... 14 7 
General Manager .. . . 109 
Visicalc byV1sicorp .. . 183 
PFS by Soft Pub. Corp. 69 
Vis ifile by Visicorp. . . 184 
Visitrd/VisipltbyVisicorp196 
PFS: Report. . . . . . . . 69 
DB Master . .. . . 164 
PFS: Graph . . . . . 89 
Desktop Plan . . . . . . . 184 
WallStreeterbyM.L. . 219 
Graph Magic by ISM.. 62 
Target Planner Cale . 36 
Math Magic by IS M. 63 
HomeAcc t.by Cont . . 56 
UCSD P·System . . 468 

Data Star ... .. 166 
Cale Star. . . 109 
Su percale. 212 
d Base 11 by Ashton-tate494 
G/L by Peachtree. . CALL 
NA by Peachtree. . CALL 
Peachcalc. . . . CALL 
Ouickcode . . . . . . . . 239 
Tax Preparer '82 . . .. . 109 
Real Estate Analyzer. .. 139 
Bag of Tricks.. . 29 
Zoom Graphix.. 27 
Special Elfects . 27 

ENTERTAINMENT 
Castle Wallenstein . 19 
Fl ight Simulator. 26 
Sargon II.. .. .. 25 
Southern Command. 43 
Deadline. 34 
Time Zone . 79 
Kabul Spy.. ... 26 
Zorkll .. . ......... 26 
Knight of Diamonds. . 25 
Wizardry 37 
Atlantis . .. . .. . .. .. . 29 
Crush, Crumble, Chomp 23 
Snack Attack . . 22 
Pinbal l: N i1e Mission.. . 25 

b'~v~di ~ici~ i 9hi Magic ~~ 
~~~k~ft~~ck · ~l 
Choplifter . 24 
Crossfire . 21 

DISK DRIVES 

Dual 35/80 Drtve by Fourth . .. . . . .. • . . .. ........ CALL 
Super Drive by Founh . . . 299 
Elite One by Rana. ......... ,,.... . .....-. .. .... . ..... 369 
El ite Two by Rana .. . ... .. . ....... , • • .. .. .. . . . . . . 539 
A·2 by Micro-Sci . ..... ... .... .. .... .. ... ... .... . 379 
A·40 by Micro-Sci , .... ........ . .......... ..... . .. 359 
A·3 by Micro-Sci.... . .... . ., ............ ... ... .... CALL 
3" Drives by Amdek .......... , . .. . . . . . . 749 

TERMINALS 

~TEA;EVIDEQ 
.. 599 
"' 589 
" ' 719 
"' 789 
.. . 989 

V1ewpo1 ntA·t ... ... .... .... . .. ... . . .. . 559 
Viewpoint A·2. ......... ... ... . . . . . CALL 
Viewpoint t 60 ... ................... , .•. ., . .. ....... 749 

"" 729 
" .. 629 

MONITORS 

NEC 
JB 1260 12" Green ... t 29 
JB 1201 12" Color ... 329 
12" RGB (HI-Res) .... 789 

AMO EK 
Video 300 . , .. .. . 159 
Color I . 339 
Color 11 .. .... ....... . 759 
Color 111 .. ...... .... .. 439 
DVM Board."........ 139 

ELECTROHOME 
13" RG B (meet res.) ... 389 
13" AGB(highres.)... . 749 

I 

usl 
Amber Screen 12". ' t69 

COMREX 
13" Color (composite) 349 
1S' ColOl(RGB/IBMp/c)529 

APPLE COMPATIBLE 
ACCESSORIES 

Fourth Drive. . . . . . . . 299 
Fourth Controller. . . . 89 
Rana Elite One .. . . 389 
Rana Controller 99 
Micro Sci A·2 . . . ... . . 389 
Micro Sci A·40 . . 384 
Micro Sci A·70 .... . . 489 
3" Drives by Amdek 749 
Vista Slim Line 8" ... CALL 
B" CNTRL by Vista . . .. 
1BK Ram (2yr WNTY 59 
32 K by Saturn........ 199 
AIO 11.. . . .. . . 189 
CCS 771 DA .... .. .. 129 
CPS Mu lti -FuncbyMtn185 
Micro Modem 11•.. 278 
Smart Modem.. . . . 229 
Hayes 1200 Baud . CALL 
Enhancer II ...... . . 124 
Microbulfer 11it 6.K) ... 209 
Microbuffer II (32K) ... 229 
Num. Keypad (23 Key) 115 
Disk Emulator (294 K) 799 
Sup R Mod . . . . . . . . . . 33 
Soaper Spooler \16K) 299 
Z-80 by Microso t .. . 248 
Videoterm (80 col.) .. . 258 
Signalman Modem... 89 
Synergy Card by Spies 169 
AG B by Electrohome 159 
ParallelCard(B' cabfe) 69 
Z-Card by ALS ... . . 189 

Versa Card.. .. .. . ... 169 
ThaGrappfarPlus . . 119 
Joyslick by TG . 46 
In Fone. , . . .. CALL 
The Mill. .. 319 
Lower Case . . . . . . . . . 29 

0~~~~e~re~s~~~dbDi~~c1~l 
Appll·Card ..... ... 339 
Strobe Plotter . . . 659 
Soft Term . . . . 109 
System Saver . . . . . . . 69 
Amber Monitor by USI 179 
Function Slrip byV1dex 59 
Bubble Mam by MPCCALL 
App-L-Cache 256K . 989 
Vista Vis ion 80 . . . .. 269 
ALF 9 Voice. ' .. . 149 
Pkasso by IS ...... . CALL 
Premium Pak by M.S. 528 
AD+DAbyMtn(nocable)269 
Apple Cat II .. .. .. 339 
Wlzard·BPO . . . 1 49 
Wizard-SOB ... . . . .. . . 21 9 
Thunder Clock/Cal ... 11 9 
Smarterm 80 Col .... 288 
16 Voice by Mtn Hard 297 
8088 Card by ALF.. .. 295 
SynarglzarPackbyALS579
2 t 2: Appla·Cat II ... .... . 
The Clock by Mtn Hard 219 
Voice Box (w/firmware) 149 
The Dumpling·GX .. 129 

FRANKLIN 
ACE 1000 

• Apple II software & hardware compatable 
• 64 K of RAM memory 
• Upper and lowercase 
• Typewriter-style keyboard 
• Twelve key numeric pad 
• Alpha lock shift key 
• VisiCalc lriendly 
• 50 watt power supply 
• Built· in fan 

BASIS 108 
THE ALTERNATIVE 

• 6502 and Z80 Microprocessors 
• 64K RAM , expandable to 128K•••••••••••••••••••••Ill• RGB and Composite Video Output 

SPECIALS 
• Selectable 80 or 40 column text d isplay 
• High Resolut ion Graphics: 6 colors, 280 x 192 or 

280 x 160 with four lines of text 
• 8 bit Parallel 1/0 • RS·232c Serial 1/0 

•••••••••••••••••••••• • Detached Keyboard: Atl standard keyboard functions,
Upper/Lower case characters. Numeric keypad, 
Cursorbtock,and 15 Programmable special function keysSmart Modem• 1200 by Hayes . 

~./.~Pg~i;;:, i:iri~e i> ·f:ourtii 
Microprism (80 coli by IDS 
t 6 K Ram (2 yr. warranty). . 

. 549 
""." 1 t9 
.. '' '.' 299 

'' '.' 629 
" "" ..... 63 

• Built-in mounting for two 5\4 Inch floppy disk drives 
• Six Apple compatible slots for plug-In 

peripherals • Game paddle 1/ 0 

OKI DATA 
Microline 80 !Par.allel) .. , .......................... 359 
M1croltne 82A (B1- D11ect1onaf) ..... .. .. . ... . . . . ... 439 
Microl ine 83A........ .. .. .. . .. .. .. . .. . . 729 
Microtine 84 (Parallel!. ...... .... . .. . ... .. 1095 
Microl ine 84 (Serfal).............. . . . • . . . . . ... 1195 

NEC 
~m:: ...... ~ .::::::::: :: :: :::: :: ::::: ::: :·:::::: :m~ 
7720.. ... ' . • . . .. . ••. ... . • .••.... ·•···•····· ... ' ... 2799 
7726 " ' • . '"." ' ' . ..... .. .•• " ........ '. " .... ' ' . . 2895 
3510 ex .. .... .. ... .... ... .. .. '"" ..... ..' .. ' ... CALL 
PC·8023A... . ·'· ................... ..... ...... . .. 489 

AN ADEX 
DP-9500A .. .. . . .. . • . . . . . .. . .. . . . . . .. .. 1399 
DP·950t A .... . ... .. . .... ...... ... 1399 

IDS 
Micropr ism (80 column) .. ... ... . . . . . . . . . . . . . . 629 
Prism 132 (incl.sheet feed graphics, sprint ,color). 1649 

MX·80 ...... 
MX-80 FIT . 

EPSON 

MX·100 .. . ........ ..... .... . .. 

419 
538 
679 

COM REX 
CR-1-S (2K Serial)..... . 
CR-1 -C (2 K Centronics) 

TRAN STAR 

869 
839 

Tran 140 (40 cps, 132 c ol. Oiablo code·compatible)1 429 

C. ITOH 
F· 10 Prlntmaster ~Paralle~ 55 cps) .. ... , ...... . .... 1789 
F-1 O Printmasler Serial, :>5 cps) . . .. .. .. .. .. .. .. . • 1789 
Prowriter 851-0 A tarallef) ...... .. ............. . 439 
Prowriler 8510 AC ~Serial/ ., . . . • . . . .. . . . . . . .. .. • . 599 
Prowriter II 1550 (15' Para le~ . .. . . .. • •• . . . . . . . .. .. 719 
Prowrlter 11 1550 (15" Serial) ..... ... ...... . .. ... .. 769 

QUME 
9600/45 Full Panel. . . .. 

SM ITH·CORONA 
TP· t (Parallel) .. 
TP· 1 (Serial) ... 

1995 

659 
659 

"THE PRINTERS CORNER" 


DISKETTES 
TO ORDER: Phone orders inv ited us ing Visa , Mastercard , 1% handling - shipped air FREIGHT COLLECT only . 

••••••••••••••••••••• American Express or bank wire transfers. Visa . AE and MC Credit cards not accepted on foreign orders.All equipment 
service cha rge of 2%. Mail orders may send charge card is in fact ory cartons with manufacturer warranty. Opened

SPECIAL SALE! number (include expirat ion date), cash•ers check, money products not returnable. Restocking fee for returned 
order. or personal check (allow 10 bus iness days for merchandise. Equ ipment subject to price change and 
P-ersona l or company checks to clear). Please add 3% availability. Retail prices differ from mail order prices. WE

Box of 51/.i" Disks SHIP THE SAME DAVON MOST ORDERS! Min. purchase~u~~r\lcem~~'8uJ:.'~d%~~~cl~~~~~ig($9~id~~~lm8u~1 I~; $40. Deposit required on all COD's.
With 2 Year Warranty (SS/SD) postage. Calif . residents add 6% sales tax. Please include •Exc ludes certain printers & monitors & fore ign orders. 

phone number on all orders. FORE IGN ORDERS include$33.99 Including Case Circle 95 on inquiry card. 

1251 BROADWAY EL CAJON CA. 92021 (714) 579-0330 



numbers and variable names, the run­
time system uses hexadecimal ad­
dresses. The principal debugging 
commands BREAK, DISPLAY, GO, 
STEP, and TRACE are described in 
table 2. 

As in disk BASIC, a STOP state­
ment anywhere in your program 
passes control to you whenever it is 
executed. A more flexible option is 
available that does not require editing 
the program. This should be used 
since reediting causes recompilation. 
By typing BREAK m,n,o, ... , where 
m, n, and o are line numbers, pro­
gram execution stops whenever it 
reaches any of those lines. 

A command with no counterpart in 
disk BASIC is STEP n. It causes the 
next n lines of your program to be ex­
ecuted. You can use this to execute 
one or more lines after control is 
passed to you from a BREAK. 

One thing that is sorely lacking is 
the ability to change the value of a 
variable from the command line . 
Variables can only be displayed, 
not altered. Also missing is the ability 

to execute an arbitrary BASIC state­
ment from the command line, the so­
called immediate execution mode. 

While in RSBASIC, you can use the 
LIST command at any time to view 
the program you are debugging. This 
feature contributes greatly to the ease 
of debugging under RSBASIC. 

Under the stand-alone system, all 
debugging commands must be en­
tered with two characters, e.g., BR 
for BREAK, DI for DISPLAY, etc. 
(The two-character abbreviations can 
also be used under RSBASIC.) The 
only debugging command not avail­
able under the stand-alone system is 
STEP. 

Another limitation to debugging 
under RSBASIC stand-alone systems 
is the fact that source code is no 
longer available. You cannot LIST or 
edit the program, and it is difficult to 
do much without a hard-copy listing 
of the source program as produced by 
the compiler. References to program 
lines and variables are via addresses 
printed on the compiler listing. 

Error messages are rather brief, 

mostly one or two words. I found it 
necessary to consult the manual in 
most cases. TRSDOS errors are 
reported by number rather than as an 
English message . . It's difficult to 
believe they did this, considering that 
TRSDOS has a documented entry 
point that prints the text correspond­
ing to an error number on the screen. 

language Features 
The RSBASIC language has many 

features that are not in disk BASIC. 
Here are some of the more note­
worthy: 

Long variable names: Six characters 
of every variable name are signifi­
cant, e.g., RSBASIC treats NAMElO 
and NAMEll as two different vari ­
ables. Disk BASIC requires variable 
names to differ in the first two 
characters. 
Named subprograms with pa­
rameters and local variables: This ca­
pability provides "external sub­
programs" similar to FORTRAN sub­
routines. Listing 1 is an RSBASIC 

Don't go on a tear over paper 
correspondence. Join the computer age. Correspond in 


minutes, not days, with SSM's low-cost full-featured Transend 3 

Electronic Mail software for the Apple IPM. Transend's state-of-the-art, 

menu-driven design features password security, unattended operation, 


versatile text editing, and more. Supports most interfaces including 80-col. 

video cards and 110/300/1200 baud modems. Call SSM or your 


' dealer for details. Also ask about Transend 1 and 2. 
Apple ll is a registered t rademark of Apple Computer. Inc. 

The'&ansformation People . ..,...,,'ii, SSM Microcomputer Products, Inc. 
""'""'II, 2190 Paragon Drive, San Jose, CA 95131

..,..,llj (408) 946·7400, Telex: 171171 
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Hewlett-Packard on 
the professional use ofpersonal 

There's a considerable differ 
computer and one that reallyfits. 
There are a lot of places where the 
basic one-size-fits-all type of per­
sonal computer fits in really well. 
But if you're like most of the tech­
nical professionals we know, you'd 
rather use a tool that was clearly 
designed for the job you're doing. 

That's why we've developed 
these five very different personal 
computers just for people like you. 

technical environ­

ments. To interface with instru­

ments and other computers. To 

give you all the computing power 

and all the high-level graphics 

capability you need. 


We also offer you a full range 
of printers, graphic plotters, addi ­
tional memory systems, input de­
vices, and communications links. 
Plus over 5000 software programs 
at last count. 

As a result, you can practically 
designyourownsystem. And have 
a personal computer that fits 
your professional environment 

just like a real craftsman's tool 
fits your hand. 

Now we'd like to show you, in 
some detail, just what we mean. 

TheHP-41. 
You might remember the series 
9100 engineering computer we in­
troduced in 1968 for $5000. Now, 

for a base price of $250, you can 
hold all the power of that system 
in the palm of your hand. 

All by itself, this hand-held 
computer can help a petroleum 
engineer evaluate gas or oil reser­
vmrs. Or help civil engineers do 

able computing system. Add a 
printer for hard-copy output. Or 
our 128k byte cassette for mass 
storage. Or add both; they'll only 
take up as much space in your 
briefcase as three paperbacks. 

You can even use your HP-41 as 
a remote data collector, then link 
it up with any HP Series 80 per­

sonal compu­

TheHP-85. 
Complete with an integrated 
tape drive, printer and CRT, this 
typewriter-size system fits easily 
in a crowded work area. Where 
you can use its impressive number­
crunching power any number of 

And configured each one specif­

HP-87 

ically to operate in 

HP-41 

ter via HP-IL. 

~ 
HP9826- - -­ - - . 

HP-85 

critical computations 
in the field. 

Add the new 
Hewlett-Packard 
Interface Loop 
(HP-IL), and you 
can turn your 
HP-41 into a 
powerful, port-

All the power of our 9100 Series Desk-top Engineering Computer. 
Now you can hold it in the palm of your hand. 

ways. For waveform analysis. Re­
gression analysis. Linear 
programming. 

Add the HP-IB interlace, 
and you can control up 
to 14 instruments simul­
taneously. Add our Data 
Communications Pac and 
you can tie into another 



. 

computers. 


ence between the one-size-fits-all 


on-site computer, a major data net­
wor~, or a national timesharing 
service. 

You can even use this portable 
machine to do all these same jobs 
out in the field. And more. 

TheHP-87. 
The HP-87 sets a new level of per­
formance for personal computers 
in its price range. You get built­
in screen graphics, up to 544k 
bytes of RAM, and an 80-column 
integrated CRT. Plus the same 
flexible I/O structure for control 
applications as the HP-85. Be­
cause of its extended memory, you 
can take advantage of a VisiCalc® 
PLUS worksheet with up to 16,(X)() 
cells. And since the HP-87 has a 
built-in HP-IB, it's easy to add in­
struments, disc drives, printers, 
plotters, and even a graphics tab­
let. ·10 give vou even more to work 
with, there's an optional CP/M® 
module. And all applications devel­
oped for the HP-85 in BASIC are 
upward-compatible to the HP-87. 

The HP 9826. 

memory, and 
power-fail pro­
tection. Plus a 
built-in HP-IB in-

VisiCalc~ isa registered trademark of VisiCorp. 
CP/ M 11.i is a registered trademark of Digital 
Research, Inc. 

Our 7 470 Plotter. One of many peripherals 

that help make our personal computers really personal. 


terface and a var­ are just the five 
iety of other inter­ personal compu­
face cards, so ters we've devel­
you're free to con­ oped for technical 
centrate on test­ professionals; we 
ing. Instead of sys­ also make a full 
tem config ration. 

To give you even more flexibil­
ity, you can run applications in 
HP-enhanced BASIC, HPL, or 
Pascal. We've also built a CRT 
display with advanced graphics 
into the system, so you can see 
and interpret your data the in­
stant you get it. And since every­
thing about this system is built 
for speed, we've developed a spe­
cial rotary control knob that lets 
you edit programs, calibrate instru­
ments, and control motor speed, 
all with fast analog inputs. 

The HP 9836. 
This full-function workstation 
does it all: design, computation, 
and high-speed testing. Because it 
gives you all the high-performance 
features of the 9826. And then 
some. With the 9836, you get a 

range of person­
al computers for business 
professionals. 

So. Before you decide to adapt 
your routines to fit the needs of a 
one-size-fits-all computer, we think 
you should get in touch with us 
first. And see what it's like to 
have a personal computer that 
really is personal. 

Just return this coupon, and 
we'll send you full information on 
any or all the personal computers 
we make. 

lttewlett-Packard - - - - - - - - ­
I 1820 Embarcadero Road, Palo Alto, CA 94303 

I'd like to see which of your personal computers 
fits the way I work best- Please send moreI information on these models: 

I 0 HP-410HP-850 HP-87 0 HP 9826 

I D HP 9836 

I Name _ ____________ 

: Title _________ ____ 

I Company ____________ 

I Address_ ___________ 

I City/State/Zip ___________ 

l:'..1~ - - - - - - - - - - - ­

F/i0- HEWLETT 
.:~PACKARD 

big, easy-to-read CRT. So­
Designed to handle high-speed phisticated ~?phics capa­
data acquisition 
and tests, the HP-IB 
9826 has a pow­
erful MC 68000 
CPU, a built-in 

HP-ILflexible disc, up 
to 2 megabytes 
of read/write 

b1hty. Two flex­
ible disc drives. 
Room for up to 
two megabytes 
of memory. 
And an even 
long.er lis~ of 
engineering 
software and 
peripherals to 
choose from. 

And those 

I
Awide variety of interfaces for technical environments, including 
HP-IB, HP-IL, RS 232, GPIO, and BCD. TCG-203 
Please Circle The Product/Products for Which You Would be Interested in Receiving Information: 
HP-41-CIRCLE 182 HP-85-CIRCLE 183 HP-87-CIRCLE 184 
HP-9826-CIRCLE 185 HP-9836-CIRCLE 186 



Circle 258 on Inquiry card. 

FOR TRS·80 MODEL I OR Ill 

IBM PERSONAL COMPUTER 


* MORESPEED 
i0-20 tlmea l11 tar than Interpreted BASIC. 

* MORE ROOM 
Very compact compllad code plus VIRTUAL MEMORY 
makes your RAM act larger . Varlable number of block 
bulter1. 31·char.-unlqua wordnames use only 4 bytes In 
header! 

* MORE INSTRUCTIONS 
Add YOUR commands l o Its 79-STANDAAO·plus 
lnatruc tl on sa t! 
Far more complete than moat Fo rtha : slngla & double 

r~:~~~~~~;.·~1ws~~~g1~8~gi'~~~r~8~i ~r~gr~;~,~~~y). 
* MORE EASE 

E•cellent l ull·screan Edl!or, structured &. modular 
programming 
word 1earch utlllty 
THE NOTEPAD le lier wr ller 
Optimized tor your TAS·BO or IBM wllh keyboard repea ts, 
upper/lower case dlsplay driv er , full ASCII. 

* MORE POWER 
Forlh opera ting system 

Concurrent In te rpreter ANO Compiler 

VIRTUAL 110 tor video and prin ter , dl!lk and tape 


~~i1Mai~ib~:~:~dA~~~~b"1~1r~il~~rd 
(Z80 A!l!lemblar &l!IO avallabla tor TRS-80) 

Intermix 35· lo SO·lrack dl!lk drives 

IBM can read, write and run M.3 di!lk !I 

M.3 can re ad, write and run M.1 disks 

m&J/j§FORTH 

THE PROFESSIONAL FORTH SYSTEM 

FOR TRS·80 & IBM PC 
(Thousands al systems in use) 

MMSFORTH Di!lk System (requires 1 disk drive, 32K RAM) 
V2.0 tor Radio Shack TRS·BO Model I or Iii . . . . . . . . $129.95• 
V2.1 tor IBM Personal Computer (80·col. screen) .. .. $249.95• 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newslener 
Many demo programs aboard 
MMSFOATH User Groups 
Inexpensive upgrades to latest version 
Programming slafl can provide advice. modilicalions and 
custom prog1ams. to Iii YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT 
MA TH (BASIC ROM routines plus Complex numbers, Aectan· 
gular-Polar coordinate conversions, Degrees mode. more); a 
powerful CROSS-REFERENCER to list Forlh words by block 
and line; plus (TAS·BD) a lull Forth·Style ZBO assembler 
(requires MMSFOATH V2.0. 1 drive & 32K RAM) . . . $39.95• 

FORTHCOM: communications package provides AS·232 
driver. dumb 1erminal mode. transfer al FORTH blocks. and 
hast mode to operate a remote FORTHCOM system (requires 
MMSFORTH V2.0. 1 drive & J2K RAM) . . .. $39.95• 

THE DATAHANOLEA: a very lasl database managemenl 
syslem operable by non·programmers (requires MMSFORTH 
V2 0. 1 drive & J2K RAM) . • • , , . , . , . . . $59.95" 

FORTHWRITE: last. powerful word processor wfeasy key· 
slrokes. Help screens, manual & demo files . Full propor tional 
wl!abs. outdenling. Include olher blocks. documents, key · 
board inouts, & DATAHANOLER lields-ideal tor form letters 
(requires MMSFORTH V2.0. 2 drives & 48K RAM) $175.00" 

MMSFORTH GAMES DISKETTE: real.lime graphics & board 
games wlsource code. Includes BREAKFORTH. CRASH· 
FORTH, CRYPTOOUOTE. FREEWAY iTAS·SOI. OTHELLO & 
TICT ACFORTH (requires MMSFORTH V2.0. 1 drive & 32K RAM) 

............... , ••...• , • . . .. S39.95" 


Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMS FORTH USER SMANUAL - w/o Appendices s11.so· 
ST AR TING FORTH - best! . •..•.. . ' .... $1 5.95" 

!~a~is~s0~r°Fo1~TTHEi~~e~~~11i~.. ~A.~~.~~~~~ . . ~ . .a.~v:rs~:~~ 
PROGRAM DESIGN & CONSTRUCTION - intro. to struclured f 
programming, good !or For lh ... , .............. $18.oo• 

FORTH·79 STANDARD MANUAL - olficial reference to 
79·STANDARO word sel, etc .. , . . . . . . . . . . ... $13.95" 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) - A col· 
teclor's ilem for Forlh users and beginners . . .... . u.oo• 

" - ORDE RING INFORMATION: Sollware prices include 
rrianuals and require signing of a single computer license !or 
one.person supporl. Describe your hardware. Add S2.00 S/H 
plus S3.00 per MMSFORTH and $1.00 per additional book; 
Mass. orders add S% lax. Foreign orders add 20%. UPS COD. 
VISA and MIC accepted; no unpaid purchase orders or relunds . 

Sena SASE for /tee MMSFORTH inlorma11on 

Good aeaters sougf'lr 


Gel MMSFORTH producls tram your 
comouler dealer or 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653-6136 

Listing 1: RSBASIC program illustrating the use of subprograms. 

0000 l. O REM 
0000 ;·!o l'(EM E:·:amF•lc:! ~;howins use:! o ·f SUE:PROGF\AMS 
0000 ::10 1:;:EM in RSBASIC. l~e fir s t s ect i on of c ode 
0000 70 1:;:EM i s called the "main prosram", It starts 
0000 EIO 1:;:EM with the fir s t line a nd e nds wi th the 
00 00 90 1:;:EM END ~ ;tatemc;-nt on lin£~ :300. 
00 00 llO 1:;:EM 
0000 :1.;?.o HEM 
0000 J.:~o TNTEGER A--z 
0000 l'IO DI M AC:l.00),E:C:LOO) 
0000 l.~)() 1:;:EM 
0000 l.60 REM **** Fill the arra~s A R B with r a n d om 
0000 :1.6:':.i REM **** n~hber s 
0000 l70 1:;:EM 
noon U30 FDI'< I == :I. TD l. 0 0 
OOlO 1.90 ACI>=INTCRND*:LO+:l) 
oo;?.~i 200 E: <I) ::::Z:NT <RND*l. 0+1 > 
00 ::1A ;~l.O NEXT I 
0 0 'l:L ;?.;!o 1:;:EM 
0 0'1 :L ;?.:~o 1:;:EM **** Call !3UMARl:;:AY to a dd UP th<;- €d!;>n1E~nt~; 
0 0'1:1. ~!:35 REM **** :in A, PT' int the:! r esu 1 t, th<:!n do the:! 
0 D'l :L ;!'10 REM **** same for B 
0 0'11 ~!50 REM 
0 0'11 ;~60 CALL.. "SUMAr.;:1:;:AY"; l.00, AC ) , SUMDFA 
OO'IE ;~70 PRINT "Sum of all elements in A i s : •; SLJMOFA 
0 0~5A ;~EIO CALI... "BUMARRAY" ; l 0 0 ' E: C > , SUMOFB 
0067 ;!90 PR:I:NT "Sum of all elements in i:: i s : "; SUMOFB 
0 07:3 ::wo END 

~>YMJ::ClLIC MEMORY MAP 
SCALAR~> 


0 OFF :r :INTEGER Olll'] SUMDF1~ TNTEGEH 

0 :I. 0 J:: SUMDFB :INTEGER 
AFmAYS 
0 OD~5 ACl.00) INTEGEI:;: 

OODD E:C:LOO> INTEGEi'< 


cmiss HEFERENCE 1...:rsT:I:NG 
SCAl ...AH!3 
:r: mo 1.'?0 200 2 :LO 
Sl.JMOFA 260 ;~70 

BLJMOFB 280 ;!<jlQ 

AFmAYS 

A t'IO l'>'O 
E: l. '10 ;!o o 
F I NAL. SUMMARY 

255 <OOFF> BYTES OF PROGRAM 
'1 l.EI <0 l.A2 > BYTES OF LOCAL DATA 

;!13 SOURCE LINES 

;~El BDURCE STATEMENTS 
*** COMP:ILATIClN COMPLETE *** 

0000 ::l:L 0 SUE: "SUMAF~RAY"; NUM%Y ARRAY%< ) , SUMi:: 

0000 :;1;!0 l'<EM 

0000 ::1~~ ~; HEM ** E;.:am>"h! <:>"t' a SUBl' 'ROGRAM ** 

0000 ::1213 1:;:EM 

0000 ::1::10 l'<EM P1_1r PCJ~;e-~ : Su m ur- th£! el£!ments of 

0000 3'10 HEM an INTEGER arra~ . 


0000 :: 1~rn REM 

.0000 360 1:;:EM Nl.IM% Number of elements i n 
0000 ::16~i REM th<~ aT-re1~1 
0000 ::170 m ·:M Ami:AYi::C ) 
0000 ::1130 HEM e lements ar e t o be s ummed 
0000 :wo l ~EM 

0000 400 l'<EM SUM% The:! SUITI o·f the € dt;!m€ ! 1""1tS 
0000 '+:I. 0 1:;:EM :il-1 AHFi:AY% C ) 

Listing 1 continued on page 236 
234 October 1982 ©·BYTE Publications Inc 



\VESTICO-The Software Express Service that really delivers: 


II/II/SOFTWARE 
11111/FOR 
II/II/PROFESSIONALS 
The day is fast approaching when 
computers will be as commonplace 
as the office water cooler. The 
Westico software specialists offer a 
variety of programs to meet the 
needs of the professional looking for 
efficient solutions to a variety of 
tasks. In addition to quality soft­
ware. you can count on the Westico 
experts for help and advice. 
Here's just a sample of the more 
than 150 quality programs currently 
in stock: 
MicroGANTT - Sophisticated 
project planning system which 
uses Critical Path Method analysis. 
Interactively defines tasks which 
comprise a project and displays a 
Gantt chart of the resulting plan. 
Budget costs and work hours are 
also calculated and displayed 
automatically. An entire project 
can be included in a more global 
project as a single task. All data 
is easy to modify and can be dis­
played or printed. Available for 
IBM Personal Computer and CP/M 
compatible computers. $395/$25. 
PTA - Professional time accounting 
for billing based on time. Maintains 
client master files. work in progress 
files. employee history files and 
detailed job files. Produces detailed 
accounting reports for manage­
ment. $595/$40. 
MILESTONE'" - Critical Path Method 
project management. Displays and 
prints project plan in a summary 
cost/time table. by task or as Gantt 
charts. Project assumptions are 
easily revised to make "What if?" , 
analyses. $295/$30. 
STATPAK - Statistics software 
library in Microsoft BASIC Performs 
probability calculations. one 
independent variable statistics. 
discrete distribution functions. 
continuous distribution functions. 
regression analysis. means testing. 
survey data/contingency tables. 
non-parametric statistics and 
analysis of variance. Includes 
plotting and file management 
modules. $500/$40. 

G 
- For law offices with up to 25 
attorneys and a total of 35 time­
keepers (including paralegals. 
secretaries. etc.). All time and 
expenses are distributed to client 
accounts or other designated over­
head accounts. Produces monthly 
client review sheets and ready-to­
mail itemized bills. $895/$40. 

- Makes it possible to 
manipulate numeric data quickly 
and easily. Spreadsheet simulator 
lets you examine and alter numbers 
and text within a grid that can 
cover up to 63 columns and 254 
rows of data. Produces hardcopy 
reports. $295/-. 

- Financial planning 
tool. Does big financial planning 
jobs at micro prices for cash flow 
projections. financial forecasting. 
venture analysis. project planning 
and risk analysis. Models limited 
only by disk space. Report content 
and format totally under user 
control. $495/$50. 

access ordering. 

I 4 •E 

The Westico 24-Hour Computer Hotline (203) 853-0816 
(300 baud) for detailed information and quick 

• 	 Write Westico. Inc .. 25 Von Zont Street, 
Norwalk. CT 06855. 

• 	 Cal l (203) 853-6880. 
• 	 Telex 643-788. 
• 	 Dial-UR our 24-hour computer (300 baud) 

(203) 853-0816. 

urnber. flAOI" 
der ser"1ce n s \n stock 
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Circle 411 on inquiry card. 

Bl EE - For professional offices 
- architects. accountants. engi ­
neers. consultants, ad agencies. All 
the features of Legal Billing and 
Timekeeping including analysis of 
each professional's billings. aging of 
receivables. analysis of the work 
effort of each timekeeper. $895/$40. 

er - Interactive 
modeling and planning program. 
Features include matrices up to 
1000 elements and IF. THEN. ELSE. 
GREATER and LESSER conditionals. 
Commands for MINIMUM. MAXIMUM. 
AVERAGE and SUM. $195/$25 
ARGET lnterchan_ e - Enables 

TARGET Planner to read and write 
from and to other data bases. 
$139/$15. 

G sk - Integrates the 
procedures of Performance Evalua­
tion and Review Technique (PERT) 
and Critical Path Method (CPM). 
Manipulates a project schedule to 
reach a desired completion date. 
or predetermined expense budget. 

, $329 /$25. 

• Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ­
ing : TRS-80 Model IL Apple. Vector 
Graphic. Cromemco. North Star. Micro­
polis. Ohio Scientific. Altos. Dynabyte. 
IBM. lntertec. Xerox. Zenith. Northern 
Telecom. AVL Eagle and more.We're work ­
ing hard to be your software company. 

COD. MasterCard and VISA accepted. 

Prices do not include shipping and are sub ject 

to change. In CT add 7'h% sales tax. All sales 

final. 


Manual price may be credited toward 

purchase of software. 

Dealer inquiries invited. WES-49 

Copyright © 1982 Westico. Inc. 

25 Van Zant St reet • Norwalk, Connecticut 06855 
(203) 853·6880 • Telex 643·788 
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CPJM® 

FRUSTRATION? 

1t 

1t

J.'­

You need 

POWER 

... 	The first auper program that puts YOU In control 


otCP/M.• 


POWER au1omatically numbers disk files. Just pi ck 

lile number to Copy, Erase, Reclaim, Rename, Type, 

etc....Your computer leads the file names automati­

cally. You do No typingl No typing errors ... everl 


YOU DON'T NEED SYSTEM DISK IN ANY DRIVEi 
No more BOOS ERRORS! 

YOU Test and Fix bad disks! Reclaim accidentally 

erased files or programs! Single step thru memory 

up or downI Search, View, Change memory or disk in 

a snap! See Status and File Size instantly! Verily 

Checksums for programs/ Load or Save programs at 

any address. 


YOUR MAJOR POWER COMMANDS: 
DIR COPY REN ERA 
TYPE TYPEH TY PEA TYPEX 
RUN EXIT SIZE CHECK 
STAT USER XUSER TEST 
SETDIR SE SYS SETRO SETWR 
RECLAIM DISK GROUP LOG 
OS SPEED SAVE LOAD 
READ WRITE READGR WRITEGR 
DUMP DUMPX DUMPH DUMPA 
MOVE FILL CM SEARCH 
JP EX GO USR1 
USR2 USR3 USR4 ? 
50 prompted user-friendly functions for housekeep­
ing and a 60 page easy-read users' guide make 
POWER your mosl often used software. You'll use it 
everydayI 

POWER will be the last utility you'll ever need or your 
money back. 

POWER works with CP/M & MPM systems (any disk 

·-~~~.:.:o::~~~:~f·\ 

PROGRAMMERS ASSOC. INC. • . .

\ .......~.. .. ~ ,....;. 
ONLV $149 COD, ...~~K~~~\ 
FULLY GUARAN'TEED~ 

FREEIf you order POWER nowI 
Year Subacriptlon to 
POWER HOT-LETTER 

ORDER NOW! 
TOLLFREE (8001 227-3800 Ext 28. 

....., ~:--=N CACOM-PUT1

ING !... •
2519 B Greenwich, 
Sen Francisco, CA 94123. 
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program illustrating the use of sub­
programs. It contains a subprogram 
called SUMARRAY, which adds up 
all the elements in an integer array 
and returns the sum. 

Subprograms must physically 
follow the main program, as in this 
example. The compiler generates a 
separate memory map and cross­
reference listing for each subprogram. 
The SUBEND statement (line 480 in 
listing 1) marks the end of a sub­
program. 

Subprograms are executed by the 
CALL statement. The program in 
listing 1 contains two calls to 
SUMARRAY, one in line 260 and one 
in 280. The first call looks like this: 

260 	CALL "SUMARRAY"; 100, 
A(), SUMOFA 

This calls SUMARRA Y to add up the 
100 elements of array A and put the 
result in SUMOFA. Line 280 calls 
SUMARRA Y to add up the 100 ele­
ments of array Band put the result in 
SUMOFB. 

The first line of the subprogram 
(line 310) contains the keyword SUB, 
the name of the subprogram "SUM­
ARRAY," and the parameters to 

SUMARRAY. Parameters are place­
holders for variables that will be used 
when the subprogram is run. The 
type (REAL, INTEGER, or STRING; 
more on these later) of each 
placeholder variable must match the 
type of the corresponding variable in 
the CALL statement. The percent 
signs ( % ) in line 310 are necessary in 
this case to inform the compiler that 
the parameters are integers. Even 
though the main program contains an 
INTEGER A-Z statement (same 
meaning as DEFINT A-Z in disk 
BASIC), you will get an error if you 
leave off the percent signs. 

Note that subprograms are called 
by name, not by line number as in a 
GOSUB statement. This is a nice 
feature since it is much easier to 
remember the name of a routine than 
the line number it starts on, especially 
when line numbers are changing due 
to program renumbering. You can 
call one subprogram from another 
subprogram, as well as from the main 
program. You cannot recursively call 
a subprogram from itself, however. 

Any variables used in a sub­
program that are not listed in the 
header statement (the one starting 
with the keyword SUB) are "local" to 
that subprogram. Therefore, within a 

http:trau~m.uk


subprogram, you cannot accidentally 
change the value of a variable in the 
main program. On the other hand, 
you cannot access variables in the 
main program unless they are ex­
plicitly listed as parameters in the 
SUB statement. 

From limited testing, it appears 
that you can access files that have 
been opened in the main program 
while in a subprogram. This point 
does not appear to be mentioned in 
the manual. 

Subprograms make BASIC pro­
gramming easier and less error-prone. 
They provide a way to break a pro­
gram into manageable pieces that can 
be coded individually. You can build 
a library of subprograms on disk and 
append them to a program in mem­
ory as needed. Since the APPEND 
command automatically renumbers 
as it appends, you don't have to 
worry about line number conflicts. 
Program chaining: Under RSBASIC, 
using the CHAIN command, one pro­
gram can load another from disk and 
run it. What makes this different 
from disk BASIC's RUN command is 
the fact that you can share variables 
between the two programs. The 
COM (common) statement lists those 
variables you want to share. For ex­
ample: 

COM X, Y, Z(5,5) 

sets aside space for X, Y, and the 5 by 
5 array Z. If you chain to a pro­
gram that includes an identical COM 
statement, the variables X, Y, and all 
the elements of Z will retain their 
values when the second program 
starts running. 

This implementation of chaining 
uses position rather than name to 
connect variables from one program 
to the next. For example, if a program 
containing the COM statement above 
chained to another program with 
the COM statement: 

COM Y, X, Z(5,5) 

the values of X and Y would be 
swapped in the new program because 
their relative positions in the COM 
statements of the two programs are 
reversed. 

The most important use of chaining 
is to break a very large program into 
individual pieces when thewhole pro­
gram won't fit into memory at once . 

Data Types 
The only data type in RSBASIC 

that is identical to its disk BASIC 
counterpart is the 16-bit integer. To 
represent floating -point numbers, 
RSBASIC uses the type called REAL, 
which stores 14 digits of precision. 
This takes the place of single- and 
double-precision numbers in disk 
BASIC. REAL numbers are stored 
with BCD encoding (binary-coded 
decimal, two decimal digits per byte) 

By restricting your 
programming 

somewhat, RSBASIC 
disk files can be 

written to be 
compatible with Radio 
Shack's version of the 

COBOL language. 

and all arithmetic performed on them 
is decimal. 

Explaining this in detail is beyond 
the scope of this review, but in prac­
tice it means that you cannot get 
numeric errors due to conversion 
back and forth between decimal and 
binary internal representations. Most 
professional accounting software uses 
decimal arithmetic . 

Manipulating 14-digit decimal 
numbers is time-consuming, 
however. An RSBASIC program 
using REAL numbers may run slower 
than a comparable disk BASIC pro­
gram using single-precision numbers. 
REAL is most like disk BASIC's dou­
ble precision. RSBASIC does not 
have a single-precision data type. 

Strings are also implemented dif­
ferently in RSBASIC. Disk BASIC 
allocates a varying amount of 
memory for strings, using only what 
is needed to store the current length 
of the string. RSBASIC allocates a 
fixed amount of memory, based on 
the length declared in a DIM state­
ment. For example, the statement 

DIM NAME$20 

dimensions the string variable NAME 
to be 20 characters long. Assignment 
of a string longer than 20 characters 
to NAME results in truncation. You 
can dimension a lot of variables at 
once with a statement like 

STRING•lO A-L 

This causes all string variables begin­
ning with the letters A-L to be 
allocated 10 bytes of memory. If you 
do not use a DIM or STRING state­
ment, the system will automatically 
allocate 255 bytes per string. You will 
quickly run out of memory if your 
program has many strings. 

This method of handling strings 
trades flexibility for speed; disk 
BASIC's "garbage collection" is not 
needed. Garbage collection is what 
disk BASIC is doing when a program 
that performs a lot of string opera­
tions suddenly seems to stop; the 
system is moving strings around to 
reclaim space taken up by strings that 
are no longer in use. 

RSBASIC's method allocates a 
fixed area in memory for each string. 
This may take more memory than 
disk BASIC's method since you must 
set aside the maximum size you will 
ever need for each string. 

You can use arrays of all three data 
types, INTEGER, REAL, and 
STRING, in RSBASIC programs. 
Unlike disk BASIC. which allows an 
unlimited (except by memory) 
number of array dimensions, 
RSBASIC limits you to two. This 
may be a problem for some applica­
tions, but I have seen very few for 
which it would be. 

RSBASIC Disk Data Files 
RSBASIC's disk data-file structures 

are completely different from disk 
BASIC's. In general, they are more 
powerful and, surprisingly, easier to 
use. The three types of file structures 
are sequential files, direct-access files, 
and indexed files (also called ISAM, 
for indexed sequential-access 
method). The three different file l!O 
(input/output) methods are stream 
1/0, formatted 1/0, and binary 1/0. 
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The two types of records are fixed­
length records and variable-length 
records. 

Records can be from 1 to 256 bytes 
long. You can use any 1/0 method 
with any file type. Direct-access and 
indexed files require fixed-length 
records, but sequential files can use 
both fixed-length and variable-length 
records. Formatted 1/0 is intrinsical­
ly fixed length, so you .can't use 
variable-length records with it. In all, 
this gives you an overwhelming 11 
different ways to set up data files. 

RSBASIC's sequential files are con­
ceptually similar to disk BASIC's; a 
file is written record by record and 
read the same way. You cannot read 
a record in the middle of a sequential 
file without first reading all the 
preceding records. 

One important difference from disk 
BASIC's sequential files is that there 
is no straightforward way to create or 
process a normal ASCII text file, e.g., 
one produced by an editor such as 
Scripsit. This is bothersome because 
Scripsit provides a very handy way to 

generate data files for disk BASIC 
programs. Text-processing applica­
tions are also encumbered by this 
limitation. 

Direct access is similar to disk 
BASIC's random-access file mode 
but much easier to use. You do not 
have to calculate "physical record 
numbers" and "subrecord numbers." 
Record blocking is handled automati­
cally. Regardless of record length, 
you can retrieve the Nth record by 
specifying its record number; the 
system decides which sector(s) of the 
file contain the record. 

Indexed files, RSBASIC's most 
powerful type, have no counterpart 
in disk BASIC. A "key" must be 
specified when storing a record in an 
indexed file. The key may or may not 
be equal to some component ("field") 
of the record itself. The power of keys 
becomes evident when you have to 
retrieve a record; all you specify to 
the system is the key value associated 
with that record. 

Note that this is a single-key 
indexed-file method; you can asso-
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ciate only one key value with each 
record. Key values can't have dupli­
cates. It is the programmer's responsi­
bility to decide how a unique key 
should be generated for each record. 

RSBASIC supports a DELETE 
statement for both direct-access and 
indexed files. You can delete a record 
by specifying its key (indexed) or 
record number (direct-access). Once a 
record has been deleted, it cannot be 
read again. Deleted records continue 
to take up space in a file. If the file 
gets too large, you must write your 
own program to read it and build a 
new file without the deleted records. 

Here is a rundown on the 1/0 
techniques: 

•Stream 1/0 stores values in ASCII 
format. Commas are automatically 
generated to separate data items from 
each other in the file. PRINT # is used 
to write data; INPUT # to read data. 
Stream 1/0 is the easiest method to 
use. 
•Similar to PRINT USING in disk 
BASIC, formatted 1/0 uses a format 

statement that describes the layout of 
a fixed-length record. Used with a 
direct-access file, this accomplishes 
the same goal as disk BASIC's FIELD 
statement, but with much less work. 
•Binary 1/0 is usually the most 
space-saving storage method. Data is 
saved very similarly to the way it is 
stored in memory. I like the fact that 
the awkward conversion functions 
(CVI, MKI$, etc.) of disk BASIC are 
not used by RSBASIC. Instead, you 
simply WRITE and READ the data 
and RSBASIC makes the conversions 
automatically. 

Having so many data-file storage 
methods to choose from is a little 
bewildering at first. Fortunately, for 
most applications, you can stick to a 
small subset of the methods: sequen­
tial files using stream 1/0, direct­
access and indexed files using format­
ted or binary 1/0. 

By restricting your programming 
somewhat, RSBASIC disk files can be 
written to be compatible with Radio 
Shack's version of the COBOL lan­
guage. This means that a BASIC pro­
gram can read data files written by a 
COBOL program and vice versa. 
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Sony mixes business with pleasure. 

Sony announces a suc­ weight stereo headphones. 

cessful merger: the TCS-310. Ifyou want to pack an 
It'll take your dictation just even smaller Sony, there's the 

as well as it plays your favorite M-1000. 
music. It fi. ts in your shirt pock­

This Sony comes et. Yet it records and plays 
with two built-in sterec back in stereo on a micro­
microphones and has cassette. 
metal tape playback It also features the 
capability So both adjustable MS stereo 
symphonies and statis­ microphone. Set it one 
tics will sound great way for a conversation 
through its feather- and another way for a 
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ing with good stereo separa­
tion. The Sony 
TCS-310 and 
M-1000. They 
make mixing 
business with 
pleasure a 
pleasure. 
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These tables do not include BASIC 
commands such as RUN and SAVE or 
disk data-file statements; they are 
discussed earlier in this review_ In ad­
dition to informing potential buyers 
about the RSBASIC language, the 
tables should be very useful to new 
owners of the package who are trying 
to learn th~ differences between 
RSBASIC and disk BASIC. 

Table 3 lists statements and func­
tions providing essentially the same 
capability in both RSBASIC and disk 
BASIC, but named differently or used 
slightly differently. 

Table 4 shows statements and func­
tions included in disk BASIC that 
have no counterpart in RSBASIC. 
Particularly worth noting are PEEK, 
POKE, INP, OUT, and VARPTR 
because there is no easy way to repro­
duce these in RSBASIC; you must use 
machine-language subroutines_ 

Table 5 lists statements and func­
tions that are new in RSBASIC and 
provide capabilities not available in 
disk BASIC. 

Performance 
One of the main reasons for using a 

BASIC compiler instead of an inter­
preter is run-time performance or 
program execution speed. In general, 
compiled code runs faster than inter­
preted code because the source code is 
analyzed once to produce machine 
language that is run directly by your 
computer. 

You can understand my surprise, 
then, when I noticed that the 
RSBASIC manual doesn't mention 
faster execution as a benefit of com­
pilation_ After using the system and 
making some timings, I began to see 
why Radio Shack doesn't claim a 
speed advantage for compiled pro­
grams. In some cases, compiled pro­
grams actually run slower than the 
equivalent code under the disk 
BASIC interpreter! If you don't 
believe that, try this short example 
under RSBASIC and then under disk 
BASIC: 

10 	 FOR 1% = 1TO10000: 
NEXT 1% 

In my test, this runs more than twice 

Disk BASIC Statement 

or Function 


Up-arrow for exponentiation 
+ for string concatenation 

&H hex number converts string of hexadecimal digits 


to an integer 

CDBL(exp) converts expression to double precision 

CINT(exp) converts expression to integer 

CONT restarts program after STOP or BREAK 

DEFDBL defines variables as double precision 


·DEFINT defines variables as integers 
DEFSTR defines variables as strings 
DEFUSRn = address 

defines USRn (n ranges from O to 9) as a 
"user" machine-language routine callable 
with USRn statement 

ERROR(code) simulates error occurrence 
INPUT "prompt string"; variable list prints "prompt string" 

on screen and reads values into variable list 

INSTR (start,str1,str2) searches one string for another, 

optionally starting at position "start" 


MID$(string,x,y) gets a substring of string starting at 

position x and with length y 


NEXT var1, var2, ... 

Closes multiple FOR loops 


ON ERROR GOTO 0 

Disables ON ERROR GOTO block 


PRINT@n for cursor positioning where n is a screen 

position; upper left corner is 0, lower right 

corner is 1023 


RANDOM reseeds random-number generator 
RND(number) returns a random number from 1 to number 

unless number= O; then returns a random 
number from O to 1 

RUN "program" loads BASIC program and runs it 

SYSTEM loads a machine-language tape 

USRn(arg) calls a machine-language program and passes 
argument 

Table 3: RSBASIC statements and functions different from those in disk BASIC that 
perform similar tasks. 

RSBASIC Statement 
or Function . 

& 
HVL (hex number) 

CVD(exp) 
CV I(exp) 
GO 
REAL 
INTEGER 
STRING 
EXT "PROG" =address 
establishes "PROG" as a 
user machine-language 
routine callable with CALL 
statement 
ERROR code 
IN PUT PROMPT= 
"prompt string"; variable 
list. Requires keyword 
PROMPT. 
POS(str1 ,str2) 
can't specify start posi­
tion 
SEG$(string,x,y) 

NEXT with only one 
variable-use multiple 
NEXTs for multiple loops 
RESET ERROR 

PRINT CRT(x,y) 
x = row, y =column 
Seems easier to use than 
PRINT@ 
RANDOMIZE 
RND(number) returns 
same number every time 
unless number is 0, which 
behaves like RND(O) in 
disk BASIC 
CHAIN program can save 
variables with COM state­
ment 
SYSTEM returns you 
to TRSDOS 
CALL "PROG"; var1, 
var2, .. . calls machine­
language program, 
passes multiple 
arguments 

Complete instructions are given as to 
which features should be avoided in 
each language in order to maintain 
compatibility_ 

RSBASIC Statements 
I have discussed RSBASIC with 

other owners and found that several 
are not using it because of the many 
differences from disk BASIC and 
their reluctance to learn a new BASIC 
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dialect. If you are not willing to take 
on this chore, you will not get much 
out of this package. Radio Shack is 
open about this and does not recom­
mend converting existing disk BASIC 
programs to run under RSBASIC. 

To give you a feeling for how dif­
ferent the two languages are, I have 
compiled three reference tables com­
paring language statements and func­
tions in disk BASIC and RSBASIC. 
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Disk BASIC Statement or Function 

not in RSBASIC 


? abbreviation for PRINT 

! single-precision type identifier, e.g ., A! is single precision· 


&O octal number converts string of octal digits to 
binary number 

CLS clears screen and homes cursor 

CMD"D" enters the machine-language debugger 

CMD "R", CMD "T" turns interrupts on and off, 
respectively, for cassette tape 1/0 

CSNG(exp) returns single-precision number with 
value=exp 

DEFSNG defines variables as single-precision type 

ERL returns line number in which most recent 
error occurred 

FIX(number) truncates number 

FRE(string) tells amount of string space available 

INP(port) reads Z80 port 

OUT port, value writes to Z80 port 

LEFT$(string,size) returns first "size" characters of string 

RIGHT$(string,size) returns last "size" characters of string 


LET var = expression 
assigns value of expression to variable, LET is op· 
tional 

MID$(str1 ,start.size) = str2 

replaces "size" characters in str1, starting 

at "start," by characters from str2 


PEEK(location) returns contents of memory location 

POKE location, value 
sets memory location to value 

POINT(x,y) tells whether a particular graphics block is set 

RESET(x,y) resets a single graphics block at location x,y 

SET(x,y) sets a single graphics block at location x,y 

RESUME n restarts program execution at line number n 

after trapping an error with ON ERROR GOTO 

statement 


RND(number) returns random number from 1 to number 

unless number = 0, then a number between 

O and 1 


VARPTR(variable) returns address of program variable 
or its descriptor variable 

Table 4: Disk BASIC statements and functions that 

Comments and Ways to 
Perform in RSBASIC 

No equivalent 

No single-precision type 

in RSBASIC 

No equivalent 


Use PRINT CHR$(28); 
CHR$(31); 
Use RSBASIC's debug· 
ging features or call 
machine-language routine 
No support for 
cassette tape 
No single-precision type 
in RSBASIC 
No single-precision type 
in RSBASIC 
No equivalent 

Use INT(number) ii 

number > = 0, else use 

INT(number) + 1 · 

Not needed in RSBASIC, 

fixed string allocation 

Use machine-language 

routine 

Use machine-language 

routine 

Use SEG$(string,1, size) 

Use SEG$(string, 

LEN(string) - size+ 1) 

LET not allowed in 

RSBASIC 


Build new string us!ng 

SEG$ 


Use machine-language 
routine 
Use machine-language 
routine 
Use CRTI$ function plus 
BASIC code to pick point 
out of graphics character 
Use character graphics 
instead 
Use character graphics 
instead 
No equivalent in 
RSBASIC; use RESUME 
or RESUME NEXT 
RSBASIC same as disk 
BASIC if number = O; 
else use INT(RND • 
number + 1) 
CALL to a machine­
language routine passes 
program variables by their 
addresses 

have no counterpart in 
RSBASJC. Disk data-file statements are not included here. 

as fast under disk BASIC as under 
RSBASIC! 

I put together several benchmark 
programs and ran them under disk 
BASIC, RSBASIC, and Microsoft's 

BASIC compiler. I wanted to test the 
performance of string handling, array 
manipulation, and floating-point 
arithmetic. 

Let me preface the benchmark 





RSBASIC Statement or 
Function not in Disk BASIC Explanation 

X!Y Integer division, X divided by Y 
CALL "PROG"; var list Calls a BASIC subprogram (see text) or an external 

machine-language program. Variables in var list are 
passed to the called program. 

COM var list Allocates a common area conta ining the variables in 
var list. These variables are preserved when you 
chain to another BASIC program with the same 
COM list. 

CRTG(x,y,str ing) Prints string containing graphics at location x,y on 
screen. Seems to be identical to PRINT CRT(x,y) 
string; perhaps different on Model 111, unable to test. 

CRTl$(x ,y,size) Returns "size" characters from screen starting at 
row x, column y 

CRTR(x,y) Moves cursor on screen by x rows and y columns 
relative to current position 

CRTX Returns row position of cursor on screen 
CATY Returns column position of cursor on screen 
DIG(string) Returns number of digits in string 
EXP1 O(expression) Base 10 exponential of expression 
HEX$(number) Returns str ing of hexadecimal digits with value 

''number'' 
INPUT LENGTH= number ... Specifies maximum number of characters that can 

be typed in response to an INPUT statement 
INPUT USING string Allows input of formatted data from keyboard. String 

specifies number and size of fie lds, characters to 
skip over. 

LOG10(expression) Base 1 O logarithm of expression 
X MODY Remainder of integer division of X by Y 
ON BREAK GOTO n Whenever BREAK key is pressed, start executing 

line number n 
RESET BREAK Disables ON BREAK GOTO routine 
RESET GOSUB Clears all pending GOSUB returns 
RESTORE n Resets DATA pointer to Iine n 
SUB " PROG"; var list Establishes a BASIC external subprogram (see text). 

The subprogram may be called and variables in var 
list passed to it. 

SWAP var1, var2 Exchanges contents of var1 and var2 
XOR Logical Exclus ive OR 

Table 5: RSBASIC statements that have no counterpart in disk BASIC. Disk data­
! ile statements are not included here. 

Compilation Time (min/sec) Run Time (min/sec) 
Disk 

Program RS BASIC Microsoft RS BASIC BASIC Microsoft 

HI LEVEL 0:52 (0:20) 2:40 2:20 7:27 0:04 
(listing 2) 
STRING 0:47 (0:18) 1:59 14:56 5:14 3:13 
(listing 3) 
STRING2 0:48 (0:16) 2:00 1:22 1:31 0:43 
(listing 4) 
FLOAT 0:52 (0:25) 3:09 4:37 0:36* 4:34 
(listing 5) 

*See text for discussion of why this is rela tively low compared to RSBASIC and 
Microsoft. 

Table 6: Compilation and run times for benchmark programs under RSBASIC, disk 
BASIC, and Microsoft's BASIC compiler. Times are listed as minutes:seconds. Two 
times are listed for RSBASIC. The first is for compilation using the COMPILE com­
mand; then , in parentheses, for compilation using the RUN command. 

results with the caveat that the only 

meaningful benchmark for you is 

your applications program. No ar­
bitrary program can prove that one 

system is faster than another in all 

cases. I am presenting these results as 

a representative sample, but they can­
not and should not be taken as con­

clusive evidence of anything but the 

performance of these specific pro­

grams. 

The results of my tests are shown in 

table 6. Both compilation times and 

execution (run) times are given for the 

RSBASIC and Microsoft BASIC com­
pilers. Only execution times are given 
for disk BASIC as no compilation is 

required. In computing the compila­

tion times, I used a utility program 

that allows a file of commands to be 

executed from disk. This allows tim­
ings that are independent of typing 
speed. 

The time interval I chose to repre­
sent compilation time starts with the 

invocation of the compiler and ends 

when the program actually starts run­

ning. This includes loading the run­
time support routines for both 

RSBASIC and Microsoft BASIC. This 
time is not usually counted as "com­

pilation time," but I included it 
because it represents time spent under 
both compiler-based systems that is 

not spent under disk BASIC. 

Since RSBASIC has several ways to 

compile programs, I performed two 

measurements of compilation time. 
The first is most similar to Microsoft's 
operation. To compile the first bench­
mark under RSBASIC I used the 

following command file: 

RSBASIC 
COMPILE HILEVEL/BAS, 

HILEVEL/CMP 

SYSTEM 
RUNBASIC HILEVEL/CMP 

HILEVEL/BAS is the source file con­
taining the benchmark program, 

already entered and saved on disk. 
The fastest way to compile under 

RSBASIC is to type RUN with the 
source file already in memory; the 

timings for this are given in paren­
theses after the timings for the COM­
PILE command. It is not quite fair to 
compare this shorter time directly to 
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Listing 2: Implementation of Eratosthenes's Sieve Prime Number Generator in 
RSBASIC. This benchmark program emphasizes array manipulation and integer 
arithmetic. Disk BASIC and Microsoft BASIC versions are identical except for substitu­
tion of DEF/NT for INTEGER in line 70. 

()()()() 1.0 1;.:EM 
()()()() ZO i:;:EM 
()()()() ~Hl 1;.:EM 
()()()() ::l!'.) 1:~EM 

1;.:EM 

Er atrn;; th(·~n<·? ~;; El :l <~VE! 1=·r :i.111<·'~ N1..1111t:.1f:!r P1· 

Fr~h September 198:1. BYTE P.188, 

H:i. s h-Level Laneuae e Bench111ark b~ 
,Jim G:llbN~ath. 

o~:ir am 
A 

... c:n••n Do.•~::·::-·.....,... ,....., ~"Ill"""" andSOFTWARE 
For ATARl--PET-OSl-APPLE 11-6602-VIC-20-Sincl•ir-Timex 

ATARI ATARI ATARI ATARI 

AT ARI BASIC - learning by 
Using 
This new book Is an "Action"· 
Book. You do more than read It. 
Learn the Intricacy of ATARI · 
BASIC thorugh the short programs 
which ere provided. The 
suggestions challenge you to 
change end · write program 
routines. Yes, it's exciting ­
Many of the programs are 
appropriate for beginners es well 
as experienced computer users. 
(Screen Drawings, Special Sounds, 
Keys, Peddles + Joysticks. 
Speclellzed Screen Routines, 
Graphics end Sound. Peeks and 
Pokes and special stuff ). 
Order-No. 164 19.95 
ATARI lHrning by Using ­
Book + cassette or disk 
This package includes the book 
No. 164 plus a cassette or disk 
(please specify) containing a 
varietY of the programs which 
are llstet in the book. 
Order No.: 7220 S39.95 
Gem111 for the AT ARl·Computer 
How to program your own games 
on the AT ARI. Complete listings 
In BASIC and Machine Language 
of exciting games. Tricks and 
hints. 
Drdar·No. 162 g 7.96 

GAME PACKAGE for the AT ARI 
Book + casseue or disk 
Includes the book No. 162 plus 

cassette or disk (please specify) 
containing a variety of the pro· 
grams listed in the book. 
Order No. 7221 £39.95 

ATMONA·1 
Machine Language Monitor for 
the ATARI 400/800. 
This powerful monitor provides 
you with the firmware support 
that you need to get the most 
out of your powerful system. 
ATMONA-1 comes on a bootable 
cassette. No cartridges reQulred. 
Disassemble. Memor.v Dump HEX 
+ ASC II . (Change Memory 
Locations, Block transfer , fill 
memory block. save end load 
machine language programs, start 
mach. Lang. Pro gr. (Printer 
optlonell. 
Comes with lntroductlonary 
article on how to program the 
AT ARI computer In machine 
language. (Available also in ROM) 
Order -No. 7022 C19.95 

A TMONA-2 Suparsteppar 

A very powerful Tracer to explore 

the AT ARI ROM/RAM area. Stop 

at previously selected address. 

Opcode or operand (cassette). 

Order-No. 7049 £49.95 


EDITOR/ASSEMBLER for 

ATARI 800, 32K or 48K RAM 

Extremely fas t and powerful 

Editor/Assembler. (BK Source­

code In about 5 seconds) Includes 

ATMONA-1. 

Order-No. 7098 £49.96 


MACRO·An•mbler 

for AT ARI 800, 48K RAM 

Please specify your system: RAM, 

disc or cassette. 

Order.No. 7099 189.00 

Add £39.00 for cartnoge version 


Gunfight - For AT AHl 400/800 

16K RAM, needs two joysticks, 

animation end sound, (BK machine 

language). 

Order-No. 7207 119.95 


Birth control with the AT ARI 

!Knaus Oglnol Cass. or disk 

Order No . 7222 S29.95 


Astrology end Biorhythm for 

ATARI (c•U. or di1k) 

Order No. 7223 £29.95 


EPROM Cartridge KIT for AT ARI 

Cartridge (bare board) with in· 

structlons (holds two 16K or two 

32K EPROMs (2716 ,2532,2732) 

Order No. 7224 S 19.95 

Order No. 7043 complete £29.96 


Invoice Writing for small 

business with ATARI 400/800 

16K RAM . 

Order-No. 7022, CHS. 129.85 

Order-No. 7200. disc. 139.99 


Mailing-li1t No. 7213 g24 ,95 
Inventory Contr .No.7216 £24.96 

NEW I ATEXT·1 
This new wordprocessor In 

~~~~~e4ri~/~g9:o~~~~er:C::u::! 
the best price performance ever. 
23 editor . control commands, 

~~c fo~~r~~~ng~m~:r~~I d~~~ 

ELCOMP FORTH - Enhanced 

FIG-FORTH on disk only. 

Order No. 7056 £39.96 


How to connect your EPSON· 

Printer to the ATARI 400/800. 

Construction article wilh printed 

circuit board and software. 

(Screenprlnt and variable charac· 

tersper llnel. 

Order·No. 121n S19.95 


OSI OSI OSI OSI OSI 
1ne Flrn aooK ot Ohio x1•n1mc 
Introduction to OSI computers. 
Diagrams. hardware and software 
information not prevlouslY" 
available In one compact source. 
192 pages. 
Order-No. 167 £7.95 

The Second Book of OHIO 

Order-No. 168 17.95 


Tha Third Book of OHIO 

Order No. 169 17.96 


Tha Fourth Book of OHIO 

Drder·No. 160 £9.95 


VIP P1ckeoa - Above book plus 

a cassette wi th the programs. 

Order-No. 180A 119.95 


The Firth Book of OHIO 

Order-No. 161 £7.96 


Invoice Writing Program for OSI · 

C1PMF, C4P. Disk and Cassette, 

BK RAM. 

Order-No. 8234 £29.80 


Melling List for C1PMF or 

C4PMF 24K RAM 

250 addresses Incl. phone number 

and parameters on one 5 1/4 disk} 

Order-No. 8240 £29.80 


BK Micro1oft BASIC Ref. Min. 

Order·No. 151 £9.96 


Exp1n1ion Handbook for 6602 

end 6802 

Order·No. 162 19.95 


Microcomputer Appl. Notes 
Order-No. 153 19.96 

Complex Sound Gener•tion 
New revised appllcatlons manual 

for the Texas Instruments SN 

76477 Complex Sound Genera· 

tor. 

Order-No. 164 £6.95 


Sm1ll Bu1inen Program• 

Complete listings for the business 

user, Inventory, Invoice Writing, 

Mailing List and much more. 

Introduction 10 Business Appll. 

cations, 

Ord•r·No. 166 114.90 


Microcomputer H1tdw11e H•nd· 

book (845 pages} 

Descriptions, p[nouts and specifi· 

cations of the most popular 

microprocessor and support chips. 

A MUST for the hardware buff. 

Order-No. 29 514.95 


Cite end FMding of the 

Commodore PET 

Eight chapters exploring PET 

hardware. Includes rePalr end 

Interfacing information. Pro· 

grammlng tricks and schematics. 

Order-No. 150 19.95 

Prototype·Exp1n1 ion Board for 

VIC·20 (s-44-Bus). 

Ord•r·No. 4844 s18.96 

Wordprocenorf.VIC-20.SK RAM 

Order No. 4870 119.95 

Mailing Lin for VIC-20,l&kRAM 

Ordlr No. 4883 S14.95 

Trlcl!.1 for VICs - The VIC1tory 

Programs, hints and expansion 
information for VC·20 
Order No. 141 59.96 
TIC TAC VIC 
Order No. 4880 19.96 
GAMEPACK I (3 G•m111l 
Order No. 4881 S14.95 
Du•I Jov1titk Instruction 
Ordlr No. 4885 £9.95 
INPUT/OUTPUT Programming 
with your VIC 
Order No. 4886 £9.96 

16K RAM/ROM. board for S44· 
bus. Any combination of RAM 
and ROM on one b::>ard. 
(SY212B or 27161 
Order-NO. 813 639.95 
Low colt exp•nison bo•rd1 for 

your APPLE II. Bare board comes 

with ex1ensive description and 

software 
6522 v1A-110 Exp. 

39 00~;~~,E~0R~~Bumer ' · 
Order-No. 607 149,00 
SK EPROM/RAM Card 

Order-No. 609 £29.00 

horizontal scrolling (up to 2551 Software for SINCLAIR ZX·81 
char. per linel Include command tnd TIMEX 1000 

~~::~o. 7210 ca~tte 529.96 ~~:;n,:o~8;l:9geMonitor £9.95 
Order No. 7211 disk 139.95 Mailing Lilt 
Order No. 7212 cartridge 579.00 Order No. 2398 S 19.95 

Progr•mming In BASIC •nd 
LHrn FORTH for the AT ARI m1chine language with the 
400/800, cassette or disk ZX·81 (82l or TIMEX 1000. 
Ord1r No. 7053 £19.95 Order No. 140 (book) £9.95 

ELCOMP Publishing, Inc., 53 Redrock Lane 

Pomona, CA 91766, Phone: (714) 623 8314 


Payment: Check, Money Order , VISA, M•ttercherge. Euroch•ck. 

POSTPAID on PREPAID in USA. 5 6.00 handling fee for C.O.D. 

AJ ll orden out1ide USA: Add 15% shipping. CA •dd 8.5% &ales t••· 

ATARI is• registered t,.demtrk of ATARI Inc. APPLE i1 •registered 

trademark of APPLE Inc. PET +VIC-20 is• trademark of Commodore. 
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l70 
lBO 
l90 
200 
;·>.lO 
:·!20 
;·>.::io 
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Z~'iO 
;·>.60 
:!70 
;·>.BO 

1;.:EM ·-··-· -- --·-·-·· -- ··-·-··-· --··-·-·····-- -···-·····-·· -·· ·-··-· -­
F\EM 
TNTEGEF( A·-· Z 
~IIZE "' Bl.90 
DTM FLAG~:;rn:t<;>U 

PRTNT "Un l \~ 
F'RINT T:I:ME!~ 

CDUNT '" 0 
Fem :i: '" o TO 
FLAGS< :I:> l 
NEXT I 
FCJI:;: I :::: 0 TO 
:J:F FLAGB<I> 

l. :i. tt~ra t :i.on" 

SIZE 

~3:J:ZE 

0 THEN 
PRI:ME ::: I + I + ::i 
K = I + PRIME 
IF K > SIZE THEN 240 
FLAG~l(I() 0 
f( '" f( + Pl'ffME 
GOTO ~!00 

COUNT = COUNT + l 

NEXT I 
l"FaNT COUNT, " PRI:MEG" 
PFU:NT TIME~I; 

END 

··-·-·····-- ·····-·······- ··-·-····· -- .... ·-·· 

FTNAL !l!JMMAl:;:Y 
~-~6 ~.i (():I. 09) E:YTES OF PROGRAM 

1.66~rn (4l0Al BYTES OF LOCAL DATA 
2'? ~:; m.11;.:ci::: LINE~> 

29 GOURCE STATEMENTG 
lDOK COMPILATION COMPLETE llOIOK 

Microsoft's because (1) typing RUN 
does not save the compiled object file 
on disk-only the COMPILE com­
mand does that, and (2) not as much 
memory is available under the 
RSBASIC mode as under RUN­
BASIC-if a program is large 
enough, you must use the more com­
pact RUNBASIC system as I did for 
the first compilation-time measure­
ments. 

For the Microsoft system, I used 
the following command file: 

BASCOM HILEVEL/REL = 

HILEVEL/BAS 
L80 
HILEVEL/REL 
HI LEVEL/ CHN-N-E 
BRUN HILEVEL/CHN 

The first line invokes the BASIC com­
piler, called BASCOM, which reads 
the source file named HILEVEL/BAS 
and produces a relocatable object file 
named HILEVEL/REL. The second 
step invokes the linking loader L80. 
The next two commands tell L80 to 
load HILEVEL/REL, then produce a 
file named HILEVEL/CHN (CHN 
stands for "CHAIN" file) and exit to 
TRSDOS. The last command loads 
the Microsoft BASIC run-time 
module named BRUN and executes 
HILEVEL/CHN. 

The ratio of compilation times 
under RSBASIC and Microsoft 
BASIC was fairly uniform from one 
benchmark to another. The Microsoft 
compiler takes roughly two to three 
times longer than RSBASIC's slower 

http:tt~rat:i.on
http:Wordprocenorf.VIC-20.SK
http:Order.No


Listing 3a: String-manipulation benchmark #1 in RSBASIC. 

O O O O l O 1:;:EM ·-·· ..·--·····-··..·---···- .. -·----·-· ..··---...-...··----·-..... .. __.. _.._._...._._ .....-..........._.__ .. _._.....-- ... .. _..... __ 


()()()() ~'.O 1:~EM 
()()()() ::lO 1:;:EM 
0000 'IO REM 
()()()() ~:iO INTEGER A·-· Z 
()()()() 1.iO DIM A$20vB$20vC$20vD$20,X$1,Y$1 
()()()() 7 0 Pl'\JNr T:X:ME11; 
()():I. 'I ti 0 FDR :r:=::: :I. TO :'.'i 0 0 0 
0 0:1.F 90 X11;::::CHl~1; <:3 ~~+INT ( f(ND)l( ::i;·>.+1.)) 
() 0 '1:3 100 Y11;,::Cl··ll'~'=I; <::l~~+ :INT< nND)l(:32+ :I. ) ) 

0067 1.1.0 At=STRING$C20,X$) 

0077 . :1.20 BS=STRING$(20rY$) 

0087 :1.30 C$=SEG$(A$ ,5, 10> & SEG$(8$,5,:1.o) 

OOAl.i 140 :IF M;:::-[N THEN D1t>,,,:A1; EL.SE D11 ;:::: ":~; 


0089 J.~.iO NEXT :r: 
ooco :1.60 PFU:NT TTME1r, 

FJ.NAL. Dl.JMMAF(Y 
285 (0:1.1.D) BYTES DF PROGRAM 
360 (01.68) BYTES OF LOCAL DATA 

:1.1.i SDUl(CE LlNEf.> 
:1.6 SOURCE STATEMENTS 

)l()to« CCJMP:ll.. AT:I:ClN COMPl ...ETE )1()1()1( 

Listing 3b: String-manipulation benchmark #1 in disk BASIC (identical for Microsoft 
BASIC). 

:t. () 1:~1::M ·····-···" -- ···· ·-·.... -··.... ,_..,.................................. -- ·····-····· ............ ........ NH ·-··- · .. ·-·······- ............... ·- ·
................ -···· .....


~~() l:(EM ~:>tr:i.n~.~ Man:i. Pulat:i.on B<-~ nchmark =11=:1. , O:i o:;k BABIC 

::3 0 i=(EM ············--·····-·····-···········.. ·-·· ·····-·····-····································-·-·····-················- ·····················-·····---···-··············-· 

' IO DEFTNT A·-·Z: CL.EAi=~ :I. 0 0 0 0 

:·:;o Pl:;:INT TIME1; 

~' 0 FC)f( J>:: :I. TO :'50 0 0 

7 0 M>,::ffrnING11; <20, CHl'(!I> <::l~'.+NND <:3;>.))) 

BO B1l;::::ff!Rl:NG!I; c;·>. o. CHFN (~l2+1'~ND<:32))) 


'?0 C:1f;::::M:Lf:><t> ( M> , :=:.;, :I. 0) +M:XI>11; ( B':I;, ~.'i •:I. 0) 

1. 0 0 IF A1 1; :::-1::~; THEN D·~;:: ::A 1 1 ; ELSE D11; ::::81 ~ 

:11.0 NEXT :r: 

:L20 l''IUNT T:X:ME11> 


compilation mode, which is most Number Generator program from "A 
comparable to Microsoft's in the High-Level Language Benchmark" by 
work it performs. RSBASIC's quick Jim Gilbreath in the September 1981 
mode is consistently more than twice BYTE, page 180. My adaptation of 
as fast as its slower mode . The this benchmark for RSBASIC appears 
Microsoft system spends most of its as listing 2. 
time running L80. The actual time Although RSBASIC is more than 
spent in BASCOM was very short three times faster than disk BASIC, 
(10-15 seconds) for the benchmarks Microsoft BASIC is more than 110 
shown here. times faster! Yes, it really does say 

There was considerably more 0:04 in table 6: 4 seconds for the run­
variation in the run-time com­ ning time under Microsoft's compiler 
parisons, as seen in table 6. They system. All three programs use in­
were measured using the system clock teger arithmetic exclusively for this 
and the PRINT TIME$ statement that benchmark . 
all three BASICs support. The second benchmark does a lot 

The first benchmark program I ran of string manipulation (see listings 3a 
was the Eratosthenes Sieve Prime and 3b). While trying it out, I 
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discovered that RSBASIC does not 
allow string expressions to be used 
within string functions. Line 70 of 
listing 3b is a perfectly legal disk 
BASIC statement that generates a 
20-byte string of random characters: 

A$= STRING$(20, CHR$(32 + 

RND(32))) 


It had to be split into two pieces for 
RSBASIC: 

X$=CHR$(32+INT(RND*32+1)) : 
A$= STRING$(20,X$) 

A couple of other syntactic dif­
ferences are in the RSBASIC and disk 
BASIC versions of this benchmark 
program, as you can observe by com­
paring listings 3a and 3b : RSBASIC 
uses SEG$, & , and INTEGER where 
disk BASIC uses MID$, + , and 
DEFINT, respectively. RSBASIC 
does not have or need a CLEAR state­
ment, which sets aside space for 
strings in disk BASIC. 

None of these syntactic changes ex­
plain the rather surprising difference 
in execution times, especially between 
RSBASIC and disk BASIC. RSBASIC 
is nearly three times slower than the 
disk BASIC interpreter for this bench­
mark! Microsoft BASIC is the fastest, 
a little more than one and a half times 
faster than disk BASIC. My guess is 
that the slowness of RSBASIC in this 
case may be caused by the way I had 
to simulate disk BASIC's RND(N) 
function using the expression 
INT(RND*N +1) . This involves 
floating-point math, which RSBASIC 
can perform only with 14-digit preci­
sion. Disk BASIC and Microsoft 
BASIC probably use 6-digit single 
precision to do RND(N). 

Since RSBASIC was rather slow in 
this benchmark, I put together a sec­
ond string-manipulation program 
that doesn't include the RND func­
tion. It performs three string assign­
ments (amounting to a swap of two 
string variables' contents) and a string 
comparison, followed by one more 
assignment based on the result of that 
comparison. The RSBASIC version 
of the program appears in listing 4a; 
the disk BASIC and Microsoft ver­
sion in listing 4b. 
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Listing 4a: RSBASIC version of string-manipulation benchmark #2. 

0 0 0 0 l. 0 l'=EM ·-·-·----·-··-----·-·-·----·-··-·--··-·-··-·---·-·-·----·-··-·----·-··-·----·-··-·----·-··-·----·-·-·-­
0000 20 REM String ManiPul•tion Benchmark + 2 , RSBASIC 

0 0 0 0 ~l 0 F\EM ···---··---··------·-··-·---..·-··-·---..·-···········-·-····-- ---·-····..·---·--····---·..·-····--- --·.................... . 

0 0 0 0 .q 0 l'=EM 

0 0 0 0 ~iO TNTEGEH A--z 

0000 60 DIM A$20,BS20rC$20,D$20 

0 0 0 0 7 0 F'FU:NT T:I :ME!~ 


0 0 l 't 8 0 A1i==" Al::CDEFGHiclHLMNOF'l~F\ST' 


0019 90 BS=="Ol23.q567890123't56789" 

OOH-: lOO FDR I==:L TD 5000 

0 0 ;!9 l :L 0 C1i==M• 

0 0 ZE 1~~0 A!~::" B!~ 

0 0 :3:3 l. :30 B1i==C!~ 

0 0~113 l. 'tO IF A!~>B1i THEN D~i==A1i EL.SE D1i==B!~ 


OO'tB 150 NEXT I 

0 O~i2 l.60 F'F~INT TJ:ME!~ 


FINAi... SUMMAF\Y 
200 <OOC8) BYTE~ DF F'RDGRAM 

:3'+6 <Ol~)A) BYTE:S OF LOCAL DATA 
l.6 nou1:;:cE LINE~> 
16 SOURCE STATEMENTS 

lK)IO« CDMF'IL.ATIDN CDMF'l..ETE lKlKlK 

Listing 4b: Disk BASIC and Microsoft BASIC version of string-manipulation bench­
mark #2. 

1. 0 F<E~M -- ·-·-·-- -- --··-· -- -- .....-. -- --· -··-· -- --·-· ·-· -- --·-· ·-· -- --·-· ·-· -- -- ·-··-· -- -- ·-··-·__ .... ·-· ···· -- ··-· -····· -- .... ···· 

20 REM String ManiPulation Benchmark 12, Disk BASIC 

:3 0 F~EM -·-·-·--··-·-··-·----·-·····- ··-·---·----·-- ·-----···-···.. --......--·-- ..................................... .................... 


.qo DEFINT A·-·Z: CL.EAi'= l. 0 0 0 0 

~:;o F'l'=INT TIME1i 

5~i A1i==" ABC:DEFGH:I:cl~<LMNOF'l~F\ST • 

58 E:$::: " 0 :L2:3't5l>7890 l. 2:3't~i6789" 


60 FCIF~ :I::::: l. TCl ~rn 0 0 

7 0 C:1i==A1> 

7;~ A!~:=:E:1> 

7.q B1>==C1> 

80 IF AS>BS THEN DSmAS ELSE DS~3$ 


l.lO NEXT I 

l.20 F'l'=INT TIME~; 

RSBASIC performs more respect­
ably on this benchmark, beating disk 
BASIC by 9 seconds. Microsoft 
BASIC continued to be the perfor­
mance champion, however, beating 
RSBASIC by 39 seconds. I have run 
several other string-handling bench­
marks not included with this review, 
and they follow the results of this sec­
ond test quite closely: disk BASIC is 
the slowest, RSBASIC is slightly 
faster, and Microsoft BASIC is usual­
ly about twice as fast as disk BASIC. 

The final benchmark, shown in 
listing 5, tests floating-point 
arithmetic on the data type with the 

248 October 1982 © BYTE Publications Inc 

largest precision in each BASIC. For 
disk BASIC and Microsoft BASIC, 
these are double-precision floating­
point numbers. RSBASIC uses type 
REAL with 14 decimal digits of preci­
sion. 

This benchmark uses the transcen­
dental functions cosine, tangent, and 
exponential. RSBASIC and Microsoft 
BASIC are essentially in a tie on this 
one. Performing real-number arith­
metic like this is a torture test for 
most 8-bit machines such as the 
TRS-80 because its Z80 processor 
does not have machine instructions to 
do it-it has to be done in software. 

The run-time figure for disk BASIC 
is misleading-disk BASIC has a 
double-precision floating-point 
number type, but its transcendental 
functions calculate only in single­
precision mode (arithmetic opera­
tions are performed in double preci­
sion). Thus, even though you have 
declared a variable to be double 
precision, as soon as you use a func­
tion such as TAN on it, you lose half 
the precision and might as well be 
using single-precision variables. 

Since all the transcendental func­
tions were performed in much faster 
single precision for the run under disk 
BASIC, it cannot be considered faster 
than RSBASIC or Microsoft BASIC 
in the sense of doing the same amount 
of work in less time. The time dif­
ference is significant, however, if you 
only need single precision. This is 
because RSBASIC does not offer 
anything equivalent to disk BASIC's 
single-precision type-you must use 
the slower type REAL whether you 
need the precision or not. 

Let me summarize run-time perfor­
mance for you based on the above 
benchmarks and other tests not 
shown here. 

If your application involves mostly 
floating-point math, you will prob­
ably find that neither of these com­
pilers will help much and you can do 
as well under disk BASIC. If you use 
single precision a lot, RSBASIC will 
probably be slower than disk BASIC 
because it has only the slower type 
REAL. 

If you do lots of integer arithmetic, 
the Microsoft compiler can provide 
near machine-language speed. 
RSBASIC seems to be faster than disk 
BASIC, especially for larger pro­
grams, but not as fast as Microsoft 
BASIC. The benchmarks used here 
show disk BASIC in a more favorable 
light than very large programs 
would . Disk BASIC becomes relative­
ly slower as programs get larger and 
the number of variables increases 
because (1) it searches. the entire pro­
gram to find line numbers that are 
targets of GOTOs and GOSUBs, and 
(2) it performs a sequential search of 
program variables until it finds the 
one you are referencing or updating . 
Since both compilers (RSBASIC and 



YOUR NEC 
COMPUTER 
GROWS WITH 
YOU. 

NE C's Astra·· - the expandable Regardless of your company's 
business computer. size, we have a reliable, innovative 

Be certa in that the business com­ business computer system to satisfy 
puter you buy to solve your problems your present as well as future needs. 
today won't add to your problems Solutions that don't burst at the 
tomorrow. seams as your company grows. 

With the NEC Astra Series, as your That's the NEC commitment, a com­
business grows, you can expand mitment which has helped make 
from a single user desktop version NEC one of the world's largest 
all the way up to a powerful 16-s tation computer companies. 
system. Yet the software which solves Start your growth process. 
your business problems, from finan ­ See a demo now. 
cial modeling to general account- To talk about where you're going, 
ing to word processing, remains and how NEC can help you get 
the same. 	 there, return the coupon to NEC 

Information Systems Inc., 5 Militia 
Drive, Lexington, MA 02173. 

Astra is a trademark of Nippon Electric Co.. Ltd . 

Circle 275 on Inquiry card. NEC 
NEC Information Systems, Inc. 

llliliiiiiiilil•• 	 BE1082------------,
I 

Name 	 I 
Title I 
Company 	 I 

II D I want to see a 
AddressI demo of the NEC Astra. I 

D I want more information 
I on the NEC Astra. Ci ty, State, Zip I 
I NEC Information Systems, Inc I 

5 Mll1t1a Drive, Lexington, MA 02173 Telephone 

L----------------------~ 

The Benchmark in World Class Computers 




Listing 5: RSBASIC version of floating-point benchmark. Disk BASIC and Microsoft 
BASIC versions are identical except for use of . DEFDBL instead of REAL in line 50 
and up-arrows instead of • • for exponentiation in line 90. 

0000 1. D l'i:EM ·-·- ----·-·-----·-··- ----·-··-·---·-·---·-·----·-·-·----·-··-·----·-..--­
0000 20 REM Flciatin!i.I Point Benchmark, RSE:ASI C 

0000 :11> l'i:EM ·-..- --·-·- ·---·-·------ ..· ·---..- ..----·-·----·-·-·---·-·-·----·-..·--­
0000 'to REM 

0000 50 REAL A--z 

0000 60 DIM A(100),8(1.00),C(1.00) 

0000 7 0 l''IUNT TIME~> 


0014 80 FOR I =1 TO 100 

0025 90 A<I> =I**3 + I**2 + I 

00~50 1.00 B<I> ~SQR(A(I)) 


0060 l. 1 0 C ( I > ="- ( COS (I> *TAN <I> >/EXP< I/ 2) 

00'7'7 l.20 NEXT I 

OOAO 1.30 PRINT TIME!~ 


OOAF 1.'tO END 


FINAL SUMMARY 
2'15 <OOF5) BYTES OF PROGRAM 

2726 ( OAA6> BYTl:'.S OF LOCAL DATA 
14 	SOURCE LINES 
14 	SOURCE STATI:.MENTS 

*** COMP:rL.ATHlN COMPLETE *** 

Microsoft) resolve GOTO and 
GOSUB targets and variable 
references at compile time, run-time 
performance should not get worse as 
the program gets larger-at least not 
due to these factors. 

For string handling, the Microsoft 
compiler is usually the fastest, but 
RSBASIC is typically faster than disk 
BASIC. 

RSBASIC usually compiles pro­
grams faster than the Microsoft com­
piler. This must be balanced against 
the fact that you can develop pro­
grams under the disk BASIC inter­
preter with no compilation required 
and then compile them once for speed 
when you are through with develop­
ment. Under RSBASIC, you must 
compile the program every time you 
have changed it and want to run it. 

Documentation 
The RSBASIC package comes in a 

large three-ring binder containing 
more than 400 pages of documenta­
tion. Some owners of RSBASIC have 
told me they found the manual in­
timidating. It is definitely not a 
tutorial. If your computer expertise is 
limited to disk BASIC on the TRS-80, 
you will have a significant learning 
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experience ahead of you. I would rate 
the general level of reading difficulty 
as comparable to the Level II BASIC 
Reference Manual, only RSBASIC's 
manual is four times as long! 

The manual contains eight 
chapters: 

1. 	Operating Compiler BASIC 
2. 	 RSBASIC Commands 
3. 	 BASIC Concepts 
4. 	Building Data Files 
5. Segmenting Programs 
6. 	BASIC Keywords 
7. 	 BEDIT Standalone Editor 
8. 	RSBASIC Programmer's Informa­

tion Section 

An appendix contains a list of error 
messages with expanded explana­
tions. It is followed by a summary 
table of all RSBASIC operators, 
special symbols, statements, com­
mands, and functions. This table is of 
questionable value as it does not tell 
you how to use anything. It only 
gives a brief statement of what things 
do and where to look in the main text 
for further information. A passable 
index concludes the manual. It has no 
comprehensive table of contents; 
each section of the manual (1-3 
chapters) has its own. 

I recommend reading chapters 1, 2, 
and 3 and scanning chapter 6 before 
starting to use the system. The other 
chapters can be put off until needed. 

Chapter 8, the "Programmer's In­
formation" section, is really a 
technical information chapter. It ex­
plains how to link assembly-language 
routines to RSBASIC programs, how 
the system uses memory, how 
RSBASIC stores variables internally, 
and the internal format of RSBASIC 
disk files. Software producers should 
be encouraged to include information 
like this in documentation, as it saves 
programmers many hair-pulling 
hours of poring over hexadecimal 
dumps of memory trying to figure it 
out by themselves. 

One disappointing gap in the 
technical information section is the 
lack of any documentation on how to 
link assembly-language routines with 
the powerful disk 1/0 methods pro­
vided by RSBASIC. 

Taken as a whole, the manual is 
well done and fairly well organized. 
What's missing is a gentle introduc­
tion to RSBASIC for the first-time 
compiler user. 

Conclusions 
The RSBASIC compiler is a profes­

sionally done package offering many 
features formerly unavailable to the 
TRS-80 BASIC programmer. Many, 
if not most, programs developed in 
RSBASIC will execute faster than 
equivalent disk BASIC programs . But 
if speed is the most important factor, 
I recommend the Microsoft BASIC 
compiler. The same advice holds in 
the matter of compatibility with disk 
BASIC; if you want to compile ex­
isting programs for speed, go with 
Microsoft's product. 

On the other hand, the RSBASIC 
development system is closer to a 
minicomputer BASIC in power. You 
can write BASIC code using named 
subprograms that allow parameter 
passing and local variables, use long 
variable names having six significant 
characters, and make use of a power­
ful disk-file system supporting ISAM 
keyed files. I suggest that you take a 
close look at Radio Shack's Compiler 
BASIC development system .• 
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Memory Expandable RAM 
• Expandable from 64 to 256K Bytes 
• Parity generate and check 
• Base address switch-selectable for any 

64K boundary 
• No wait states 
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Expandable Parallel Printer Port 
• Supports Centronix, Data Products or IDS interface 
• Switch selection of printer port 1/0 address 
• Selectable Interrupt level 
• Adjustable flat cable clamp (strain relief) 

Two Expandable 
Asynchronous Communication Ports 

• Single or Dual Channel, RS 232-C 
• DCE/DTE selectable 
• 3 wire interface support 
• Full modern support 
• Programmable Baud rates from 

SO to 19,200 

• Selectable Interrupt levels 
• Programmable character length, 

stop bits and parity 
• Single line configuration addressable 

as COMM 1 or COMM 2 
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I'm Nicholas van Horn the Third, but you 
can call me Old Nick. 

I've just made a pact with the Discount 
Software folks and we've come up with a 
plan that is positively diabolical : 

To get your business, we're going to sell 
you any of the software you need at the 
lowest prices in the industry. 

I 'm not just blowin' smoke-I 'll back up 
that claim with the exclusive Old Nick 's 
Price Protection Guarantee: 

''I'll match any advertised price on any 
item you want to buy from us. And if­
Heaven forbid-you find a lower price 
on what you bought within 30 days, just 
show me the ad and I'll refund the 
difference:· 

We won't leave you in limbo, either-if 
you 've got any questions about the soft­
ware after you get it, just call our Hot Line 
and get the answers you need from our 
fiendishly clever support staff. 

All in all, unless you've got money to burn, 
you 'll be a lot better off buying all your 
software from me. 

Because while I may be small and horny, 
I'll work my tail off to make sure that you 
get your software for less than ever before. 

Now doesn't that I ight your fire? 

GOT A QUESTION? 
CALL OUR HOT LINE: 213-837-5141. 

Tell 'em Old Nick made you do it. 
Circ le 137 on inquiry card. 



DIS~ WITH / MANUAL 
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ARTIFICIAL INTELLIGENCE· 
Med1cal(PAS·31 SB49/S40 
Dental (PAS·3) . SB49/S40 
ASYST DESIGN•/ FRONTIER 
Prof Time Accounting .$549/$40 
General Subroutine . . $269/$40 
Application Utilities . . S439/S40 

DIGITAL RESEARCH' 
CP/M 2 2 

NorthStar 
TRS-BO Model II 

(P+T) 
M1cropolis 

,,, CP/M·lntel MOS 
PL/1· BO . 
BT·BO . 
MAC . 
RMAC 
Sid . 
Z·S1d 
Tex 
DeSpool 
CB·BO 
CBasic-2 
Link-80 

FOX & GELLER 
"" Ouickscreen. 
.,,.. Ouickcode 
V" dutil 

MICRO· AP· 

$149/$25 

$159/$35 
.. $ 175/$25 

. $135 
.. $459/$35 
. $179/$30 

, .. $ B5/$15 
'' $179/$25 

$ 65/$15 
$ 90/$15 

.$ 90/$15 
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. $459/$35 
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. s265/sna 

. s 65/sna 
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Selector IV S295/s35 
Selector V $495/$50 

MICRO DATA BASE SYSTEMS' 
HOBS . . .... $269/$35 
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DRSorORSorRTL . $269/$10 
MOBS PKG $1999/$60 

MICRO PRO' 
WordSlar . s2B9/S60 
Customization Notes.. S449/Sna 
Mail-Merge . . . . s 99/$25 
WordStar / Mail·Merge s369/SB5 
DalaSlar . S249/S60 
Word Master. . S 119/$40 
SuperSorl I . . ... $199/$40 
Spell Siar .. $175/$40 
CalcSlar . S259/Sna 

MICROSOFT' 
Basic-BO 
Basic Compiler . 
Fortran-BO 
Cobol-BO 
M·Sorl . 
Macro-80 
Edit-BO . . . 
MuSimp/MuMath 
Mulisp-80 

. S29B 
S329 

. $349 
'. $5B9 
. $175 
$ 144 

. $ B4 

. $224 
. . $ 174 

Multi Plan ...... . . Call 
Manager Series . . . Call 
ORGANIC SOFTWARE · 
TextWriter Ill . $111 / $25 
DateBook II. . S269/ S25 
Milestone .. $269/$30 
OSBORNE· 
General Ledger.. _... s 59/$20 
Acct Rec/Accl Pay .... s 59/$20 
Payroll w/Cost . . .... S 59/S20 
All 3 . ... '. . "' .$129/$60 
All 3 + CBASIC·2 . s 199/$75 

V" Enhanced Osborne 
(Includes CBasic) 
PEACHTREE" 
General Ledger . 
Acct Receivable . 
Acct Payable .. 
Payroll. 
Inventory . 

. $269/$60 

. $399/$40 

. $399/$40 

. S399/S40 
. .$399/$40 

.$399/$40 
Surveyor . .... . 
Property Mgt . . 

. ... $399/$40 
.$799/$40 
.$799/$40 
. Add$129 
$2691525 

CPA Client Write-up . 
P8 Version ... 
MagiCalc 

•·"" ·· peach Pak· Series 4 
Other 

s1195/sna 
less 10% 

STAR COMPUTER SYSTEMS 
GIL. A/R. A/P. Pay. . . S 359 
All 4 . '." ... ' ... ' .. $ 1129 
Legal Time Billing. . s B49 
Property Mngml. . . $ 849 

STRUCTURED SYSTEMS• 
Business Packages. 
Call for Price 

SORCIM' 
SuperCalc. 
Trans 86 . 
Acl. 

SUPERSOFT' 

.. 5269/Sna 

.. $115 
. $ 157 

Ada. . . . . $270/sna 
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Fortranw/ Ratfor .... . $289/$35 
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Disk Edi I . s B9/$ 15 
Encode/Decode II .. $ 84/$ 1 5 
Optimizer . . $174/S15 
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"PASCAL" 

. $149/S25 
'. $149/$25 
. $249/$50 
$270/$25 

. $600/ $30 

. SB50/ S45 

Pascal/MT+ Pkg . $449/$30 
Compiler .. . .$315 
Sp Prog . . ... $175 
Pascal/Z . . . . . . ..... $349/$30 
Pascal/UCSD 4 0 . $670/S50 
Pascal/M . .$355/$20 
Tiny Pascal. . s 76/S15 
"DATA BASE" 
FMS·BO . . SB94/ $45 
dBASE 11. .$595/$50 
Condor II . . . . sB99/S50 
FMS-B1 . $445/Sna 

"WORD PROCESSING" 
WordSearch S 1 79/$50 
SpellGuard . . .. $229/$25 
VTS/ BO . . . s259/S65 
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··coMMUNICATIONS" 
.-Ascom . . .. $149/$15 
,,, BSTAM . ' .. $149/Sna 
"BSTMS . . $149/Sna 
.,. Crosstalk . . . $139/sna 
.,,, Move-it . . $ 89/Sna 

"OTHER GOODIES" 
Micro Plan . . $419/Sna 
Plan BO .. .s269/S30 
Target (Interchange) .. $ 125/$30 
Target IPlanner) . . .... $ 1 B9/S30 
Target (Task) . $299/$30 
Plannercalc . $ 50 
Tiny " C" . . . . ... $ B9/S 50 
Tiny "C" Compiler . $229/$50 
Nevada Cobol .s 179/$25 
MicroStal . . . S224/s25 
Vedit. ... . . $130/$15 
MiniModel . . $449/$50 
StalPak . .$449/$40 

Micro B+ . . .. s229/S20 
Raid . . . . . . $224/$35 
String/BO . . ......... $ B4/$20 
Siring/BO (source).. . $279/sna 
ISIS CP/M Utility . .. $199/$50 
Lynx ...... . .. ... $199/$20 
Supervyz . . S 95/Sna 
CP/M Power. . . $ 75/Sna 
Mathe Magic . . ..... $ 95/Sna 

.- CIS COBOL . . ... $765/sna 

.-ZIP . ..... . $129/$12 
Real Estate Analysis . . $ 1 16/Sna 

APPLE II® 
BRODERBUND 
G/L (with A/ Pl . 
Payroll . 

. .$444 
. $355 

INFO UNLIMITED' 
EasyWriter (Prof) . . . $ 155 
Oatadex ...... . 
EasyMailer (Prof) 
Other. 
MICROSOFT"' 

.... $129 
. $134/$75 
. less 15% 

Soflcard IZ·BO CP/M) . s29B 
Fortran . S 179 
Cobol ...... S499 
Tasc. . ........ S139 
Premium Package . . . $699 
MICROPRO• 
Wordstar. . . . . . . . S269/S60 
MailMerge . . . . ... • .. S 99/$25 
Wordstar/MailMerge . . $349/585 
SuperSorl I. . $ 159/$40 
Spells tar. ... .s 129/$40 
CalcStar.. . .. $ 175/$40 
DataStar ............. $265/$60 

PERSONAL SOFTWARE/ 
VISICORP• 
Visicalc 3.3 .......... s219 
Desktop/Plan II . .... .S219 
Vis iterm . . . . . . . . $ 90 
Visidex.. .$219 
Visiplol.. . ... s 1 BO 
Visitrend/Visiplot . . .. s 259 
Visifile . . .. $219 

.,,.. Visischedule. .$259 
PEACHTREE' 
GIL. A/R, A/P. Pay or 
Inventory (each) . ..... $224/$40 

.,,, Peach Pack. . .... $795 

.- SYSTEMS PLUS 
Accounting Plus II, 
G/L. AR . AP. or 

/~veeen~~rG}C~~~~·n·) . . $385/Sna 

"OTHER GOODIES" 
Micro Courier . . . . . S 219 
Super-Text II ......... $127 
Data Factory . . ... S 134 
DB Master ..... . .. S1B4 
Versaform VS1 . $350 
VH1 . . $445 

16·BIT SOFTWARE 
WORD PROCESSING 
IBM PC 
Wordstar .. 
Mailmerge . 
Easywriter 
Easyspeller . . . . 
Select/Superspell . 
Write On . 
Spellguard 

(also available for 
B" BOB6 systems) . 
SP Law 
(for Spellguard) . 

Textwriter 111 . 
Spellbinder . 
Final Word . . 

.. S2B9 
. $109 
$314 

... S159 
.$535 
. $116 

. $229 

. $ 115 
. . $1B9 

. '. $349 
$270 

LANGUAGE UTILITIES 

IBM PC 
Crosstalk . 
BSTAM. 
BSTMS .. 

... $174 
. $149 
. $149 

8" 16-BIT SYSTEMS 
Pascal MT+ /B6. SSP .. $429 
CBasicB6 . . S294 
Pascal M/B6. . . $445 
AclB6 . . . . . $157 
TransB6 . ... .. . .$115 
XLTB6 . . S135 

16·BIT 8" AND DISPLAYWRITER 
CP/M B6 ........... $294 
MP/M B6 . . $5B5 

OTHERS 

IBM PC 
SuperCalc . $269 
VisiCalc . s 219 
Easyfiler. ... . .. S359 
Mathemagic. . .. $ 89 
CP/M Power . . S 65 
Condor 21 . . . . $265/$35 
Condor 22. . $535/$35 
Condor 23 SB95/S35 
Condor 200 .......... $175/sna 
Condor 20R . . S265/sna 
Slalpak . . S449/s40 
Optimizer . . S 17 4/Sna 
Desktop Plan II .. . $219 
Desktop Plan Ill . . S259 
Visidex. . $219 
Visitrend ............. S259 
TCS GIL. A/R. A/P. 

Pay. Inventory 
{reQuires 128K 
RAM) each . . s 129 

Entire Package . .. .... S450 
Many others available for use 
with the "Baby Blue Board·'" 
8" 16·BIT SOFTWARE 
SuperCalc . . . $269 
CP/M Power . . .... S 65 

ORDERS ONLY-CALL TOLL FREE-VISA-MASTERCHARGE 

1·800·854-2003 ext. 823 • Calif. 1-80~522-1500 ext. 823 THE DISCOUNT SOFTWARE GROUP 
Outside Continental U .S. -add $10 plus Air Parcel Post• Add $3.50 6520 Selma Ave.. Suite309 • Los Angeles. CA 90028 
postage and handling per each ilem • California residents add 6% • (213) 837-5141 • ln 't TELEX 499-0446 DISCSOFT LSA[ill~~illiillOO~TI
sales tax • Allow 2 weeks on checks. C.0.D. $3.00 exIra • Prices • USA TELEX 194-634 (Alln: 499-0446) 
subject to change wilhoul notice • All items subject to availability • TWX 910-321-3597 (Attn: 499-0446) 

• ®-Mfr. trademark-Blue Label $3.00 additional per ilem. SOFTWARE Circle 137 on inquiry card. 
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User's Column 


A BASIC and Pascal 

Benchmark, Elegance, 


Apologies, and FORTH 

A microcomputer user assesses the speed and convenience 

of some languages available now. 

I can practically guarantee some 
angry letters as a result of this col­
umn. Today's question is, Are all 
BASIC programmers brain damaged, 
or only some of them? It's a topic of 
more importance than you think, so 
I'll sneak up on it. 

A Benchmark, More or Less 
I'm involved in a couple of com­

puter networks, and one of them has 
an excellent ongoing discussion of the 
future of small computers. The other 
night one of my network correspon­
dents mentioned a benchmark he'd 
used, and the more I thought about it, 
the better I liked it. 

Designing benchmarks is a black 
art, and one I decline to get into too 
deeply; but it seems reasonable to 
have standard ways to compare pro­
gram speeds. The danger, of course, 
is in losing your sense of proportion 
so that a few seconds in speed dif­
ference is promoted into an absolute 
judgment that one program or lan­
guage is ''better" than another. Ob­
viously, speed is only one of many 
criteria for determining software 
worth, particularly when it comes to 
languages . 

Jerry Pournelle 

cl o BYTE Publications 


POB 372 
Hancock, NH 03449 

Anyway, what my colleague on the 
net wanted was a program with a 
minimum of input/output (110). It 
should spend most of its time in com­
putations, not peripherals. The 
benchmark he advocated created two 
10 by 10 matrices and multiplied 
them. I thought about that awhile 
and modified it; what I ended with 

Speed Is only one of 
many criteria for 

determining software 
worth, particularly 
when It comes to 

languages. 

was a bit more general in that the size 
of the matrices isn't fixed, and while I 
was at it I put in a checksum to be 
sure the machine got the right 
answer. Listing 1 (see page 256) gives 
the program in BASIC; listing 2 (see 
page 258) gives it in Pascal. 

After I generated the benchmark 
program, I ran it for a number of dif­
ferent languages. The results are 

given in table 1; the programs were 
all run on the Compupro 8085/8088 
dual-processor S-100 system with a 
6-MHz 8085 and an 8-MHz 8088. The 
times shown in the table are those re­
quired to run the program after it is 
loaded. 

The code sizes shown are in kilo­
bytes as reported by the CP /M STAT 
utility . If two numbers are shown in 
the code-size column, one represents 
a required run-time package (another 
program that must be present for the 
compiled program to run). 

Unless the table states otherwise, 
the default precision of the language 
was used. In Pascal/MT+ this 
yielded 4.65E+05, as compared to 
the "true" value of 465880 as given 
by the various BASICs, and 
4.6588000000000E5 as given by 
Pascal-M . CBASIC and CB/80 
(Digital Research's BASIC compiler) 
are more comparable to BASCOM 
(Microsoft's BASIC compiler) double 
precision than single precision . 

"No ints" means that the matrix 
indexes are not declared as integers 
and thus default to real number 
values. As the results show, this 
greatly increases run time. 

Text continued on page 262 
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MegaW~rs, a real· 

tjme space attle 

between the forces of the Colonists 

and the Kryon Empire. Join an inter· 

·galactic shootout with up to eight star· 


/ 	ship commanders transmitting orders 
fr mthe keyboard cockpits of their 
craft anywhere in the U.S.A. 

Attacking, 

municating. hat's MegaWJlrS. Easy 

to learn but difficult to master. That's 

why CompuServe will give one free 

hour to every MegaWars player enter­

ing agame before December 31, 1982. 


. ~e 
800-848-8990. 

You'll receive the illusJrateiJ guide to 
CompuServe, America's most compre· 
hensive Videotex service, plus the 
MegaWar~ Commanders Briefing. 

O.mpuServe 
5000 Arl ington Centr e Blvd. 
Columbus. Ohio 43 220 

800-848-8990 
Circle 83 on Inquiry card:' 



Circle 409 on Inquiry card. 

SUPE~BRAIN D 

lntertec Data Systems' new 
SuperBrain 11 has all the 
features of the former 
SuperBrain, plus: 
•Impressive Graphics capability 
·Below-the-line descenders and 

reverse video 
•Faster, enhanced disk operating 
system 

•Battery operated real-t ime clock 
•Microsoft Basic at no extra 
charge 

• SUPERBRAIN II Jr .... $1,895 
350K Disk-64K RAM 

• SUPERBRAIN II OD... $2,275 
700K Disk-64K RAM 

• SUPERBRAIN II SD . .. $2,655 
1.5 MB Disk-64K RAM 
10 MB HARD DISK ... $2,995 

(Includes Interface Cable) 

List Cost 
• STARGRAPH ..$3,890 $Call 

Includes 350K Disk-64K RAM. 
Emulates Tektroni x '"' 4010 

Graphics Terminal , 
Supports SAS-Graph and all 
Tektroni x Plot 10 Software 

All Micro Pro™ Software 
50% Off List 

List Cost 
WordStar ... . . $ 495 $ 257 
MailMerge .. . . $ 150 $ 78 
CalcStar . . ... $ 295 $ 153 

Call for Similar Discounts on 
Other Micro Lines & Printers 

90 Day Money Back Guarantee" 
120 Day Extended Warranty*" 

Ordering Information : Money Or­
ders, Cashier· Checks or Bank 
Wires Welcome. Personal or Com­
pany Checks, allow 1 5 days to 
clear . Surface Freight Standard 
F.0 .B. Origin. Include your tele­
phone number. No COD's, please. 
Prices are subject to change 
without notice. Order desk hours 
are 9 to 5 CST. 

CALL OR WRITE 
(214) 931-9069 

~TSTAR M1cRo 
16990 Dallas Parkway• Suite 151 

Dallas, Texas 75248 

SuP.,r8•1tlt' 11 a A.,g1urntl Tr~dem;rrk 
ol ln1"1rcOt111Svuirm1. 

Tt1<1ron1•. 11 :i A,91,llind Tr;rdemttk 
ol Trluu1n1• , 

• Reh1ro1u;irr Ptoraicd. 
••E1tl.,nd,dW•rrlnl\'<1tlued 

bVWeuSt ih, 
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Listing 1: A Microsoft MBASIC program to multiply matrices. 

MATl.ASC 

10 REr-1 A PROGRAM 'ID 00 MA'lRICrs 
20 DEFINT I - N 
25 M = 20 : N = 20 
30 INPUT "Number of rows ";M 
40 INPUT "Nuniber of colllllU1s "; N 
50 SUM= 0 
55 INPUT "ENTER NJY CHARACTER 'ID START" ;JIVE$ 
60 OOSUD 150 'DIMENSION 
65 PRINT "DIMENSIONED" 
70 OOSUB 200 ' FILL A 
75 PRINT "A FILLED" 
80 OOSUB 280 ' FILL B 
85 PRINT "B FILLED" 
90 OOSUB 360 ' FILL C 
95 PRINT "C FILLED" 
100 OOSUB 440 I r.IULTIPLY 
105 PRIN'l' "MULTIPLIED" 
110 00SUB 540 ' SUM IT UP 
120 PRINT "SUM = II ;SUN 
130 PRINT QJRS (7) 
140 OO'ID 9999 
150 REM DIMENSION 
160 DIM A CM, N) 

170 DIM B CN,M) 
180 DIM CCM,M) 
190 RE'J.URN 
200 Rflil FILL A 
210 FOR I = 1 'IO M 
220 FOR J = 1 'ID N 
230 ACI,J) = I+ J 
240 NEXT 
250 NEXT 
260 RETURN 
270 Rflil ************* 
280 RE'.N FILL B 
290 FOR I = 1 'ID M 
300 FOR J = 1 'ID N 
310 BCI,J) = INTCCI+J)/J) 
320 NEXT 
330 NEXT 
340 RETURN 
350 RE?il ********** 
360 RE'.N FILL C 
370 FOR I = 1 'ID M 
380 FOR J = 1 'ID N 
390 CCI,J) = 0 
400 NEXT 
410 NEX'l' 
420 RE'IURN 
430 REM ************** 
440 REM ************ MULTIPLY 
450 FOR I = 1 'ID Pl 
460 FOR J = 1 'ID N 
470 FOR K = l 'IO tl 
480 CCI,J) = CCI,J) + ACI,K)*BCK,J) 
490 NEXT 
500 NEXT 
510 NEXT 
520 Rm.URN 
530 REM ************** 
540 REM *************** SUMMIT 
550 FOR I = 1 'ID N 
560 FOR J :.: 1 'ID N Listing 1 continued on page 258 



_________ 

For top quality performance from 
your computer, use the flexible discs 
known for memory excellence. Now, buy 
a specially marked box of 10 Memorex® 
5X'' mini flexible discs and we'll send you 
an additional mini disc FREE. 

Features like our uniquely sealed 
jacket and rotective hub ring make our 
discs last longer. And a soft inner liner 
clean t e t -smooth dis__c fa e 
while in use. It all adds up to better per­

_tormancaancire.liability. 
Our proprietary high density media memory and get a big bonus in computer 

formuJationandJDa}'e-er_ror-fr:ee-cecti- per:tor:.rnaoce.-A-llca.JIAREV 
fication guarantee reliable performance IVI l:.IVIV A 

A Burroughs Company 
in all si r:i g~e-o~ouble--Gensit-y-appliGa,~--- ­

Dealer inquirie=s =ite~_ _ _i nv=d. 

tions. So for business, word processing, 
or personal computer applications, 
Memorex mini discs are sure to do the 
job. And we back them with a full year 
warranty to prove it. 

So see your local Memorex distribu­
tor or dealer or call (800) 538-8200 
(In California (408) 987-1893) . ._;;t=oda . B==~=u.,_____ 
a box of 10 flexible 5X" mini discs. Then 
sen th o on in the box t M m r 
for your free mini disc. It's that simple. 

J t's..a_great_wayiolmprn~~~----

ircle 237 on inquiry card. 

C• 1982 M morex Corpera tion 

Memorex a registered trademark of Memorex Corporation. 

Offer end ecember 31. 1982. Offer good only in U.S.A. 




Circle 133 on Inquiry card. 

! ! I!FANTASTIC PRICES! 111 
FROM DIGITAL DIMENSIONS 

OKIDATA 
ML-80..... ... . . .. . .. . .... . . .... $339 .95 
ML-B2A .......... . . .... . . ... . . . $435 .95 

*ML-B3A. . . . . . . . . . . . . ... .. $709.95 
*ML-B4(porallel} . . . . . . . .. . $1 ,034 .95 
*ML-B4(serial) ... ." . . .... . .. ..... $1, 149. 95 
OKI GRAF ROMS for B2A or B3A .. . .. $69. 95 
OKIGRAF DISK,(Apple only) ....... $59.95 

lnterfoce boords and cobles available. 
*Includes Troctor Feed 

OLIVETTI DY211 . . . . . . . $1 ,049.00 
20CPS, Bidirectionol , 10, 12, 15 Pitch & 
proportionol spacing , wide carriage. 

SCM-TP I. . . .. ... . .. $649.95 
120 word / min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interface 

DAISYWRITER 2000 ... . .. . . . $1 ,015 
Bidirectional 16.5cps, 4Bk buffer, 
Centronics. 488 , RS232, & C. Loop 

IDS 
PRISM BO .. ... . .. ..... ....... $979 
Includes sprin t mode, dot plot and cut 
sheet guide 
PRISM 132 .. ............... $1 ,649 
Includes all of ' •e and 4-color graphics 

C.ITOH 
Prow r iter (Parallel) . . . $479 
Prow r iter (Ser ial) . . . . . .. $619 
Prowriter 2 (Parallel ). . .. $709 
Prowriter 2 (Ser ial ) . . . . . . ... $759 
Starwriter Fl 0 . . . . . . . . . . . . . . . . . . $1 ,449 
Pr intmaster F-10 . . ....... .$1 .699 

FRANKLIN ACE 1000 . . . . . . $1 ,849 
Includes 64k memory, 5'1•" disk. 1/ 0 ports 
and 12" monitor. 

"E·Z" COLOR board ... . ......... $230.00 
For the Apple II or Apple II Plus. 
16-Color, 258 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 

E-Z COLOR board for S100 Systems 
........................Call for price. 

MicroVox text-to-speech synthesizer 
No software needed, just send ASCII 
text serial and parallel interface 
included . ..... . ...... .. . . ........ $280 

TERMINALS & MONITORS 
TELEVIDIO 950 . . . . . . . . . $995 
TELEVIDIO 925-C. . . . . . . . . . . . . . . . $799 
TELEVIDIO 910 / 910 Plus . ... . . . ... . . . $599 
AMDEK 13" COLOR -1.... . ... $335 
NEC 12" GREEN ... ... . .. . .. . .. . ... . $159 

Most major software also avail. at low 
prices. We can usually beat any legit imate 
quote on Hardware. Call for prices. 

DIGIT AL DIMENSIONS 

190 Chapel Road 


Manchester, CT 06040 

1-806-243-5222 

Orders Only 


Orders & Into Call 

203-649-3611 


MC/ VISA welcome, Allow 2-3 weeks for 
checks. COD ok. All prices include UPS 
ground freight in U.S. All orders shipped 
w / in 24 hrs. CT residents add 7 1

/ 2 % sales 
tax. CPM is T .M. of Digital Research, Prices 
subject to change without notice. 

Listing 1 continued: 

570 SUM= SUM+ C(l,J} 
580 NEXT 
590 NEXT 
600 Rrn.JRN 
610 REM ************************8 
9999 END 

Listing 2:. A Pascal program to multiply matrices. 

B:MA'IRIX20 .PAS 

PROGIWI matrix (input, output); 

CDNST 
maxsize = 45; 
m = 20; 
n = 20; 

VAA 

i,j,k,l : integer; 

A 
B 
c 

AA.RAY 
AA.RAY 
AA.RAY 

(1 
(1 
(1 

m, 
n, 
m, 

l 
l 
l 

nl 
ml 
ml 

OF real; 
OF real; 
OF real; 

SurtTll : real; 

GUP, BELL : CHAR; 

PROCEOORE FILLA; 

VAA 
i, j integer; 

BEGIN 
FOR i := l to m DO 

For j := l to n DO 
A[i,jl := i + j; 

END; 

PROCEOORE FILIB; 

VAA 
i, j •. integer; 

BEGIN 
FOR i := l to n DO 

For j := l to m DO 

B[i,jJ := trunc((i+j)/jl; 
END; 

Procedure FILLC; 

VAA 
i, j integer; Listing 2 continued on page 260 



INFOWORLD 
WES ABOUT 

PERFECTWRITER! 
Read for yourself 
what lnfoWorld 
said about this 
incredible word 
processor! 

'' Perfect Writer would be my 
choice for a word processor in 
my home.,, 

'' Perfect Writer lives up to its 
name. This product appears to be 
a very solid piece of software. 
Text handling is convenient and 
versatile and you are given 
an unusually complete set 
of commands.,, 

' ' 'User friendly' is a trite, but true 
description of Perfect Writer.' ' 

'' Personally, I found the full­
screen text to be comfortable and 
in most respects superior.'' 

''The documentation is 

superb ... ' ' 

'' I believe Perfect Writer will 
serve individual writers very well 
indeed.,, 

''I can recommend the pro­All quotes ore from lnfoWorld's Perfect Writer 

software review, by John Ford, June 14, 1982. gram as a model of clarity.,, 


AND WE'VE GOT IT 

FOR JUST $249. · 


No wonder our phones are ringing 
off the hook! After lnfoWorld went wild 
about Perfect Writer, it's become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
simply the best word processor you can 
buy at any price and 800-SOFTWA RE 
is selling it for just $249. That's $140 

T 0 ORDER CALL TOLL-FREE: 

800-227-4587 

off the manufacturer's suggested retail 
pr ice of $389! 

What 's more, we are the Perfect 
Writer experts-the first dealer to stock 
Perfect Writer in the entire United 
States! 

What does this mean to you? 
Product knowledge and support exper­

tise you simply won't find any place 
else. Plus the giant inventory, fast deliv­
ery and commitment to first class service 
you've come to expect from 
800-SOFTWARE. 

But let us prove how good we are. 
Just pick up the phone and ca\\ us tol\­
free. We're waiting for your call. 

CHECK THESE OTHER 
GREAT PRICES: 

In California, call: 800-622-0678 
CA residents odd sales tax. Wordstar™ $249 
Or write: (800-SOFTWARE)BOO-SOFTWARE, INC. dBase II™ $495 
185 Berry Street, Suite 6820 
Son Francisco, CA 94107 SuperCalc™ $199D Purchase orders accepted. 
D Prompt UPS 3 day Blue Label service. AMERICAN 
[J Coll for shipping charges. EXP.RESS Copyright 1982 by CW Cornrnunlc11· 


llon11tnc .. Reprinted lrom lnloWorld. PW IO
Z• 
Circle 2 on inquiry card. 
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CPJM® Users: 

Access IBM 


with ReformaTTer™ 


ReformaTTer conversion software lets 
you read and write IBM 3740 disk· 
eDtes*onyourCP/Mor MP/Msystem. 

ReformaTTer is ideal for CP/M users 
who want 
• 	 Access to large system data bases 
• 	 Distributed data processing 
• 	 Offline program development 
• 	 Database conversion 

With ReformaTTer, you have the 
ability to 
• 	 Bidirectionally tranfer complete 


files between CP/M and IBM 

• 	 Automatically handle ASCII/ 


EBCDIC code conversion 

• 	 Display and alter IBM 3740 direc· 

tory and data 

Enjoy the same advantages of main· 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 

Other versions of ReformaTTer con· 
version software include 

CP/M ++DEC (RT 11) 

TRSDOS Mod. II - C P/M 


TRSDOS Mod. II ++ DEC (RT 11) 

Order ReformaTTer today for only 

$249. 
*IBM 3740 basic data exchange format. Refor­
maTTerrequires one 8" floppy drive. 

467 Hamilton Av., Suite 2, Palo Alto, CA 94301 

CP/M is a reg. trademark of Digital Research 

·-------------------------.
I Please send complete information on the follow-I 
I ing versions of ReformaTTer I 
I I 
10 Please send ReformaTTer CP/M .. IBM. My I 

: check for S249 (plus $5 shipping. Cal. 

1 Res. add 6 1'2% sales tax). D Charge to my 
CJ VISA 0 MasterCard. 

# ___exp. date _ 

Signature --------- ­

Name 

Company 

Street ------------ ­

City 

State ______Zip ----- ­

Mail to MicroTech Exports, Inc. 

467 Hamilton Ave., Palo Alto, CA 94301 
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Listing 2 continued: 

BEGrn 
FOR i := l to m 00 

FOR j := l to m 00 
Cli,jl := O; 

END; 

PROCEOORE rratmult 

i3: r-'J\'IRIX20. PAS 

VAA 
i, j, k integer; 

BEGIN 
FOR i := l to m 00 

FOR j := 1 to n 00 
FOR k := l to m 00 

C[i, jl := C!i, jl + /, [ i, k] *B [k, j] 
END; 

PROCEOORE summit; 

VAA 
i, j : integer; 

BEGIN 
FOR i := l to m 00 

FOR j : = l to m 00 
SUlml : = Suntn + C [ i, j l 

END; 

BEGIN {MAIN} 

SUMM := O; 

Write ('input any darned number to start it. 'l; 

Readln(gupl; 

FILLA; 

WRITELN(' A filled. 'l; 

FILIB; 

Writeln(' B filled. 'l; 

FILLC; 

Writeln(' C filled. 'l; 

MA™ULT; 

Writeln( 'Nultiplied.' l; 

SUn-IIT; 

Writeln ( 'SlllliTl is I ,Sl.lll1Tl 8 ) i 

BELL := am<7> i 

WRITELN(BELL);


END. 



We are overstocked 1 
Our warehouse runneth over with Tandon 

Drives. 
Help1 
Help us clear the decks and help yourself 

to significant savings on these exce llent 
products. 

We've always been high on Tandon. (Even 
when we're not up to our knees in 'em.) They 
offer an unsurpassed storage capacity, a ve1y 
advanced dual-head design , increased 
throughput - and proven reliabi lity. 

So at these prices, you should definitely 
buy a drive. Buy two . Maybe someone you 
know is havin g a b irthday soon. Buy one for 
them 

Call immediately. At these pri ces, they 
won 't last very long. 

Hope fully. 

Tandon's TM1 00 series of 5-inch mini-floppy 
disk drives all feature Tandon's patented 
read/wri te head desig n. 

Available in fo ur models: 

TM100·1 A single-sided. 40 track , 5.25-inch 
floppy-disk drive with a storage capaci ty of 
250K bytes unformatted and a track-to-track 
access time of 5-mill iseconds . . . . 195.00 

TM100·2 double-s ided , 40 track p'e'r side. 
5.25-in"Ch floppy-disk drive with a storage 
capacity of 500K bytes unforma.tted and a 
track-to-track access time of 5-mil liseconcJs 

. . . . . . . . . . . ... 275.00 

TM100·3 A single-sided. 80 track. 5.25-inch 
floppy-disk drive with a storage capacity of 
500K bytes un formatted and a track-to- track 
access t ime of 3-mi lliseconds . .. . 250.00 

TM100·4 A double-sided, 80 track per side. 
5.25- inch floppy disk drive wi1 a storage 

capacity of 1000K bytes unformatted and a 
track-to-track access time of 3-milliseconds 

. . . . . . . . . . . . . . . . . . . . .369.00 

Tandon's TM848 " Thinline" series of 8-inch 
floppy-disk drives all feature Tandon 's 
patented read/write head design. The unique 
"Thinline" design allows two drives to be in· 
stalled in the same space as a single conven· 
tio al .drive. 

1Available in two models: 

TM848·1 A single-sided , 77 track floppy-disk 
drive with a storage capacity of 600K bytes 
single density and 1.2 megabytes capacity 
double density (IBM format) , and a 3-mi ll i­
second track-to-track access time .. 379.00 

TM848·2 A double-sided, 77 t rack per side 
floppy-disk drive with a storage capacity of 
1.2 megabytes single density and 2.4 
megabyte capacity double density (IBM for· 
mat), and it has a 3-millisecond track-to-track 
access time . . . . ........ . .. . . . . . . 490.00 

MODEL Ill DISK DRIVE KITS * * * * * 
Controller Kit includes all boards assembled 
and tested , internal controller, mounting 
brackets, switching power supply, and iri · 
stallation instructions. Handles 4 drives .. . 
. . . . . . . . . . .... . . . . 360.00 

Kit #1: Controller Kit and 2 TM100-3 single· 
sided, 80 track drives . . . . .. . .... 875.00 

Kit #2: Controller Kit and 2 TM100-4 double­
sided, 80 track drives... ..... . . . 1060.00 

Kit #3: Controller Kit and 2 TM100-1 single­
sided , 40 track drives... . .... . . .720.00 

Kit #4: Controller Kit and 2 TM100-2 double· 
sided , 40 track d rives ... , . . .......850.00 

We built a reputation on our prices 
and your satisfaction. 
We guarantee everything lor 30 days No returns al ter 30 days 
Delechve salt are ceplaced lree , all other soltware returns sub· 
Ject to a 15% restocking lee and must be accompanied by 
AMA slip. o returns on game software unless detective 

We accept VISA and MasterCard on all orders - no extra 
charge. COD orders. up to $300 . 

Shipping Charges $3 tor all prepaid orders. actual ship 
ping charges lor non·prepaids: $3 lor COD orders under 25 
lbs ($6 tor over) plus a $4 surcharge , add 15% lor foreign, 
FPO and APO orders Carilornia ns add 6% sales tax . L A 
County add 5i;, °(o 

Prices quoted are for stpck on hand and subject to change 
without notice. 

To order or for information call 

(213)706·0333 

Modem order line: (213>883-8976 

31245 LA BAVA DRIVE, 
WESTLAKE VILLAGE, CA 91362 

Circle 12 on inquiry card. 



$2695loMBYTE Subsystem tor ZBO/CP/M 
Based computers 

Completely assembled and tested Suggested rel 


8" FLOPPY DISK DRIVES $ 

QumeTrok 842 SPECIAL Duol·sided 475,QQ qty 1 
Tandon TM 848·1 Single-sided, Thinline 425.00 qty 1 


TM 848·2 Dual-sided, Thinline 545.00 q ty 1 

Shugart 801R Single·sided 395.00 q ty 1 


851R Duol·sided 525.00 qty 1 

Mitsubishi M2894·63 Ouol·sided. extremely 


reliable (11.000 MlBf) 475.00 qty 1 

Remex 2000 Single·sided 475.00 qty 1 10 & 20 MEGABYTE (FORMATTED)


4000 Dual·sided 575.00 q ty 1 
51/4" WINCHESTER SUBSYSTEMS 

5 1/4" FLOPPY DISK DRIVES 
For Z-80 based micros which utilize the CP/M operoling syslem . 

For the IBM Personal! 

Tandon TM 100·1 Single-sided. 48TPI 245.00 qty 1 CCS APPLE [with CP/M] ZENITH/HEATH NORTHSTAR 

For IBM/Nor1hsfor/Cromemco GODBOUT XEROX 820 ANY Z-80 S-100 SYSTEM
Tandon TM 100·2 Duol ·sided. 48TPI 325.00 q ty 1 

For Zenith /Heath SPECIAL! ALSPA TRS-80 MOD II 

Tandon TM 100·4 Dual-sided. 96 TPI 395.00 qty 1 
 OSBORNE
QumeTrok 542 Dual-sided. 48TPI 310.00 qty 1 

Remex PICO Drives RFD 480 Dual-sided. slimline. 48TPI 375.00 q ty 1 


RFD 960 Dual-sided. slim line. 96TPI 475.00 qty 1 
 A ll unils are delivered completely assembled and tested. wi th drive. controller. 
case, power supply, cabling, Z-80 interface and al\ requ1sile sotfwore. A lew features: 

THE z.80 INTERFACE: 

Tandon TM 602 .. Supporls vectored inlerrupls 

Tandon TM 603 .. Plugs directly inlo the Z-80 socket on the hos I CPU (requires no special buss) 


.. AUows for OMA operation (if you already hove a OMA system) 
RIBBONS DISKETTES .. Supports MP/M. OASIS and other operating systems (with addi­

tional software) QUME o u1cklood mul!i sll1ke 2.75 ea 5'(, " : MAXELL M 0 1-0DM 961Pl SSDD 4.93 e a 

DIABLO mulli s11ike 3.75 e a MAXELL MD2·DDM 96TPI DSDD 5.61 ea 
 OUR SOFTWARE: 
NEC mullisliike 3.95 ea Scotch 7 '1 5 ·0 A8TPI DSDD 3.86 eo .. Written in Z-80 assembly languageRICOH RP 1600 mullistrilo:e S.95 ea DYSAN 204f1D 96TPI SSDD 4.95 ea 

EPSON MX-801 M X·70 9.00 ea DYSAN 204f 2D Q6 TPI DSDD S.61 ea 
 .. Aulomalically configures virtuall y any existing ve1sion 

JDS 450/460/500 7.50 ea 8": Scotch 741·0 SSDD 3.05 ea 2 x CP/M to the hard disk subsystem 

WANG m ulttstrike 3.95 ea MAXELL FD 1-128 SSOD S.09 ea • Includes SOURCE CODE 

All ribbons in stock lor lmmedio!e shipmen t All d 1ske t1 es 1n stock !or 1mmeoiale shipment .. Requires less than 2k of overhead memory 

P11ces Quoled for m inimum quantity of 12. Pr ices quo1ed lo r minimum quantity of 100. .. Enables the user lo read or write a 64k file in less than 

FULL LINE OF RIBBONS AND DISKETTES IN STOCK! CALL FOR COMPLETE LISTING. four seconds 


FULL SIX·MONlH WARRANlY! 
QUANTITY DISCOUNTS AVAILABLE - DEALER INQUIRIES INVITED! 

Detoer inqui ries ore more than welcome 
4444 SCUITS Vf\Lll'I Dri SCOTTS VAL, [ '/ CA 9506614081 438 5454 	 CPIM ono M?IM ore 1eQ111erea Troaemoiks ot D1g1ro1 Rernorcn: OASIS tS a 


proor.e:o1v orOd1.. c T oT f'nose One Svstems. Inc . Z-60 rs o lroaemork 01 Zilog 
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51/4" WINCHESTER DRIVES 
6.4 Mb 1095.00 q ty 1 
9.6 Mb 1195.00 qty 1 

MBASIC 
MBASIC 

(no ints) 
CBASIC 
CBASIC 

(no ints) 
CBASIC86 
CB/80 
CB/80 

(no ints) 
Pascal/MT+ 
Pascal-M 

BASCOM 
(new BRUN library) 

BASCOM 
(no ints) 

BASCOM 
(old library) 

BASCOM 
(double precision) 

Table 1: Results of running the matrix multiplication benchmark program in several 
BAS/Cs and two Pascals. The BASIC program appears in listing 1, and the Pascal 
program in listing 2. 

MBASIC, CBASIC, and CB/80 
allow you to input the dimensions of 
the matrices during the running of the 
program. BASCOM and the Pascals 
must be recompiled each time you 
change the dimensions . 

BASCOM was used with two dif­
ferent libraries of relocatable object­
code modules, and timings are given 
for programs compiled with each 
library. 

(CB/80's inventor, Gordon Eubanks 
of Digital Research, says that this 
benchmark is probably the worst­
case test for CB/80, and he is sur­
prised that CB/80 fared so well, since 
the language's strong points are string 
handling and input/output.) 

There were some surprises . I'd 
always thought BASCOM was con­
siderably faster than CB/80. Indeed, 
the first time I ran these tests, I got 
spurious results that showed just that, 
and my error is instructive . 

My test programs for MBASIC 
(Microsoft's interpretive BASIC), 
BASCOM, and CB/80 are as nearly 

10x10 

10.4 

14.7 
13.6 

24.2 
13.8 
3.0 

10.4 

8.6 

Time 
Matrix Size 

15x15 


33 


45 

42 


1 :17 
43 

8.8 

31.2 

25.8 

20x20 

1:14 

1 :42.4 
1:36 

3:06.6 
1:39 

19.5 

1:10 
16.8 
58.1 

22.0 

38.8 

21 .5 

36.4 

Code Size 
(kilobytes) 

24 + 2 

17+1 

17+1 
18+ 2 
8 

8 
18 
16+ 1 

16+ 2 

16 

16+ 2 
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Victor's Desktop Business Computer System. 

Businesses today face a basic 
dilemma when it comes to 
selecting a computer. 

So-called " personal" computers 
have limited power and capacity. 
They 're just too small to be use­
ful to most businesses. 

And the larger mini computers 
are more expensive. 

Victor has a solution to that 
dilemma. 

The Victor 9000 Business Com­
puter is priced under $5,000. 
Like a "personal." 

Yet the Victor 9000 has a 
capacity that rivals the expen­
sive min is. 

A close look at the chart shows 
you just how the Victor 9000 
compares. 

The Victor gives you the kind of 
memory and storage capacity 
business applications demand. 
Much more than the IBM Per­

sonal Computer, the Apple Ill or 
their competitors. 
For more information, 
call Victor at (800) VIC-9000. 

Victor 
9000MAKE& MODEL 

I Processor Type 
Word Length 

Memory Size (Internal) 

Storage Capacity on 


2 Floppies 

I CRT Display 

Standard Format 


AHernate Format 

Graphics Resolution 
Communications 

Built·in Serial Ports 
at no extra cost 
Built-in Parallel Ports 
at.no extra cost 


Human Factors 

Keys on Keyboards 

I Detached Keyboard mechanism 
Tilting Display mechanism 
Swivelling Display 

Desk Area Required 
(Approx. Square In. 
with2 floppy disks) I

Operating System 

Supplied Standard 


NOTE: Chart based on manufacturer's information available as of April 4, 1982 
"CP/M is a registered trademark of Digital Research. Inc. 

8088 
16 bits 
128-l396KB 
2400KB 
(5114') 

80 x 25 
132 x 50 
800 x 400 

2 

1 

94-104 
Yes 
Yes 
Yes 

310 
CPIM-136° 
MS-DOS 

Or Write Victor Business 
Products. P.O. Box 1135, 
Glenview, IL 60025 
VICTOR. BUSINESS PRODUC;TS 
Subsidiatyof Kidde. Inc. 
KIDDE 

Xerox 
IBMPC 820 

Z80A8088 
16bits 8 bits 
16-256KB 64KB 
640KB 160KB 

(51l4'')(5Y4') 

80 x 25 80 x 24 
None None 
640 x 200 None 

20 

20 

9683 
Yes Yes 
No No 

NoNo 

420 470 

NoneNone 

Radio Shack 
TRSBO 

Apple Ill Model II 

6502 Z80A 
8bits 8 bits 
96-256KB 32-64KB 
280KB 960KB 
(5'14') (8") 

80x24 80 x 24 I 
None None 
560 x 192 None 

1 2 

0 1 

74 
I 

76 
No Yes 
No No 
No No 

361 500 
Apple TRS 
DOS DOS I 

Serving American business for 65 years. 
Circle 402 on Inquiry card. 



VisiCalc® was a swell idea 

for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Mult1plan, the next generation electronic worksheet 
that's as easy to use as it is useful. 
Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 
Compare learn ing time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesn't stop there. 
Multiplan's On -line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Mult1plan and offers information related to your problem, 
r ight on the screen. 
Compare ease of use. A ll Mu ltiplan prompts are 
full length words or phrases. And Multip lan provides 
"naming:· the ability to assign a plain English name to any 
'Based on features .n releases VC-202BO·AP2 and VC· 156YD·IBM 
of Vrs1Calc on the.Appe Hand IBM -PC respectively 

cell or area. "Gross Profit = Sales-Cost" rather than 
"AA44=AZ23-BK154." Which means you can work 
more intuitively. And faster. 
Compare utility. Multiplan lets you link related work­
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 
any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 
Compare reports. Not just the work you can do. but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha­
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance The 



Multiplal1"is a great idea 

for now. 


result is a more meaningful and useful presentation of data. 
Compare availability. With Mult ip lan, you' re not 
limited to a single range of computers. Multiplan is avail­
able for Apple'-' and for microcomputers that run 
MS'M-OOS. XENIX:M or CP/M-80® operating systems. 
Multiplan supports both 40- and 80- columns on the 
Apple II . 
Compare the source. Microsoft was the world's first 
microcomputer software company. Today, M icrosoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All. 
maintained at the state-of-the-art. 
Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful. user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 

to make Multiplan the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICR~SOFt. 

Microsoft is a reg1s· 
tered trademark. an.... 
Mulllplan. XENIX. and 
MS are trademarks of 
M1crosolt Corporation 

V1s1Calc is a registered 
trademark of V1s1Corp 

CP/M·80 1s a registered trade· 
mark of D191tal Research. Inc. 

Apple 1s a regis tered trademark of 
Apple Computer. Inc 

Circle 254 on inquiry card. 



identical as I can make them. Unfor­
tunately, there's an obscure bug in 
my present version of CB / 80: if the 
first statement in the program is a 
REM statement and has a line num­
ber, then CB/ 80 cannot compile dec­
larations (which tell the compiler 
about a variable to be used) that im­
mediately follow. Obscure or not , 
that bug stopped me from being able 
to declare my various indexes (in the 
matrix expression A(l,J) the I and J 
are index variables or indexes) as 
integers; I had to leave them as reals 
(floating-point numbers). This so 
slowed CB / 80 that I'm almost 
ashamed to report the times, which 
were closer to interpretive MBASIC 
than BASCOM. 

I called Digital Research and got 
Gordon Eubanks, and we walked 
through the program together and 
discovered the bug, which will be 
fixed in future CB/ 80 releases. Mean­
while, if you try to compile this with 
CB/80, eliminate the line number 
before the first REM statement, and 

declare I. J. K, L, M, and N as in­
tegers. I did, and with integer in­
dexes, CB/ 80 is as fast as BASCOM. 

(Note: I've found a few other ways 
to foul up CB/ 80 so that it won't 
compile declarations. I've told Digital 
Research, and I expect they'll be fixed 
by the time you read this; Gordon 
Eubanks is as fond of CB/80 as most 
people are of their children, and I 
doubt he'll allow any flaws to remain 
long.) 

I also compiled the program under 
two different Pascals and CBASIC86. 
In the latter case, I used CP/M-86 in 
my Compupro 8085/8088 dual pro­
cessor. More on CBASIC86 and the 
Pascals later. Meanwhile, the pro­
gram run times may be informative . 

Speed versus Convenience 
I've already written at length com­

paring pseudocompiled CBASIC 
(which requires you to compile 
CBASIC programs and also use a 
run-time interpreter) to interpretive 
MBASIC. Both have strong and weak 

points. Except for price, though, now 
that CB/80 is available there's little to 
recommend CBASIC; if you're going 
to endure the inconvenience of a com­
piled language, you might as well go 
on and buy the real thing, so that you 
get the speed of directly executable 
programs once the compiling is done . 
CB/ 80 costs a good bit more, but it 
has many added features, and it's 
fast . 

One of CBASIC's inconveniences is 
that you can't declare any variables. 
If you want a variable to be an in­
teger, you must end its name with a 
percent sign. Since CBASIC distin­
guishes between the variables I and 
I%, this can make for rather strange 
bugs in your program. Fortunately 
Digital Research gives you a cross­
reference program; judiciously used, 
it can spot many errors that are other­
wise obscure. If you see a variable 
named TRUE when you've only 
tested against TRUE%, you know 
you're in trouble. If you look at the 
benchmark times, you'll see that it's 
worth a lot to use integer variables in 

,_.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;================..-J CBASIC. 

t\\t 10-Megabyte
computer System 

• 10 -Megabyte Hard Disk 
• 5 '!." Dual ·Density Floppy Disk Back-up 
• 	 8-Bit Microprocessor 

(Optional 16-bit Microprocessor) 
• Memory-Mapped Video Display Board 
• Disk Controller 
• 	Standard 64K RAM 

(Optional 256K RAM) 
• 10-Slot S-100 Motherboard 

~® 

Only 
s5995 

COMPLETE 

(New From /MSAtj 

• 28-Amp Power Supply 
• 12" Monitor 

•Standard 	Intelligent 62-Key 
ASCII Keyboard (Optional 
Intelligent 86-Key ASCII 
Extended Keyboard) 

• 132-Column Dot-Matr ix Printer 
• CPtM• Operating System 

You Read It Right ... 
All for $5995! 

IM~AI ...Thinking ahead for the 8o's 
Computer D1v1s1on of the F1scher ·Fre1tas Corporation 

415/635· 7615 910 81st Aven ue . Bldg . 14 •Oakland . CA 946 2 1 
"C P/M is a trad emark of Digi ta l Research. tm sai is a t rademark of the F isher -Freitas Corporation 

If CBASIC and CB/ 80 have prob­
lems, so do the other languages. 
BASCOM and the Pascals have one 
very flawed "feature" in common : 
they won't allow you to input array 
sizes. Arrays must be dimensioned 
during compilation. I think Microsoft 
admits that's a bug; the Pascal 
designers seem to think it's a desirable 
feature. 

Anyway, it's bad enough the way 
Pascal does it: in order to get times 
for. the different matrix dimensions, I 
had to change the program source 
code and recompile for each. Incon­
venient as this is in Pascal, it's worse 
with BASCOM, which won't even let 
you use constants in an array dimen­
sion I For example, in Pascal it is legal 
to say: 

m = 20; 
n = 20; 

and later declare an array of A[l.. m, 
I. . n] of real numbers. With 
BASCOM, though, if you say : 

m = 20: n = 20 
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a message to 

our 


subscribers 

From time to time we make 
the 	BYTE subscriber list 
available to other com­
panies who wish to send 
our 	subscribers promotional 
material about their prod­
ucts. We take great care to 
screen these companies, 
choosing only those who 
are reputable, and whose 
products, services or infor­
mation we feel would be of 
interest to you. Direct mail 
is an efficient medium for 

presenting the latest per-


I sonal computer goods and 

services to our subscribers. 

I Many BYTE subscribers ap­
preciate this controlled use 
of our mailing list, and look 
forward to finding informa­
tion of interest to them in 
the 	mail. Used are our sub­
scribers' names and ad­
dresses only (no other infor­
mation we may have is 
ever given). 

While we believe the distri­
bution of this information is 
of benefit to our sub­
scribers, we firmly respect 
the wishes of any sub­
scriber who does not wa_nt 
to receive such promotional 
literature. Should you wish 
to restrict the use of your 
name, simply send your re­
quest to the fallowing 
address. 

E~TI 

Attn: Circulation Department 


70 Main St 

Peterborough, NH 


03458 

and later say DIM A(m,n), the com­
piler reports a fatal error. CBASIC 
and CB/BO have dynamic redimen­
sioning capabilities, which means 
that you can change array dimensions 
even while a program is running. 

If I had to do a lot of operations in­
volving matrices of varying sizes, I'm 
sure I'd prefer CB/BO to either Pascal 
or BASCOM in terms of convenience 
alone-and CB/BO turns out to have 
some speed advantages, too. 

What Are We Comparing? 
Benchmark comparisons of lan­

guages are unfair in another way: do 
the languages actually do the same 
thing? That question can be more 
complex than you thought. 

For example, the BASIC source 
programs used in this test are as near­
ly identical as I can make them. True, 
the syntax for declaring variables is 
different in the various languages 
used. BASCOM and MBASIC want 
"DEFINT I - N", meaning that all 
variables beginning with the letters I 
through N (such as "Number" or "11") 
will now be considered integers; 
CB/BO (like Pascal) wants an actual 
declaration, variable by variable 
(i.e., "INTEGER I, J, K, L, M, N" 
makes those one-letter variables inte­
gers, but wouldn't affect a variable 
called Number or one called 11). 
Neither CBASIC nor CBASICB6 will 
let you declare variables at all, except 
through the inconvenient business of 
naming them I%, J% , etc. BASCOM 
won't let you use variables to dimen­
sion an array. Within those limits, 
though, the code stays pretty much 
the same. 

Of course, if I were writing the pro­
gram in either CBASIC or CB/BO to 
begin with, it wouldn't look a lot like 
the MBASIC/BASCOM program. It 
would have a lot more white space 
and would use functions (which 
CBASIC lets you define) instead of 
subroutines. In the interest of fair­
ness, though, I kept the programs as 
nearly identical as possible. 

Writing the original program in 
MBASIC was simple. I had it running 
in about 15 minutes. Translating to 
Pascal was a lot more work, but for 
the moment let's consider something 

A revolutionary software 
package that simplifies 

programming while increasing 
the versatility of personal 

computers. 
• Runs on CP/M. 

• Can be used without any special 
training in computer programming. 

• Displays data menu-style. 

• 	 Organizes dala by connecting 
menus together. 

THE BACKFIELD 
ONLY$150 

A software package that backs 
up hard disks lo floppies 

without special hardware. 
• Runs on CP/M. 

• Backs up hard disks to floppies 
and olher disks. 

• Can back up all files or selected 
files. 

• Backs up only those seclions of 
the disk that are in use. 

• Automatically selects files that 
havechanged since last backup. 
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fjsANYO PLUS :¥f:: 
Only from Scorrsdole Sysrems. rhe Sanyo Plus. only S2295. 

You ger o Sanyo MDC-1000. on oll-in·one 64K Z-80A (4 MHZ) compurerwirh o builr-in. 
12". high res . Sanyo green-phospher 25x80 disp lay. 

The deroched keyboard feorures 5 special funcrion keys and o 1 O·key pod. The 
MDC-1000 comes complere wirh o serial porr, o parallel porr . and room for rhree 
oddirionol cords. 

Plus we've added o disk drive ro give you dual 5 1 /4" drives and o rorol formorred disk 
copociry of 624K. 

Plus Free Solrwore' 

CPI M R , rhe mosr popular operoring sysrem. 

Sanyo Basic: A superser of Microsofr Dasie. rhe mosr popular version of basic. 

Diagnostics and Utilities: Usually rhrown­in only wirh more expensive sysrems. 

Word star R 3.0: The mosr popular word processing sofrwore. 

PlannerCalc TM: The firsr spreodsheer in English. 

Games: Dioryrhms. Trek. Porochure and 17 orhers - jusr for rhe fun of ir. 

Special Offer: Order o Sanyo Plus and we'll rhrow·in o complere inregrored 
business package wirh General Ledger. Accounrs Receivable. Accounrs Payable. 
Payroll. invenrory for S99. 

$2295 
No dealers please. F.O.D. Scorrsdole-. 90 day warranty. 

:z:·~~'-.~···;~ ... 
... ••••11 -

Now bocked locally by T.P..W. Dui l1 -in 
CRT. derochoble keyboard. dual floppys 
w/750K formo"ed copociry. 64K. CP/M 
and more. Special: Teleso lurions -
Wordsror TM and CalcSrar TM w/sys1em 
1279. 
802 w/CP/M® . 
802H w/CP/M® 
806 (10 mg.) 
816 (2::l mg.) 
BODA'> ..... 

TERMINALS 

S2795 
S4759 
S5295 
S9595 
S1::J19 

Viewpoinr .JA Plus: New Viewpoint 
emulates Lear Siegler. Televideo. or 
Sorce. We're selling Them or a lower 
price than others chargetorolder models. 

Zenirh ZT-1 ' 
Televideo 910 
Televideo 9252 

Televideo 950' 
Zenirh Z-19 
Sorce IQ 1::JO ... .. 

... S489 
S559 
S579 
S7::l5 
S927 
S689 
S599 

Falco TS-1 ... .... ..... ..... . S1069 
S724 
S499 

Adds Viewpoinr 60 
Hozelrine Espirir 
1with bui11-in mcidem 
' extra pg. memory #JO·insrolled 

Our 1ech·s fovorire systems. From rhe 
lowesr priced .J·user systems wirh eirher 
2 or 6 MG. srorage. to 40MG. 8·use: 16 
birsys1ems. 

Add terminals. printers. and sofrwore 
and we con fully tesr and configure your 
system or low prices. Dock nationwide 
by Moore Systems Service. 

Series 5-1 5D 
Series 5-5D ............. . 
8000-10 w/MP/M R 
8600-12 . 

S2295 
S4575 
S6175 
S9525 

.A ,, \ I / 

:*:­
/ I 

IOM­PC Compatible 
lnrroducing1he Zeni1 h Z· 100.irsrhe new 
8/16 birsysrem rhors CP/M. PC.DOS. and 
S·100 compatible . Plus it's bocked by 
JOO Zeni 1~. service cenre rs norionwide. 

Two buih·in 320K 5 1/4" drives. 128K 
RAM. color graphics with conirol of eight 
colors and 144.000 dots. five S· 100 
expansion slots. and o full feature 
keyboard: 

Z·100 ....... .... ...... . 
Z-90-82 w/64K 
Z-89 

S::l295 
S2395 
S2149 

Scottsdale Systemsud. 
6 7:30 E. McDowell Road . Suite 110. Scottsdale. Arizona 8525 7-VISA - (602) 941-5856 

Call 8-5 Mon.-Fri. 

SERVICE/ORDERING 

INTEGRATION: Prices lisred ore far new equipmeni in fae1ary sealed boxes with manufaCTurer's 
warranty. We will preresr your equlpmenr. inregrore your sysrem. configure your software. provide 
special cables. ere .. far on additional charge. Call far prices. 

OP.DERING , MAIL OP.DER ONLY. Prices lisred ore tor cosh. Ho C.O.D.'s. we sell on oner 20 

~~~u 1 ~ ~~~~~~,g~~~~a~~~;. i~~a,~~~;~~~~~i~ssi~~~~~o~~l~5h~~~s ~~p~'..:~!~~jl~ad~0or~h~~3% 
restocking fee for rerurned merchandise.Shipping exrro · producrs ore F.0.0. point ofshipmenr. CP/M 
and MP/More registered 1rodemorks of Digirol Research. 

New low price on the incredible Ad· 
vonroge TM. Your choice GDOS and 
DASIC. or GCP/ M $120. Let us burn and 
resr your Advonroge TM or Horizon and 
we'll bock ir wi1h our own fosr worranry 
service. 

Advanroge 
Horizon II 
64K Quad 
Advonrage 
w/5 mg. 

\ ~-
& 

NEC802::lA . 
Okidoto 82A 
Okidoro 8::JA 
Okidoro 84 
Epson MX-80 
w/GTP.AX 
Epson MX· 100 
w/GTP.AX 

HIGH SPEED 

Coll 

S2665 

S::l795 

7 

S469 
S::l99 
$645 
S989 

S4::l4 

S675 

Microprism 80 S649 
Prism 80 'loaded" . S 1 :329 
Prism 1 ::l2 "Loaded .. S1469 
Tolly MT 1805 S 1 569 
Anodex 9501A S1::l69 

LETTER QUALITY 
SCMTP-1 S629 
COMP.EX C1 S829 
Doisywrirer 2000 S1 049 
NEC :3500 w/TP.AC' S1 798 
NEC 7700 w/TP.AC S2495 
•ourNEC'snowinclude 16Kbufer. add'I 
firmware . both serial and pa1allel inter· 
faces. rrocrors. 180 day worronry. 

CP/ MR SOFTWARE 110 DEVICES 

~2::l8 
S179 

···· ·· $78 
S149 

DoroSror 
Supersorr 1 
D DASE II 
Crosslolk 

S849 
S2057 

S669 

Hayes Smorrmodem 
Hayes 1200 
Doud Smodem 



else: these programs don't really do 
the same thing! 

That is, I wasn't interested in test­
ing how long it took to load the pro­
grams, nor in how long it took me to 
tell each program the matrix sizes. 
Thus, I wanted to start each from the 
same place, so I introduced an INPUT 
statement asking for a dummy vari­
able; as that variable was input, I 
started the timer. The original ver­
sions of the programs invited you to 
enter a "number" as a way to start 
things going . The BASIC programs 
input the variable "JIVE"; because it 
had no dollar sign, it expected a 
numerical value. In the Pascal pro­
grams, the throwaway variable 
"GUP" was declared to be an integer. 

Alas, I tend to forget what I've 
done in cases like these, and whilst I 
was timing the program operations, 
when I saw the prompt saying I could 
enter any darned number to start it, I 
merely hit the Return key. 

BASIC expects you might do that 
sometimes; it tells you that's an 
improper input and invites you to do 
something else. 

The Pascals, however, do nothing 
at alll The system acts as if it has ac­
cepted your erroneous input, but in 
fact it is waiting for you to enter an 
actual number; and it will wait until 
doomsday if you let it. If you really 
want to check for illegal input using 
Pascal, you have to write your own 
(rather cumbersome) procedure. 

Of course, the simple remedy is to 
call it JIVE$ and declare "GUP" as a 
CHAR, after which both BASIC and 
Pascal will accept anything you like, 
including a carriage return; and of 
course really professional program­
mers wouldn't make silly mistakes 
like that. Which brings us to another 
point. ... 

Unpleasant Truths? 
Another item that came over the 

network was a statement by Pro­
fessor Edsger W. Dijkstra, a Dutch 
physicist and computer scientist of 
some fame. Professor Dijkstra is 
sometimes credited with inventing the 
whole notion of structured program­
ming; certainly his paper (circa 1960) 
"GOTO Considered Harmful" was 
very influential in the history of com-
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puter science. Many of the notions in­
herent in top-down structured pro­
gramming are unquestionably his. 

Dijkstra has also published a paper 
of "unpleasant truths" about com­
puters and computer programs 
("How Do We Tell Truths That 
Might Hurt?" reprinted in 5/GPLAN 
Notices [May 1982], vol. 17 [S J, pages 
13-15). He says, "Nearly all com­
puting scientists I know well will 
agree without hesitation to nearly all 
of [these statements]. Yet we allow 
the world to behave as if we did not 
know them.... " 

Here are a few of his "unpleasant 
truths": 

FORTRAN, "the infantile dis­
order," by now 20 years old, is 
hopelessly inadequate for what­
ever computer application you 
have in mind today: it is now too 
clumsy, too risky, and too expe11­
sive to use. 

PLl/-"the fatal disease"-be­
longs more to the problem set than 
to the solution set. 

The use of COBOL cripples the 
mind; its teaching should, there-
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fore, be regarded as a criminal of­
fense. 

APL is a mistake, carried 
through to perfection. It is the lan­
guage of the future for the pro­
gramming techniques of the past: it 
creates a new generation of coding 
bums. 

And finally: 

It is practically impossible to 
teach good programming to stu­
dents that have had a prior expo­
sure to BASIC: as potential pro­
grammers they are mentally 
mutilated beyond hope of regener­
ation. 

Apparently he doesn't like many 
languages. Since he is said to have 
been one of Pascal's designers, I sup­
pose he likes it, and I'll come back to 
that. For the moment, let's concen­
trate on his view that BASIC causes 
permanent brain damage. 

Obviously, I don't believe that. In­
deed, when first I heard it, it seemed 
so bizarre that I wondered if Pro­
fessor Dijkstra had lost his marbles. 
On the other hand, he has an ex­
cellent reputation for real insights; is 
there a lesson in this seemingly 
deranged statement? Why would he 
have said it? 

First, Dijkstra is from the "old" 

school, from the time when com­
puters were invariably served by high 
priests; ordinary mortals did not have 
access to them. Not only were there 
no computers, there were no lan­
guages "understood of the people" 
with which to approach them. A 
businessman might buy a machine, 
but he still had to hire priests to at­
tend it-until the Dartmouth people 
with their BASIC language began a 
real revolution. 

There is now another school of 
thought, one that most BYTE readers 
come from and is almost diametrical­
ly opposed to the priesthood notion. 
We believe that computers are for 
users. Like the authors of the classic 
work Algebra Made Simple, we 
believe that "what one fool can do, 
another can." We tend to prove it, 
too; despite occasional nasty letters, I 
continue to believe that the real 
dynamism in the computer world 
grows out of BYTE-sized hackers and 
their home machines. Also, we · tend 
to support "distributed computer 
power"; lots of small machines, each 
under the control of a single user, 
rather than timesharing big machines. 

However, the early days of our 
revolution were pretty rough. The 
first "distributed" machines had 
severe memory limits-and BASIC 
requires memory for remark (REM) 
statements. Early BASIC used single-

letter variables, largely to save mem­
ory. To save stack space (memory 
again), we tended to use \ots of 
"GOTO" statements. The result was 
uncommented spaghetti code, in­
credibly convoluted and, after a few 
days, incomprehensible even to its 
authors. Naturally the high priests 
were horrified. They should have 
been. 

BASIC has since been much im­
proved, but it certainly remains true 
that you can write incomprehensible 
code in BASIC. And so what? You 
can also write some pretty obscure 
stuff in Pascal. If you really want to 
be dense, use LISP or APL. In fact, 
there's no language that will auto­
matically force you to use good 
habits; and while the old BASIC lan­
guages, implemented on tiny ma­
chines, did indeed encourage you to 
commit silly excesses, I just don't 
believe this nonsense about "perma­
nent brain damage." 

What Do You Want to Do, 
Anyway? 

The truth of the matter is that there 
is no one language best for all pur­
poses. If what you need is a quick and 
dirty program to be run only once 
and you need the results right now, 
then interpretive BASIC is very likely 
to be the most powerful tool avail­
able-especially if the task involves 
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lots of string and text manipulations. 
BASIC programs tend to be slow and 
hard to understand, but they can be 
set up and debugged quite rapidly. 

On the other hand, suppose you 
need a big number-crunching pro­
gram to handle many calculations 
and lots of decisions. Suppose further 
that it will be used for years (and thus 
will probably need infrequent up­
dating) and you're going to run it 
every day. It should be obvious that 
interpretive BASIC is not going to do 
the job . So, what do we use7 

It's precisely here that one's com­
puter "philosophy" becomes impor­
tant. Dijkstra and his associates 
would say that the most important 
thing to do is sit down and analyze 
your problem. Do a lot of thinking 
before you do any coding. If you can 
describe your problem well, you will 
write a good program; therefore, you 
ought to be a good mathematician, 
familiar with a variety of problem­
solving devices, so that you can come 
up with elegant and efficient algo­
rithms. 

Knowing the proper programming 
languages, such as Pascal, will help 
this analytical proc~ss, because 
knowing good languages will force 
you to think in proper structures. The 
result will be code that is readable 
and maintainable. It is nearly self­
documented. How could it be other­
wise? 

The real dynamism in 
the computer world 
grows out of BYTE­

sized hackers and their 
home machines. 

The other approach is that of the 
typical microcomputer hacker, who 
tends to think code before he's really 
analyzed the problem. He breaks the 
problem up into chunks and codes 
this and that, probably testing as he 
goes, until, Loi , the program is sud­
denly done. Now comes the painful 
task of documentation, which is done 
sloppily if at all, and six months later 
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the poor slob hasn't a clue as to how 
his program works. 

Put that way, there's not much 
choice, is there? And most program­
ming discussions I've seen do put it 
that way . The computer experts 
speak, and the microcomputer hacker 
listens all gaga; eventually the poor 
slob goes away convinced he doesn't 
know anything . But in the real world, 
things are often different . To hear the 
high priests talk, the mainframe and 
minicomputer worlds are filled with 
elegant, well-documented programs; 
but if you believe that, I've got a land 
deal for you . 

Sure, programs ought to be written 
after much thought and incorporate 
only elegant, self-documenting code; 
but, well , there wasn't as much time 
as we thought, and documentation 
was Ephraim's job only he got a bet­
ter offer from Wretched House so we 
had to put Pinhead onto writing it up. 
I mean the program was finished ex­
cept for the documents, and we 
needed our best programmers for 
something else, and-

Then, too , many of the high priests 
came out of a worse tradition than 
you might think. I recall my early 
days in computerland, programming 
the IBM 650 RAMAC. There wasn't 
an assembler: you did it all in op 
codes. There wasn't much memory, 
except 5000 ten-digit "words" on the 
drum, and you had to store your code 
all over that silly drum because you 
couldn't afford to waste the time to 
let it go a complete revolution be­
tween operations. Talk about non­
structured code! 

So, some of the priests got together 
to design new and better languages, 
with Pascal as one of the major 
results. It's a nice language, certainly 
superior to op codes and assemblers 
and early BASIC. It may well be that 
those destined to be professional pro­
grammers should begin with Pascal 
and not learn BASIC at all. There is a 
problem, though. Before you can do 
much with Pascal, you have to learn 
quite a lot about your computer. At a 
minimum you've got to know how to 
use an editor to create a source file , 
how to invoke the compiler, and how 
to run your program after it's com­
piled. You can't just say "PRINT 2 + 

Terms FOB Saline Michigan [313] 429·2678 
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5" and get an answer, as my 10-year­
old did within a few minutes of sitting 
down at the TRS-80. 

Many will give up before they learn 
enough to use Pascal. 

Leave that, though. What annoys 
me about Pascal is not the language 
itself, but its enthusiasts . Perhaps 
Dijkstra had a point to make with his 
statement about BASIC and brain 
damage; at least he may have earned 
the right to say something of that 
sort. But we hear the minor acolytes 
of that priesthood echo such senti­
ments in chorus, and that 's another 
story altogether. 

But leave that too . What really 
drives me wild is when the Pascal en­
thusiasts try to convince me that the 
language's bugs are all features. 

For example, if Pascal / MT+ tries 
to compile and runs across a state­
ment such as 

Summit = Stuff + Glop; 

which the compiler can't handle, 
Pascal/MT+ then reports " : = ex­
pected". 

Or it will trundle along and sud­
denly become confused . The compiler 
might suggest that you ought to have 
put a semicolon at the end of the line 
above even though, in fact, you have. 
(It's generally right; alas, Pascal is 
very picky about those semicolons, 
demanding them at the ends of most 
lines but forbidding them at the ends 
of others . ) In neither case will the 
compiler remedy the defect . Some­
times it's able to go on for a while so 
that it finds more than one error per 
attempted compilation, but that's by 
no means assured. 

Why is this? I thought I bought a 
computer to take care of trivial 
details, and here I am counting beans. 
Yet many of the high priests will 
solemnly assure you that the compiler 
must work this way, and any attempt 
to do things any other way is wrong. 

Item: The CASE statement, which 
some languages call "SWITCH," is (in 
BASIC) generally ON...GOTO or 
ON...GOSUB. CASE selects among 
various alternatives. What happens if 
it gets an alternative you never 
thought about? 

BASIC and most other languages 



provide for a default, or allow you an 
ELSE, or otherwise let you deal with 
the situation. Pascal dumps your pro­
gram . And believe it or not, the lan­
guage's designers seem to th ink that's 
not a bug, but a feature. If you get 
unexpected alternatives, you ob ­
viously didn't think things through 
enough. Go back to square one and 
start over. (Hard cheese if you 're pro­
cessing real-time data that won't wait 
for you to devise a more elegant pro­
gram.) 

(In fact, the lack of an ELSE or 
OTHERWISE in Pascal's CASE state­
ment is so keenly felt that most imple­
mentat ions, including Sorcim's 
Pascal-M and Digital Research's 
Pascal / MT+, have an ELSE as an ex­
tension.) 

Item: Pascal makes you declare all 
your variables, and the compiler nat­
ters at you in unfriendly tones if you 
forget. However, it does not require 
you to initialize variables, nor does it 
do it for you. In my benchmark 
Pascal program, I declared the sum­
mation variable "Summ", but in an 
early version of the program, I forgot 
to initialize it to 0. The program com­
piled and ran. It just didn't give the 
right answer. 

I could go on, citing Pascal's 
notorious deficiencies in string han­
dling and general I/O, but I think I 
need not pile Pelion on Ossa. My 
point is that Pascal isn't very conve­
nient; in the modern parlance, it's not 
really user-friendly. Depending on 
who you talk to , it may or may not 
be about as good as we have, but 
even its friends will generally concede 
that Pascal could be improved . 

Or most of its friends will concede. 
Alas, some will not ; some insist that 
Pascal 's unfriendliness is a feature­
that the language is forcing you to 
think logically and thus write elegant 
programs. 

Who Needs Elegance? 
Much of the computer priesthood 

serves a strange god : not the user, 
but the ideal known as elegance. Be­
cause no one knows what that means 
(or perhaps everyone knows, but 
each knows something different) , ele­
gance often translates as computer ef­
ficiency. 

There was, perhaps, a time when 
that made sense-when computer 
resources were scarce and making 
maximum use of them was a good 
thing. Now, though, hardware prices 
are falling while capabilities sky ­
rocket, and the goal of elegance is 
questionable at best. 

Let me give an example. At the 
West Coast Computer Faire, I saw a 
new machine using the 68000 chip 
and got into a discussion of it with 
Carl Helmers, the former editorial 
director of this magazine. 

"It uses UCSD p-code as the oper­
ating system, " I said . "That's got to 
be the most inefficient thing I ever 
heard of. " 

"So what?" Carl replied. 'The chip 
is so fast you don't notice. " 

Now Carl is far more of a Pascal 
enthusiast than I (his license plate 
reads "P-CODE"), but surely he was 
correct. Once the hardware achieves 
certain levels, then more efficient 
becomes the enemy of good enough. 
This is especially true in business con­
texts, where what matters is produc­
tivity . In the old days, computers 
were hideously expensive, and com­
panies that bought more computer 
power than they needed could be in 
trouble. Unusable computer power 
was damned expensive. 

That's not true now. Every year the 
price of computer power falls while 
the cost of programmers rises, and 
now it's usually cheaper to have too 
much computer than to have too little 
and pay for "efficient" programming. 

CBASIC86 
CBASIC86 running on the God­

bout 8088 under CP / M-86 was ac­
tually slower than CBASIC82 on the 
8085; yet, the 8088 is a 16-bit 
machine. How can this be? 

First, it 's obvious that CBASIC86 
must be a nearly literal translation of 
CBASIC2. It can't possibly be op­
timized for the 8088. 

Second, my engineering genius 
friend Tony Pietsch points out that 
given the first point, the 8088 has 
quite a lot of potential : here a first-cut 
program is running at speeds com­
parable to code that's had many pro­
grammer-years of work optimizing it 
for the 8080 family. 

Circle 205 on Inquiry card. 

CAP·M20GP 

High-Reliability 20MBYTE 
FIXED DISK Subsystems-=- .jb..#. 

GENERAL SPECIFICATIONS 
e DRIVE: FU.lfTSU s: 20f\-1Byte Winchest e r_ t ype 
M:linLenancc F'n!c. •l/F: Cl'Jl-HIEEE-488/1978) 
HS - 232C Switch l'u·lcct;ihlc· e B AUD-RATE : 300 to 
:18,400 hilu•l <H S - 232 CI •COMMAND: A. R., W, E, S, 
and M;1intcnancc Cumm11ncl •SOFTWARE: In case 
that vnu ust• our (;l'JB - 100 ;is 4\ cnnl.rnller. we t';i.n 
supp~rt Cl'/M bas<'d drh·cr. •POWER: ACIOO-tu­
240\T lSOVA •DIMENSIONS: 430\\' X l50HX450D. 
25k1~ 1\prux •PRICE : $6200.00 

F2P/F2

New 8' FD subsystems for CROMEMCO* 
and other general systems 

GENERAL SPECIFICATIONS 
• DR IV E : Ultra - compact NEC FDI165X2(8°douhle. 
si ded dua l-de nsi ty. direct drive motor), fu lly com­
pat ible wit h Shugart S/\850R 
•ENCLOSURE: l60WX230Hx500Dlmm) . power sup. 
ply and noise filter inc-ludec:I 
•PRICE S : 
"CrF2P (signal compatihle with Persci299J ···· .. ·· · ··· · ·· 

$ 2. 580.00 Ii nclLI<Hn• FSC -12501 
-t!'FSC-1250 (f / F for 16FIJC & Shugart type drives 

(no modificalion re11uirerl of CDOSl· ·· ········ $550.00 
1.rF2 (pin compatible with Shugart drives···$ I ,990.00 

GPIB·IOO 

S-100 multifunction board meeting 
IEEE-488 specifications. 

GENERAL SPECIFICATIONS 
• GPIB : IEE IHB8. 1915/ 1918<T MS9914l 
•TIMER : IOOm to 18 ho"" 182531 •I NTERRUPT : 
Universa l inte rru pt contro ll er (/\M95l9l •CLOCK : 
Real t ime. h<1 t lery - ba ckup (MSM5832l • BUSS : 
IEEE S - 100 •SOFT WARE: All necessiln hand ler 
proi;i:rams included on S"disNecte •PRIC E: $ 550.00 

ALL PRI C ES A RE F O B T O KYO AND S UB JEC T TO 
C HA N G E WITH OUT N O TI C E (Dealer in quirie s invited } 

Internat ional Agent : RENFUL COMPU TER LTD. 
Rm. 602, Hop Fat Commercial Centl'e, 490 · 492, Nathan Road, 
Kowloon, H.K. Tel : 3-320498(31ines) 
Te lex : 37546 RE NFL HX Cable Address : RENF ULCOMP 

<!"'l1!1T1Mf/O!MI l_\.~1•11'11/.•" L~ _4.11!1!/l/,t/11"1 

ISft..co.,ld 

HEIAN BL. OG. 2·6· 16 OK UBO, S HINJUK U·KU. TOKYO 160 JAF' AN 

PHO NE : 03·23 2·857 0 TELE X:232,496 lSAT OK CABLE :IS AHEIAN 
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Z-80 

SINGLE BOARD 


COMPUTER 

$49.95 


The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Microprocessor 
72-Parallel 1/0 llnes; three 8255s 

-Keyboard controller: 8279 
12K-EPROM: three sockets for 

2708, 2716, 2732 
2K-RAM: 2114s 

8-Slxteen bit counter timer 
channels: one 8253 and one 
AMO 9513 

2-Serlal 1/0 ports; one Z-80 SIO 
chip. One port is RS-232 
W/DB-25 

1-Hlgh speed arithmetic 
processor: AM D 9511 

A bus expansion connector is 
provided. 

All this on one board less than 

nine Inches on a side 


BARE BOARD. With documentation. $49.95 


MASTER CONTROLLER BOARD. Assembled 
w/all parts (no !C's) $139.95 

MINIMUM KIT. Includes bare board with 
documentat ion, one each Z-80, 8255. 2716, 
four 2114's, 4Mhz crystal, and support gates 
and buffers, all socketed. $119.95 A&T 199.95 

MONITOR PROGRAM allows a CRT or TTY 
to control the MASTER CONTROLLER. This 
program requires the minimum kit and the 
serial parts kit . A programmed 2716 and listing 
is supplied with the monitor. $29.95 
Listing Only $19.95 

SERIAL PARTS. Includes 8253, Z-80 SIO, 
1488, 1489. sockets. and DB-25 connector 
$49.95 

MINIMUM KIT, serial parts, w/TINY CON ­
TROLLER BASIC A&T $249.95 

MAXIMUM KIT w/2-2716 's (monitor program 
and tiny basic) less 9511 $249.95 A&T $329.95 

EPROM PROGRAMMER KIT for 2708, 2716, 
2732, 2764 w/28 pin "Textool" socket (Req. 
min. kit , monitor, ser. parts) $99.95 

24 KEY KEYBOARD & 8 Digit LED readout, 
interfaces to 8279. Kit $59.95 
Keyboard monitor and overlay for above kit 
$14.95 

POWER SUPPLY. 5V2A. - 5VY,A, +12V '/4 A, 
-12V1/4 A. Kit $44.95 

OEM & Dealer Inquiries Welcome 

USA & CANADA include $3.50 postage 


and handling . We ship World Wide 

please include 15% for shipping . 


R.W. ELECTRONICS, INC. 

3165 North Clybourn-8 


Chicago, IL 60618 

(312) 248-2480 
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Finally, my 8085/8088 didn't cost 
me very much more than a single­
processor system, and it will run 
CP /M-86. I'd never done that before, 
but it was incredibly easy : insert the 
CP /M-86 disk that comes with the 
Godbout, and hit reset. All the 
familiar CP /M commands worked. I 
could read the directory of not only 
my CP /M-86 master in drive A, but 
also the CP /M 2.2 disk residing in 
drive B. 

It was easy enough to copy the 
'CBASIC86 programs over using the 
PIP command, and then copy over 
the program source and compile . 
Everything ran the first time, no 
hitches whatsoever. One of these 
days I'll get some CP /M-86 programs 
that are optimized for the 8088 pro­
cessor, and then I'll have a time bomb. 
Until then I can use the 8085/8088 
with Compupro's M-Drive, which I 
continue to use and love. 

Incidentally, the disk operations 
under CP /M-86 were incredibly 
slow; but Godbout, at least, supplies 
the source code to the BIOS (basic in­
put/output system), and one day I'll 
optimize it for my disks and con­
troller. I can do that because I can 
copy the BIOS sources from the 
CP/M-86 disk over to a CP.M-2 .2 
disk and edit it with my regular 
CP /M editor. 

Two Apologies 
As I've mentioned before, I've 

never learned PL/I. My late mad 
friend was quite enamored of the 
language and had intended to teach 
me; but alas his condition didn 't per­
mit that. 

Unfortunately, in a previous col­
umn I reported from secondary 
sources that PL/I has no CASE state­
ment. I was wrong, as a number of 
readers have told me in letters. PL/I 
does indeed have a CASE statement 
called SELECT. The syntax is rather 
more similar to BASICs ON... 
GOSUB than to Pascal's CASE (ex­
pression) OF. Also, unlike (standard) 
Pascal, PL/I provides an OTHER­
WISE statement to catch cases the 
programmer didn't think of. 

Secondly, a few months ago, I said 
that Microsoft BASICs random-access 

files were not ASCII (American Stan­
dard Code for Information Inter­
change) and could not be accessed by 
the sequential-file process. I had good 
reason to think this, and indeed I 
spoke with several people in Micro­
soft's management who told me 
they'd consider changing the situa­
tion . 

D. W. McKee, of San Jose, tells me 
I'm wrong. I quote from his letter: 

Although Microsoft 's documen­
tation does not make it clear, it is 
very possible to use ASCII random 
files . The procedure is as follows: 

1. 	Open file as a random file in the 
normal way. The record length 
must include comma and dou­
ble quote (") delimiters plus a 
carriage return and linefeed, in 
addition to the actual data . 

2. 	 Position the pointer to the 
beginning of the buffer with a 
GET# N, Rec .No. 

3. Print each data 	element with a 
PRINT USING statement plus a 
comma between each data ele­
ment. Appropriate use of the 
PRINT USING format ensures 
that you do not overfill the 
record length . If you try to 
write more characters into the 
record than your record length 
allows, an error will be 
generated. If you are sure that 
the data cannot overrun the 
record length , you can use the 
WRITE statement, which puts 
the commas in for you , but it 
also puts double quotes (") 
around all strings. 

For example: 
OPEN "R", #N, Filename$ 
F$ = "#####. ##" : 

Fl$ = "####.##" 
Comma$="," 
PRINT# N, USING F$; DATAl; 

: PRINT # N, Comma$ 
PRINT# N, Using Fl$; Data2 
PUT# N, Rec.No 

Alternative: 

WRITE #N, DATAl; DATA2 
PUT # N, Rec.No 



The 
one machine solution 

to every application. 

For word processing, plotting 
and just plain printing. 

Savethe expense of a costly daisy 
wheel. Eliminate the limited capa­
bility of cheap matrix printers. And 
get plotting in the process!! Getthe 
all new, advanced MT 160 multi­
functional micro printer. You'll be 
amazed that such a small printer 
can house so much horsepower. 

Capability? You name it, this 
printer's got it. A resident Report 
Package puts you in the Word 
Processing world . .. letter quality 
characters, proportional spacing, 
margin justification, auto center­
ing. A resident Graphics Package 

lets you plot whatever your micro 
wants to portray. The standard 
print mode lets you generate re­
ports fast-speeds up to 200 lines 
per minute. Also, print eight diffe­
rent resident character widths. 

There's more. Clip-on paper 
handling attachments let you use 
fan-fold forms, letterhead, cut 
sheets or continuous roll paper. 
The control panel has a "menu 
select" for machine configuration. 
When you look under the hood, 
you'll see what is meant by "solid 
construction." And the MT 160 is 

plug compatible to your micro. 
In short, the MT 160 is the 

epitome of engineering excel­
lence. And it should be. Afterall, 
Mannesmann Tally is the technol­
ogy leader in matrix printing. 

MANNESMANN 

TALLY 
8301 South 180th St. 
Kent, Washington 98032 
Phone (206) 251-5524 

IN DISTRIBUTION NOW! PGI DISTRIBUTION : (602)967-1421 BYTE: (415) 783-8272 
SYSPRINT: (214) 669-3666 HALL-MARK: (214) 341-1147 WESTERN MICRO SYSTEMS: (408) 725-1660 
WAYBERN: (714) 554-8200 WESTERN TECHNOLOGY: (303) 779-6644 MANNESMANN TALLY CANADA: ( 416) 661-9783 
US PLUS: (203) 234-0444 TEK-AIDS INDUSTRIES: (312) 870-7400 
Circle 230 on Inquiry card. 
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MEMOREX 

Flexible Discs 

DIRECT DEALER 

SALES ONLY 


Call collect for our special dealer 

program. (213) 896-2485 
FREE- 20% Bonus on 5'1•" Mini-Disks 
through October 31, 1982. 

;;r;;~;~;~~~;~·

~ Pacoima, CA 91331 

Circle 398 on Inquiry card. 

5 Meg 
Hard Disk 

$600.00 

High reliab ility Shugart 8 " 
SA 1002 hard disk drives. 

[l]5?'N1r~fcs 

(803) 877-7471 

105 S. Main St. Greer, S.C. 29851 

Completely assembled sub­
systems for IBM -PC, S-100, 
Heath-89 and STD bus . $1695. 
Kit $1500. 

Circle 87 on Inquiry card. 

Circle 313 on Inquiry card. 

Apple to IBM-PC 

Disk/File Transfer Utility 


Transfer entire disks. program files, 

data files or Visicalc lites 


UCSD Pascal to UCSD Pascal 

DOS 3.3 to PC-DOS 


Apple t ransmit t s through Appleser ia l interface 

card or equivalent; IBM receives at asynch ­

ronus communications adaptor or equivalent. 


Pascal util ities are w ritten in Pascal and use 
REMI N: and AEMOUT:. DOS utilit ies are writ ­
ten in Applesoft basic and PC-BASIC. 
Utili t y package includes: 
• Apple Disk with transmission utility source 
• IBM Disk with recept ion ut ili t y source 
• Complete 	documentation including source 

lis t ings. cable prints. operating instruct ions 
and general hints. 

• Both disks contain additional ut ilities to ver ­
ity correct serial line operation 

Pascal and DOS utility sets are $75 each . both 
setsfor$125. Apple to IBM cable $30. 

401-751 - 1000 

NARRAGANSETT SOFTWARE 
40WESTMINSTER STREET 

PROVIDENCE, RI 02903 

Circle 270 on Inquiry card. 

Like-new 
products 

For free cata log . 
phone to ll - free (800) 225-1008 

In Massachusetts (617) 938-0900 

Genstar REI Sales Company 
6307 DeSoto Ave .. Sle J / Woodland Hills , CA 91367 

Circle 175 on Inquiry card. 

if you use CP/M 
then you need 

DISK FIX! 
DISK FIX is a disk editor which can 
display, edit or copy any sector of a 
CP / M floppy and/or hard disk. The 
DISK FIX utility can be used to 
recover files from disks with dam­
aged directories, to reconstruct files 
with bad sectors, to restore erased 
files and to do general disk editing. 

DISK FIX automatically configures 
to floppy and hard disks, just insert 
the program disk and it is ready to 
run . A single CPU license is available 
for $150. Call software HOT LINE 
906/228-7622. 

The Software Store 
706 Chippewa Square • Marquette Ml 49855 

Circle 356 on inquiry card. 

4. To read these files, just enter: 

GET # N, Rec.No 
INPUT # N, Datal, Data2 

You will note that the FIELD and 
related string conversion state­
ments are not needed at all . 

These files can be read and 
edited by Wordstar, TYPEd by 
CP! M , etc. I have found this to be 
a very easy and reliable way to set 
up files, particularly those involv­
ing frequent addition of more 
records. . . . The first several 
records can be used for keeping 
track of how many records are in 
the file and other similar nonre­
peating records. 

I thank Mr. McKee, who has spent 
more time studying Microsoft BASIC 
record structures than I have. Avoid­
ing the dreaded FIELD statement 
should make life a lot simpler; I only 
wish I'd been clever enough to figure 
this out for myself from the Microsoft 
user documents. 

Learning BASIC 
Predictably there's a flood of books 

about the computer revolution. I'm 
adding to it ; as I write this, two major 
publishing houses are bidding for my 
computer book, and by the time this 
is printed, I'll surely have signed a 
contract. Both publishers have ex­
pressed one concern: how will my 
book be different from the flood? 

Good question. I'm not sure. But 
one thing is certain: I will not write a 
book that starts off talking about the 
home computer revolution and ends 
up trying to teach you BASIC; and 
even if I were fool enough to do that, 
I 'd certainly not offer you a book on 
word processing that contained the 
program listing of a text editor writ­
ten in BASIC. 

The latter, alas, is what Donald 
McCunn did in his Write, Edit, and 
Print : Word Processing with Personal 
Computers. There's a good bit of 
useful information in the book . · He 
has a decent survey of hardware, and 
some cogent comments about how 
machines work and what their limits 





TurboDOS " 

are. Unfortunately, at $24.95 ($34.95 
hardbound) this is, I fear, a book 
anyone could do without. There may 
have been a time when a listing of 
code for a text editor written in 
Microsoft BASIC would have been 
useful, but surely that time has 
passed. 

His Word Worker editor may or 
may not be useful; the statement 
numbers run up to 12,500 in incre­
ments of 5, and I'm not about to type 
all that into my machine. I will say 
that the code seems well commented, 
and if he writes code as well as he 
writes English it might well work. But 
ye gods, having done all that, you 
still have an editor in BASIC, and 
while I like BASIC for a lot of ap­
plications, I think I'd rather chase 
geese for pens than have to use it to 
write an editor. 

The same author has also done a 
book called Computer Programming 
for the Complete Idiot . This is a bet­
ter (and at $6.95 a much cheaper) 
book, which BYTE readers might 
consider buying as a gift for business-

oriented friends who want to know 
what the TRS-80 Model I and Micro­
soft BASIC can do. McCunn writes 
clearly, and as a survey, his book has 
a lot going for it. 

As a BASIC instruction manual, it 
falls to the ground, because the 
various BASIC commands are dis­
cussed, not in any logical order, but 
in the order needed to type in a fairly 
simple payroll program. I doubt the 
program itself would be too useful, 
although I could be wrong about 
that; but it is used effectively as an ex­
ample of the kinds of things BASIC 
can do. The level of sophistication 
can be gathered from his "chapter" on 
debugging programs. The chapter 
consists of fewer than 100 lines (about 
2 pages). It ends by telling the reader 
about the command TRON (Trace 
On) and the Break key. 

McCunn's book isn't bad as an il­
lustration of what BASIC can do, but 
if you want someone to learn the lan­
guage, in my opinion there's only one 
book: Jerald R. Brown's Instant 
BASIC. This first edition (with 

yellow binding) of this collection of 
mad drawings, corny puns, silly illus­
trations, and absolutely clear instruc­
tions was what Mac Lean handed me 
when he and Tony Pietsch delivered 
Ezekial (my first computer) . Now 
there's a second edition (with pink 
binding), which I presume is im­
proved. Unfortunately, I can't tell; 
it's simply not possible to recreate the 
feelings I had when I was first trying 
to use Ezekial. I do know that every­
thing I'd seen before Instant BASIC 
seemed unfriendly and incompre­
hensible, and what a relief it was to 
get a book that had been written, not 
precisely for complete idiots, but for 
those who knew nothing about 
BASIC. 

Understand that the book is com­
pletely mad. I particularly recall a 
rattlesnake crawling across the page 
saying "I am not a string, so don't 
thread on me I" Elsewhere it shows 
how to calculate the speed of a snail 
in miles per second (which is not a 
bad way to learn about very small 
numbers). 

ALLTOGETHERNOW 

RM/COBO!t TurboOOS 1.2* 
and MuSYS Network Slaves 
ATTENTION OEMs & SYSTEMS INTEGRATORS- Now you 
can add minicomputer software and low cost, point-to-point 
networks to any Z80-based mierosystem. With MuSYS network 
slaves and RM/COBOL, you can run most COBOL-based busi­
ness applications software on your system. With TurboDOS 1.2 
you're free to design the network that fits, even complex point­
to-point setups where masters and slaves are equals and where 
hardware differences make no difference. TurboDOS breaks 
down the architectural barriers to networking, and its compat­
ibility with MP/M II* plus the CB-80* and RM/COBOL compilers 
allows you to run multiuser software right out of the box. 
MuSYS network slaves, such as the NET/82*, come complete 
with everything else you need to add stations to your system: 
Z80A CPU, up to 128K bytes RAM, two serial ports and many 
other features. Yes, MuSYS can help you put it all together, 
complete with generous quantity discounts. Write or call today 
for a II the facts. 

1451 Irvine Blvd., Suite 11' 
Tustin, CA 92680 

'TurboDOS Is a trademark of Software 2000, Inc.; MP/M II and CB-BO are (714) 730-5692 
trademarks of Digital Research, Inc.; NET /82 is a trademark of MuSYS Corp.; Specialists in Multi-user Microsystems TWX: 910-595-1967 
RM/COBOL is a trademark of Ryan-McFarland. CABLE: MUSYSTSTN 
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Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted.You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen­
sive universal printer buf­
fers which any computer 
user cannot afford to be without. 
Any computer-any printer 
(or plotter!),whether parallel or 
serial. Microfazer receives informa­
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 

More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information-from one to 
as many as you want-with the 
mere press of a button. When you 

need your information repeated, 
for whatever reason, it's always 
right there-inside Microfazer. 

Microfazerrn stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 

memory you need- 8K, 16K, 
32K, or 64K. One model even 
comes with up to 512K! You may 
use several Microfazers in series to 
create just what's right for you. 
Take data in from a serial computer 

and out to a parallel printer. 
Or in from a parallel com­
puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 

Serial-to-Serial models have slightly 
higher prices. 

® 

QUADRAM 


CORPORATION 
4357 Park Drive/Norcross, Ga. 30093 

(404) 923-6666 

Circle 320 on Inquiry card. 



If you have friends or relatives with 
access to a computer and any interest 
in learning BASIC, I don't believe 
you could do better than to give them 
this book and sit them down in front 
of a machine. (However, if they suf­
fer permanent mental damage, I will 
not be responsible. I've warned you 
of Dijkstra's views.) 

Go FORTH, Young Man 
Recently I got an angry letter from 

an Apple enthusiast suggesting that I 
should retitle this column "CP /M 
Users" or "S-100 Bus Users ." There's 
justice in that. Just at this moment all 
my computers are S-100 bus and 
CP /M, and I don't write much about 
things I don't use. However, what I 
have isn't accidental, either. 

Computer capabilities change like 
dreams. How, then, shall we keep 
up? Well, we can't. But we can try, 
and one way is to adopt a motto: 
"Iron is expensive, but silicon is 
cheap ." That is, get a good standard 
bus machine, and when new modifi­
cations come out, you can afford to 

buy a card every now and then. Of all 
the readily adaptable machines I've 
examined, the S-100 bus variety 
seems the most versatile and most 
likely to be in the forefront of the 
small-computer revolution. And do 
understand that when I give opinions 
like this, I've discussed them with 

I think I'd rather chase 
geese for pens than 

have to use BASIC to 
write an editor. 

many others who have a lot of knowl­
edge and experience. Even so, I may 
be wrong-indeed, the way things 
change so in this field, I'm bound to 
be wrong sometimes. 

Another reader asks why I ignore 
FORTH, which has a respectable 
number of dedicated-dare I say 
fanatic?-devotees . Alas, I continue 
to agree with my mad friend: FORTH 

is not a higher-level language at all . 
Instead, it's a kind of assembly lan­
guage that uses the programmer as a 
precompiler. 

This is not to say that you can't do 
magnificent things in FORTH, and in­
deed I'm told that the language is 
nearly ideal for certain kinds of pro­
grams. It's good with graphics, and 
Atari programmers are enthusiastic 
about its power for writing games 
and drawing elaborate maps and dis­
plays. (Of course, Atari programmers 
have a heavy incentive to like 
FORTH: for a long time it was nearly 
the only powerful language available 
for their machines . ) 

The problem is FORTH is unlike 
most languages and thus takes a lot of 
learning; and until recently you had 
to invest a good deal of time in the 
language before you could tell 
whether it was right for you . That has 
now changed. Whether or not you in­
tend to learn FORTH, you can learn a 
lot from Leo Brodie's new book Start­
ing FORTH. 

I very much liked this book; in­

'DO YOU KNOW WHE E YOlJR COMPUTER IS TONITE ?" 
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¥;lrKErTES VISION·80©80x24 Video 
51/4" -100 PER aox D1'splay Card 24900ALL CERTIFIED - 100'!b $ 

GUARANTY

s14900 Vista Computer Company's new Vision-80 board is a 
ABOVE WITH HUB RINGS sophisticated yet easy to use video display card tor 

VIDEO $16900 the Apple'" computer. 

I ~ . ~g~~~Ai~1GHT ..-----...-­..·--­...----------------i1100 !: ~--~~t~ FLOPPY DISK DRIVE PROTOTYPING CARDS 
12··:o~~~~:HITE ~l~~~E,t~ •28795 Apple•19.9s
FULL FACTORY WARRANTY 

s7995 TRACK zERa MICRO swncH I B M $49 95 . DDS 3.2.1$DDS3.3 Fourth • 
P-ASCA .. Dimension 

tor APPLE · L.. CP/M Systems 

6 K RAM CAR CONTROLLER CARD FOR aaavt99°° 
*LANGUAGETRANSPARENTT"l....llilliliililllllilliliiilillllililillllililililliilliillll.. 

• 6995 EXTENDER CARDS 
COEX FACTORY WARRANTY FOR APPLE. . . ) J.fa.95 

FOR l.B.M .. .. . •J.9'5 

NEW FROM 

EPSON TO APPLE 
PARALLEL INTERFACE ! 

$49'5 
CABLE INCLUDED 

Components Express ,INC 
• 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 
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FEATURE COMPARISON CHART 

FEATURE 
VISUAL 

50 
Hazeltine 

Esprit 
ADD S 

Viewpoint 

Lear 
Siegler 
ADM-5 

Televideo 
910 

Tilt and Swivel YES NO NO NO NO 
Detached Keyboard YES NO YES NO NO 
N-Key Rollover YES NO YES NO NO 
Audible Key Click YES YES NO NO NO 
Menu Set-Uo Mode YES NO NO NO NO 
Status Line YES NO NO NO NO 
Full 5Attribute Selection YES NO NO NO YES 
Smooth Scroll YES NO NO NO NO 
Line Drawing Character Set YES NO NO NO NO 
Block Mode YES YES NO NO YES 
Insert/Delete Line YES YES NO NO YES 
Bi -Directional Aux Port YES YES NO YES NO 

IColumnar Tabbing YES YES NO NO YES 
Independent RCV/TX Rates YES NO NO NO NO 
Answerback User i YESPro1uammable 

NO NO OPT. NO 

The VISUAL 50 represents a new 
approach in low cost terminals. Although it 

costs drastically less, it offers the features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom­
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard , smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code-for-code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,'" Lear Siegler ADM-3A'" 
and DEC VT-52.' Menu driven set-up modes in non-volatile 
memory allow easy selection of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power­
ful low cost terminals simply cannot match. 

The price of the VISUAL 50? Only $695 list. Call or write for 
full details on the latest in the industry's finest line of video 
terminals. 

Service available in principal cities through Sorbus Service, 
Division of Management Assistance, Inc. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

Circle 405 on Inquiry card. 



Circle 371 on inquiry card. 

Synergy-Card w1111 16K RAM and lns11uc1io11. 

OPT-1 Adds Parallel. Senal arid Tuners .. 

SBC-880 S-100 IEEE STAND ALONE 
,• J· • • - . SINGLE BOARD 

1-""j." ~ I -·· =- iw~ ' •. 
~... . - . - 1 COMPUTER.. . . ., · ,_--~-

USES Z·80A (2 or 4MHzJ 
FEATURES: RS232 Parallel and Serial 1/0 P011 • Pro­
q1.u11rn;1hh~ B;iud Aa1c 11 0-9600 • P1 09111mmahlc 1111cr ­ OUR PRICE 
nal Tunl.'rl> • On Boa1d EPAOM • I K On Board RAM 
Asscmhlcd .111cl Tested. Rc\jular $325 s29500CAB LE. . .$25.00 

FDC·1 S·100 IEEE 696 

FLOPPY DISC 
CONTROLLER 

USES WD1795·02 
FE.A TUA ES· S1a1c or the art <.h91t11I separator • 2 .2CPM B1os for SBC2/4 and 

ror -1 . D1,,,. .. r, 1:io1h5' • nr8 lfl l l/f'Tl l • l.'d • S1epA01es OUR PRICE 
r::.iri Jl..u I•" m1l'Tl 111 ., ~ l'.l • SO ,)11d OD formals • D19 1tnl 

ftac.,.. ..1u C•1 11 '1 )•.."~ 1 >0n A..<is~ml >lc-d J rid TJ.:$. lr·d s325°0CABLE. .S35.00 

S·100 IEEE REAL TIME 

CLOCK CALENDAR 
GIVE YOUR COMPUTER THE 


Hour-Minute-Second-Day 

Month-Vear 


FEATURES: So!£1Na1e com101 m1c n11i:s • On board 

Rl! t.hargil lJI P. B;i11c1y mam1a111s clock when comput er 
 OUR PRICE 
puw1~r is oil. s13gooAsSl'mlilcrl ;m(t Tcs1cl1. Regular $155 

THE SYNERGY-CARD FOR YOUR 
APPLE II 

FEATURES: Parallel Port • Serial 

Po11 • Clock Ca!et1cl;ir • Two ln1er­
val Timers • BSA X-10 Uluasornc

s1 gaio 
559.00 

- OPT·2 Adds Clock Caliinder !must have Opt-I ) 49.00 

OPT ·3 Adds BSA X·l 0 Interlace {must have Opl·l/-2] 39.00 

Paiatlel Cable 530.00 Serial Cable 520.00 

HIGH QUALITY S-100 

MAIN 
FRAMES 

3 Models to Pick From 
FEATURES: Forced Air Cooling 

• 08·25 Cutou1s • +BVOC @ 25A <r11d 

:t l 6VOC4i> SA Power Supply • Front Panel Power and Reset Sw11c:hes • Slo1s 

and PowN Supply for 5ya· or 8" Oise Onves 

MF+ w11h 8 Slots . . .. $450.00 

MF+MO w/8 S101s and Power Supply for 5Y... Drives . 550.00 

MF+DO w /8 Slots and Power Supply for 8" Drives. . 700.00 
Pleose add eima shipping for this item $12.00 

APPLE II COMPATIBLE ASCII 

FULL- •.,• .. • II .... .. .. . ....... ....... .
~ 

"it .. ...I O p ... " ,, • • 

ll:i1 ·~t- KEYBOARD 
COMPACT SIZE 

FEAT U RE S: N-Kuy Aolluver F1111cuon • Full ASCII Cude 


Ou11Ju1:> • H1uh Flex1bth1y for Mod1!1ca:1011 or E~pans1011 
 OUR PRICE
• TTL ll'vtil OutpulS • 011.0ll l11d1c auon s 
• Low Power Consumpuon sggoo

Apple II Keyboard . . •• . 

TANDON DISC DRIVES 
TM100·1 5%" 40 Track 5500 250K $248.00 
TM100·2 SY.-" 80 Track 0500 SOOK 3 19.00 
TM100·3 sw· 80 Track SSDD SOOK 320.00 
TM100·4 sw· 160 Track DSDD lOOOK 424.00 
TM848·1 ff" SLIMLINE SSDD 500K 424.00 
TM848-2 ff' SLIMLINE DSDD l OOOK 569.00 

EPROM's 
50up

,_, ."' 
2716 $3 .95 $3.55 CALL 
2732 '1.4U 6.55 CALL 
2532 a 09 7.55 CALL 
2764 19.95 CALL CA LL 

MISC 
COP· 1854ACE (UART) 

Z-80A CPU 

RAM's ,_, Bup Soun 

6116P·31150nS) 6.50 6.30 CALL 
2 114L·2(200nSJ 2.10 '70 CALL 
4164·2 (200n5 ) 7.90 749 CALL 

(1 50115 ava1labl~) CALL 

JOGGING RADIO 

$4.80 HEADPHONESW '7 H ~~ 
5.29 ~ 

16K RA M EXPANSION KI T ~ w1111 
FOR TRS·BO MODEL 111 PURCHASE 

$ 12 .95/8 OF $300 OH MORE 
(Jtl~•r • P•r""' Ill<.. JO 1!1111 

.=':.- SUNTRON/CS CO., INC. 
-- 12621 CRENSHAW BOULEVARD 
~~ HAWTHORNE, CALIFORNIA 90250 
~ STORE HOURS ~~~:~~y 1~;:~~ ::: ~;~:;~ 

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 644-1149 1-800-421-5775 
Mail Order-Minimum Orclcr : S 10. Sencl Money Orrle1 O' Check :o: 

P.O. BOX 1957-Dept. R. HAWTHORNE. CA 90250. USf! your 
VISA or M <1s 1c rc ard (please inc lude expiration da1 c) Add S2.00 
pos1agc illHl han d l ing to order. C;1!1fom1a resi dents iHld 6% s;1 lcs lilx. 
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deed, I was given it in San Francisco 
and idly thumbed through it in the 
airport bar while waiting for my 
plane. Next thing I knew I was 
trapped. I read it while flying home, 
and then when I got home I continued 
reading; and when you consider that 
I'm not a FORTH enthusiast, and in­
deed don't much care for the lan­
guage, you'll have an idea of how 
well Brodie writes. I can' t imagine 
why a book about FORTH, illustrat­
ed with goofy cartoons of a smooth­
talking interpreter, a masked execu­
tioner, a tonsured dictionary-writing 
compiler, a numbers runner, and 

Software Reviewed 
CBASIC 

CB/80 (compiler version of CBASIC) 

CBASIC86 

Pascal/MT+ 


CP/M-86 operating system 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

MBASIC 
BASCOM (BASIC Compiler) 

Microsoft Corporation 


10700 Northup Way 


Bellevue, WA 98004 


(206) 828-8080 

Pascal-M 
Pascal-M-86 

Sorcim Corporation 


405 Aldo Ave. 


Santa Clara, CA 95050 


(408) 727-7634 

Books Reviewed 

various monsters would fascinate me; 
but it did, and indeed kept me reading 
long after I decided that FORTH was 
not for me. 

If after reading Brodie you decide 
you want to use FORTH, I'm told 
that FORTH Encyclopedia by Mitch 
Derrick and Linda Baker is very good. 
Note that I do not myself endorse it. 
The authors gave me the book, and it 
seems to be written in English; but it's 
a reference work, not a text, and thus 
organized in a way that assumes you 
know more about FORTH than I'm 
ever likely to. People who do know 
FORTH seem to like it a lot.• 

8080, 8085, Z80 
8086/8088 

$150 
$500 
$325 
$350 
$600 
$250 

CP/Mand Apple 
$350 
$395 

$395 
$495 

Computer Programming for the Complete Idiot 
Donald McCunn. San Francisco, CA: Design Enterprises 
of San Francisco, 1979. $6.95 

FORTH Encyclopedia 
Mitch Derrick and Linda Baker. Mountain View, 
CA: Mountain View Press, 1982. $25 

Instant BASIC 
Jerald R. Brown. Beaverton, OR: Dilithium Press, 1982 (2nd ed., paperback) . $12.95 

Starting FORTH 
FORTH Inc. and Leo Brodie. Englewood Cliffs, NJ: Prentice-Hall, 1981. $19.95 

Write, Edit, and Print: Word Processing with Personal Computers 
Donald McCunn. San Francisco, CA: (paperback) $24.95 
Design Enterprises of San Francisco, 1981. (hardback) $34.95 



POPULAR__ 
COMPUTING is making 
computing more popular ••• 
and simple ••• and enjoyable! 
Month after month after month. 

Here it isl A magazine that provides the 
computer news, how-to's, and feature 
articles necessary for you to keep abreast 
of how computers do, and will, affect 
your work and your play. Best of all, it's 
delivered in plain language, without 
technical razzmatazz and jargon. 

POPULAR COMPUTING is so excit­
ing, so important, so informative, that 
everyone will fully understand what's 
really happening. Every issue is en­
riched with dollar-saving product 
reviews, special news briefs, and 
feature articles by famous 
contributors (like Isaac AsimovJ. 

POPULAR COMPUTING is a 
magazine that must be read to 
be truly relished. That's why 
we've mounted a ... 

SPECIAL INTRODUCTORY OFFER 
~hat enables you to try 

r-----------------------------------------------------~POPULAR COMPUTING 	 SUPER SAVINGS FOR ME... l'm enclosing my check or credit card number to take ad­
vantage of this super introductory offer of 12 issues for only s11 .97 saving me S3.03 
on the basic rate of s 15.00-and saving me s18.03 off the newsstand rate of S30.00. :::it NO RISK whatsoever. 
If my 30-day review of your first issue doesn't I 00% please me. I may cancel my 
subscription and you will promptly refund ALL my money or give me a FULL credit on 
my charge card marked below:POPULAR 
Mail Today to: POPULAR COMPUTING P.O. Box 307 Martinsville. NJ 08836 
D Bill me at s 12.97 D Check Enclosed for S11 .97 7BA2COMPU.............................~
T/JN6 D Charge s11 .97 to: D Visa D Mastercard 

Card N o .. _______ ____ ____ _P.O. Box 307 
S1gnature _________ E:cp1res_	 ___ _ _

Martinsville, NJ 
Name (Please Print) _ _____________ 

08836 
At1d1e.n ________~-------

Crty_____ ____ State_ Zip,____ _ 

Please allow six to eight weeks for processing 

~-----------------------------------------------------~ 



Tea eh 

U 


The WORD Plus proofreads 
5,000 words/ min., looks up the 

correct spelling and, if you wish, makes 
the correction for you! 

The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely. 

The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 

The WORD Plus works! ... with 

Computer~~~~~~:1i~~;~
~ P.C.)


,0 Spell ;~~ :::~=~n~~~~a~~;~·call: Wayne Holder 

----oasis Systems---- ­
2765 Reynard Way, San Diego, CA 92103 

(714) 291-9489 

WordStar is a trademark of Micro Pro, lnt'I. 

Magic W and is a trademark o f Peachtree Software, Inc. 

Mince Is a trademark of Mark of the Unicorn. 


Distributed by: 

SOFTWAll Dl51118UTOIS 
1 ·800·252·4024 (in California) 

1·800·421·0814 (outside California) 
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An Introduction to 

the Human Applications 


Standard Computer Interface 

Part 1: Theory and Principles 

To evolve into a consumer product 

the computer must have a standard, easy-to-use format. 


Many people see the personal com­
puter as merely a cheaper, smaller, 
and slower version of its larger data­
processing relatives. However, it's 
becoming apparent that the personal 
computer is an entirely different type 
of machine, shaped by a tech­
nological evolution that should result 
in computers that work for people, 
rather than the other way around. 

The proposed Human Applications 
Standard Computer Interface 
(HASCI) was designed as an impor­
tant step in that evolutionary process. 
It is the result of approximately six 
years of effort, proceeding from the 
most general considerations to a very 
specific result. I will describe this pro­
cess of development in two parts . 
First, I will explain the theory and 
principles behind the HASCI inter­
face. We'll learn why the interface is 

Copyright © 1982 by Rising Star Industries. 
All rights reserved. 

Chris Rutkowski 

Rising Star Industries 


24050 Madison St., Suite 113 

Torrance, CA 90505 


needed and what it is generally in­
tended to do. Next month, in part 2, 
I'll describe the actual implementa­
tion and design specifications of the 
interface. 

Theoretical Background 
I entered the microcomputer mar­

ketplace in 1975, during the very in­
fancy of our industry. Then as now, 
those of us on the "inside" of the in­
dustry saw visions of microcom­
puters gracing every desk in the 
world someday, when the industry 
grew up. 

Then as now, the consensus of 
opinion within the industry was that 
the microcomputer would be the 
bright star of the future. We knew it 
was so, but we couldn't prove it; 
therefore, financial backing was hard 
to come by. It is easy to forget that, in 
1975, the microcomputer was not yet 
the darling of the venture-capital set; 
Wall Street had taken a bath on com­
puter companies just a year or two 

earlier during a recession, and our 
claims to have found a magic formula 
for success fell upon jaundiced ears. 
The one precept on which everyone 
seemed to agree was that no one 
could predict such a fast-changing 
market more than a year or so in ad­
vance. 

In the intervening years, I've heard 
that phrase a hundred times or more; 
I suspect you have too. It's one of 
those pieces of common wisdom that 
sounds good in a speech and makes 
for good press: the media repeat it, 
the bureaucrats who read the media 
repeat it, and the media repeat it 
again. This sort of publicity is dis­
couraging . Nevertheless, with 
blinders firmly in place, enterprising 
companies continue the struggle to 
design their way into a murky future. 

The Challenge Accepted 
In 1976, during the first Atlantic 

City Computer Show (thank you, 
John Dilks, for your vision) the "can't 
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SUPERBRAIN 
11. 1 

The super performing, super 
reliable microcomputer from 
lntertec Data Systems features 
twin double-density 5V4" drives 
with 350K or ?OOK of disk storage 
- expandable to 1 0 megabytes. 
A CP/M* Disk Operating System, 
64K of .dynamic RAM and more. 

I!: SUPER 

iilPRICE 

Because we're a nationwide 
distr ibutor of SuperBrain , 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest p rices in 
the business. 

SUPER 

SERVICE 

Better yet, we offer you a 

great deal of service and suppor1 
because we want your business 
tomorrow as well as today. 
• 	 We'll burn-in your SuperBrain 

for 7 2 hours before 

we deliver it 


• 	 We'll help with installation 

and configuration 


• 	 We'll repair equipment at our 
service center and replace 
modules when necessary 

• 	 We'll fill your software needs 
or help you develop your own 

• 	 We'll match your SuperBrain 
with a super printer 

For more information call 609·424-4700 
or 215-629- 1289. To order c all tol l-free 
800-257-5217. In NJ call 609-427-4700. 

)_

1nRIJ!l 1flll7il 

_,11t;: 11y n111, l'lil.J UOUUJ 

• Registered trademark of Digital Research Inc. 
SuperBrain and CompuStar are trademarks 
of lntertec Data Systems. 

predict" motto rang loudly in my 
ears. It was plain at the time that if 
our industry was to put a microcom­
puter in every home, the two essen­
tials were money (lots of money) and 
manufacturing capability. It was also 
plain that prediction precedes pro­
duction; no company executives in 
their right minds would put up the 
megabucks necessary to develop the 
microcomputer without knowing 
where that development would lead. 
Tooling for extreme mass production 
costs millions; for that kind of invest­
ment a one-year prediction lead was 
far from adequate. 

Thus it was not until 19'81 that IBM 
entered the personal computer mar­
ket. It is to that company's credit that 
its machine avoids most if not all of 
the inanities perpetrated by IBM's 
peers . Witness the pitiful efforts of 
most minicomputer companies to in­
troduce personal computers over the 
last few years; most if not all of these 
machines were obsolete before the 
first carton was shipped. The only 
prediction those companies could 
make was that their profitability 
would plummet within a few years if 
they couldn't penetrate the micro­
computer field . And in fact, this has 
come to pass . 

On the subject of market predict­
ability, many heated discussions took 
place comparing various hardware 
and software components, but I 
realized that further arguments on the 
advantages of one processor over 
another, one operating system over 
another, or one language over 
another were wasted words unless 
you knew how those items r&lated to 
the evolutionary path of the indus­
try-the yardstick for measuring 
potential worth . And I took it upon 
myself to research the question of 
prediction. 

Research Methodology 
I chose a most unscholarly 

methodology, but one well suited to 
the task. Rather than dig through 
stacks of ponderous marketing tomes 
in dusty libraries and research what 
had already been done, I reasoned 
that any worthwhile work was prob­
ably buried so deep as to be invisible. 
After all , if viable principles of pre­

dictability (in terms of the computer 
market) were available, why weren't 
they in use? I therefore decided to 
conduct a broad survey of earlier 
technological industries, narrowed 
down to those that had reached the 
mass consumer markets. 

I scanneci the marketing history of 
twentieth-century Western civiliza­
tion, seeking instances where highly 
technical products were converted 
into mass-market commodities over a 
relatively short period of time . If you 
think this through yourself, you'll 
find several examples, including 
radio, television, electric lightbulbs, 
and of course the automobile. 

I soon perceived a pattern in the 
emergence of these products that 
either had gone unnoticed before or 
had been erroneously classified as 
unimportant. To illustrate this, let 's 
consider how one such product 
evolved. 

Case Study: The Automobile 
I ask you to turn your mental clock 

back to the year 1905 and consider 
the state of the automobile market at 
that time. 

First, the automobile was nowhere 
near mass production yet. Most 
manufacturers were backyard experi­
menters (I suggest that the phrase 
"garage shop" must have originated 
somewhere around here). They were 
technology freaks working on the 
hottest gadget then conceivable. 

Peruse some of the popular 
literature of the time; items about the 
coming wave of horseless carriages 
abounded. There were literally hun­
dreds of fledgling man ufactur­
ers-every bicycle and carriage shop 
fancied itself to be the next Pullman 
Company (the coach manufacturer 
that became very successful making 
railroad cars). And what cars they 
made! Although most had four 
wheels , their similarity to the 
automobile of today stops there. 
Some of those contraptions were 
steered with tillers like a boat, while 
others had reins like a wagon. A few 
had three wheels. They had hand­
brakes on the right and foot brakes 
on the left; fixed throttles and throt­
tles on the dash . Few if any were 
closed in with a roof. And not one 
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THE 

Pineapple™ 

48K Color Computer Kit 
Easy to assembly! All components are clearly silk screened on the 
circuit board. Kit includes predrilled double sided PC Board, all 
integrated circuits, sockets, professional high-impact plastic casing, 
keyboards, connectors and switching power supply. 
Features• Numeric key pad• Game paddle jacks on both sides • 

$ 6 4 500 .• Speaker volume control on the back • Expansion slots • 
Dealer Inquiries Invited. per kit 

No C.O.D. orders 

51/4" Flexible Disc Sale 
Why buy other brands when you can buy WABASH discs for 
much less and backed by 1 year factory warranty. 

100% APPLE Compatible 
5 1;." Floppy Disc Drive 

$295.00 Each 
$375.00 Each 
(with controller) 

Z80 . .. ..... .. 8.75 Z80A·DMA .. 28.50 2708 ....... . . 5.95 

ZBOA ....... .. 9.25 2102 ...... .. . 1.50 2716 ......... 9.60 

8080A.. .. .... 5.50 21L02... ..... 1.50 2516 . . .... .. 11.95 

Z80-PIO ... . .. 7.50 2114 . ........ 2.95 2732 ... ..... 15.95 

ZBOA-PIO..... 8.50 2114L ..... . .. 2.95 2532 . ..... . . 16.95 

Z80A-SIO.... 29.50 4116 ..... ... . 3.00 2764 . . . . .... 49.95 

Z80A·CTC . .. . 8.50 1702A........ 4.95 


IC SOCKETS 
LP WW LP WW 

8-pin 5/ .75 5/1.91 22-pin 5/1.62 5/4.66 
14-pin 5/1.00 5/2.40 24-pin 5/1.80 5/4.77 
16-pin 5/1.20 5/2.65 28-pin 5/2.10 5/5.87 
18-pin 5/1.35 5/2.98 40·pin 5/3.02 5/6.89 

20-pin 5/1.52 5 /4.55 

PART# DESCRIPTION PRICE 

( 1 O for $2.5°ea.M13A211X 5'/•"SSDD Soft Sector w/Hub Ring 
M43A211X 5'14"SSD D 10 Hard Sector w/Hub Ring ' Call for our low 
M53A211X 5Y."SSDD 16 Hard Sector w/Hub Ring ) prices on larger 

16K RAM BOARD KIT 
* Upgrade your Apple ® computer to64K with this 
easy-to-build kit. Includes 8 ea. 4116 memory chips 
and all necessary l.C .s and components. Gold 
plated fingers. 

Only $59.95 per kit 

l quantities. 

JOYSTICKS AND 

GAME PADDLES 


For Apple © and Pineapple '" 
computers from TG Products. 
Game Paddles ..• 39.95/pair 
Joysticks . . ..... $54.95 ea. 

MODEL NO. DESCRIPTION LIST SALE 
VM4509 9" B&W, 10 MHz $190.00 $169.00 
DM5109 9" Green 1 O MHz $200.00 $180.00 
DM 8012 12" B&W, 18 MHz $250.00 $225.00 
DM 8112 12" Green, 18 MHz $260.00 $235.00 
DMC 6013 13" Color $470.00 $425.00 
DMC 6113 13" RGB Color $995.00 $895.00 

SPECIAL SALE ON LE MONITORS 

9" Black and White . .. ...... ....... .... ... ....... $ 99.50 


9" Green . . . . . . . . . . . . . . . . . . . . . . . ....... $120.00 


12" Black and White . . . • • . . . . . . • . . . . . ........... $119.50 


12" Green ............ . ... ... . .. . .. • . . .... . . . ..... $139.50 




NIC-ASTRO Ill 

was truly practical for the average tion of a relatively few details, you tural stabilization, the design effort 
person. (Does this sound familiar?) would be able to climb into the typi­ and creativity that were previously 

It's easy to look back at these early cal automobile of 1925 and drive it engaged in the random creation of ar­
machines and say, "How quaint." It's away. chitectures is now geared toward the 
easy to overlook the fact that every refinement of the design elements that 
single engineer and user had his or her Architectural Stabilization comprise the stabilized architecture. 
own idea of perfection. Ideas abound­ By 1925, the architecture of the This point is crucial: a stabilized ar­
ed, and while each no doubt had automobile had become standard­ chitecture ends the game of random 
some validity, no one could agree on ized. That architecture has not altered invention and redirects the tremen­
what was valid and what wasn't. In significantly in the ensuing 57 years. dous creative energy of engineers to a 
modern terminology we would say Today, the products that you see better-focused goal-the improve­
that the engineers were coming up parked on the streets and recognize as ment of the design elements. The im­
with possible design elements that automobiles are architecturally iden­ provements realized may be quite 
were combined almost at random tical to each other. No architectural substantial. For example, consider 
into architectures (a collection of difference exists between a Subaru suspension systems. Before 1925 no 
design elements). and a Rolls-Royce. automobile had a suspension system 

Now turn your mental clock for­ If you check other technical mar­ truly worthy of the name. In the en­
ward to 1925, and consider again the ketplaces (for example, that of televi­ suing years such comfort items 
state of the automobile. Things had sion), you will see that this same evolved beyond all prediction . 
definitely changed. The auto was in phenomenon has occurred. First, in­ Thus we see that while architec­
mass production. Hundreds of thou­ dependent engineers developed a tural stabilization may seem to limit 
sands per year were being added to a wide variety of design elements. certain aspects of design, it can and 
blossoming economy. And more im­ Then their ideas were assimilated should precipitate a design revolution 
portant, we find that every car on and adapted until, now, the architec­ far more exciting than pure laissez­
the road had a steering wheel and a ture has ceased to change. I call this faire engineering. 
throttle, brake, and clutch on the phenomenon architectural stabiliza­
floor. It had windshields and head­ tion. The Mechanics of Stabilization 
lights. We find that, with the excep- In the period following architec- A detailed analysis of the market-
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ing factors that affect each step of a 
product's life span is beyond the 
scope of this article . However, the 
results of my investigations revealed 
the following sequence of events 
leading to architectural stabilization: 

•First, engineers (or technical 
specialists) conceive of a new product 
class and build it for its own sake. 
•Engineers then use the product. 
•If the product promises to fun­
damentally revise the quality of life 
for its users, the number of par­
ticipating engineers will swell. (They 
sense the market potential and have 
visions of earning wealth and fame .) 
•Eventually, this growing en­
thusiasm gains popular notice, and 
certain nonengineers purchase the 
product. These nonengineers find the 
architectures designed by engineers to 
be difficult to use; they recommend 
improvements but are willing to 
undergo difficulty in using the prod­
uct. They are "enthusiasts." 
• Increasing demand increases pro­
duction, which lowers the product's 
price. 
•People who are not willing to 
undergo substantial difficulty in using 
the product purchase it. These users 
are disappointed by the currently 
available products. They are con­
sumers-they want the benefits with­
out the difficulties. 
•More communication about the 
product occurs in the popular media. 
•If the product does not fill a truly 
fundamental need, its popularity sub­
sides, leaving a core group of en­
thusiasts that will then grow at a 
slower rate. The product will show a 
gradual evolution of architecture 
across time. 
•If the need for the product is truly 
fundamental, demand continues to 
grow, but actual market growth may 
slacken. 
•This growth of demand (potential 
market) motivates engineers and en­
thusiasts to redesign the product to 
make it easy to operate. In other 
words, swelling demand precipitates 
the creation of a human interface that 
makes the device easy to use. 
•An easy-to-use version of the pro­
duct finds a ready and willing 
market. 
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•The first manufacturer to imple­
ment ease of use soon gains a market 
edge. 
•Other manufacturers either follow 
suit or perish . 

This sequence, or one closely 
analogous to it, occurs in the evolu­
tion of all product markets. For the 
microcomputer market, certain fac­
tors have become clear. First, the 
microcomputer market has not yet 
achieved architectural stabilization. 
Second, the microcomputer appears 
to have all the elements necessary to 
cause architectural stabilization to 
occur; that is, its impact on users is of 
sufficient importance to force stabil­
ization to occur. Third, the micro­
computer market has currently 
reached that step of increased popular 
demand that should precipitate the 
development of an easy-to-use ver­
sion of the product. 

It's no accident that human-factors 
engineering has risen to such promi­
nence over the last year. It is a natural 
and necessary step in the evolution of 
the product classification from a tech­
nical specialist's market to an enthusi­
ast's market and finally to a consum­
er's market. 

Thus the development of a human 
interface coupled with mass-produc­
tion technology should be the key to 
opening the consumer market for the 
computer. 

Let me digress for a moment to 
observe that architectural stabiliza­
tion occurs at many levels of observa­
tion , not only with products such as 
those discussed here but also with 
subproducts-raw materials and their 
elemental forms. All undergo micro­
cosmic architectural stabilization. 
Likewise, stabilization tends to occur 
in structures far larger than products: 
nations, families, and businesses. All 
exhibit variations of this same phe­
nomenon . It thus appears that ar­
chitectural stabilization is a fun­
damental mechanism of systems evo­
lution : the imposition of a mutually 
accommodative interface between 
two counter efforts, thoughts, forces, 
or intentions. 

In Search of a Human Interface 
The many clues that led to the de-
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Figure 1: The Human Applications Standard Computer Interface (HASC[) keyboard divides the computer system into a series of 
menus that link the user (as pattern recognizer) to the computer (as symbol manipulator) . Virtually every application requires that 
certain fundamental actions be performable, and these fundamental actions are placed directly on the keyboard. 

velopment of our proposed human 
interface (HASCI) came primarily 
from fields far removed from the nor­
mal realm of computer science. The 
difficulty was this: before an interface 
could be designed, the actual relation­
ship of man and computer had to be 
defined. I had concluded early on that 
the entire question of artificial in­
telligence could be ignored in the de­
sign of an interface, which was for­
tunate since no workable definition of 
intelligence exists. Rather, an inter­
face involves questions of capability: 
What can people do, and what are 
they good at? This approach proved 
very profitable. 

Even if you were offered a million 
dollars to manually multiply two 
times two a million times, you would 
have a very difficult time completing 
the task; most humans would be psy­
chologically incapable of completing 
the job. Yet virtually any computer 
can do it easily and with remarkable 
speed. Conversely, such problems as 
"recognize a certain person's voice," 
solved by almost any infant (especial­
ly if the voice belongs to the child's 
mother), still represent a major chal­
lenge to even the finest computers 
and programmers. 

An analysis of these problems sug­
gests that people are much better than 
computers at recognizing patterns, 
while computers are much better than 
people at manipulating symbols. 

~ Circle 70 on inquiry card. 

Following this logic, the ideal rela­
tionship of computer and user should 
involve the computer as a symbolic 
manipulator and the user as a pattern 
recognizer. 

This explains the overwhelming 
popularity of word processors and 
s.preadsheet calculators. One manipu­
lates words and letters, the primary 
symbols of man. The other manipu­
lates numbers, man's second most im­
portant symbol set. 

It follows that a complete computer 
for the typical user should provide 
the facilities for manipulating all the 
primary symbols of man (words and 
letters, numbers, general symbols or 
drawings, and the temporal relation­
ships between these symbols-time). 

We usually manipulate these sym­
bols on pieces of paper, which if 
saved for later reference may be 
generically called documents. We re­
quire a means of storing, retrieving, 
and indexing these documents and of 
communicating their contents to 
some other person . 

These considerations gave birth to 
a hardware-software synthesis. 
Rather than take the accepted path of 
generalization-designing the com­
puter interface to accommodate any 
imaginable task-we conceived of an 
interface that would be specifically 
designed for symbolic manipulation 
tasks as described herein. The HASCI 
keyboard (figure 1) was the result. 

Fundamental Principles 
The described theoretical explora­

tions led to the evolution of a number 
of principles that form the rationale 
of the HASCI standard. A detailed 
examination of these principles 
follows. 

The Computer Is a Tool 
The computer as symbol pro­

cessor and the user as pattern 
recognizer complement each other 
well. In this arrangement, the weak­
nesses of each can be ignored; their 
strengths added together form a 
synergetic whole far more powerful 
than either, and such a blending of 
strengths is the functional property of 
any tool. 

A hammer uses the advantages of a 
steel working face (hardness and 
mass) combined with the advantages 
of the human arm (motion and 
leverage) joined by an interface (the 
handle) to perform some task dictated 
by intellect. Similarly, the computer 
uses the advantages of electronics 
(rapid manipulation of symbols) 
combined with the capabilities of the 
human mind (pattern recognition), 
joined together by an interface (key­
board and screen) in order to perform 
tasks dictated by intellect. 

In an ideal situation the relation­
ship of user and tool approaches one 
of transparency. The user is able to 
apply intellect directly to the task; the 
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tool itself seems to disappear. This 
transparency is characteristic of all 
expert applications of tools-every­
thing from hacksaws to racing cars. 

Thus, a study of tools as a class can 
provide us with a set of rules that are 
applicable to a computer interface : 

•The interface is a means of control­
ling the tool . 
•The interface must accommodate 
the needs of both the application and 
the user. 
•The interface itself must present the 
information necessary for its use. 
•Mastery of the interface may re­
quire practice. 
•With mastery, the interface must 
become transparent to the user. 

Clearly Label the Controls 
Televisions are easy to operate. 

They have a limited number of con­
trols. A stereo may have far more 
controls-complex models have 
dozens. But in each case, the controls 
either produce an immediately 
observable effect or are very clearly 

labeled as to their function . In each 
case, a relatively casual comparison 
of the controls on the device with the 
results produced and the understand­
ing provided by intellect makes oper­
ation almost self-evident. Such is true 
of all mass-consumed products. How­
ever, on the average computer, there 
are numerous functions that are in no 
way self-evident. 

Perform this test: walk up to a 
computer you're not familiar with 
and pretend it 's the first computer 
you've ever looked at. Then guess 
how to save or load a file of informa­
tion. Get it? No. way! You've got to 
study the manual and learn the code. 
You're required to learn and mem­
orize the information. A little 
memory requirement is a positive 
thing : it makes the skill more valu­
able. But when you must rely on 
memory, the interface is effectively in 
your head rather than on the 
machine. (Imagine the potential 
hazards if a power saw were designed 
this way .) 

We therefore see the necessity of 

providing controls for the major 
functions of the computer and of 
clearly labeling these controls . Ideal­
ly, activating the controls should 
generate an instant feedback to the 
user: not just an audible "click" to 
prove the button was pushed, but 
also a significant change in status 
(such as a new message on the video 
display) indicating that something is 
happening. 

Transportable Knowledge 
The concept of transportable 

operator knowledge refers to the fact 
that users of consumer products ex­
pect and demand that the skills they 
acquire in learning to operate one 
machine be applicable on any 
machine of the same class. 

For example, consider the type­
writer. There are minor differences in 
the placement of certain controls, but 
a user who has learned on one type­
writer can pretty well sit down at any 
typewriter in the world and type 
away. This is not because the task is 
overly simple: a typist must learn to 
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manipulate a hundred or more keys, 
switches, and levers to operate the 
machine in differing circumstances. 
However, the typewriter as an ar­
chitecture is fully stabilized to per­
form its appointed task. All type­
writers have carriage returns, a 
means of setting tabs, a margin 
release, etc . These are sufficiently 
clear that an inspection of any 
machine rapidly reveals how to per­
form these functions . 

Now consider the computer. Near­
ly every software writer and hard­
ware designer has a unique way of 
telling a computer to save and load a 
file. Even though virtually every 
operator needs to perform these func­
tions with great frequency, every 
time you change machines or pro­
grams you have to learn how to save 
and load all over again. (This is not to 
say that any one of these ways is 
wrong; rather, that on a consumer 
computer the basics should be done in 
one workable, learnable way .) 

It is ironic that the data-processing 
and computer science industries have 
given so much attention to trans­
portability of software . The benefits 
of this transportability appear to ac­
crue primarily to programmers, and 
while it's understandable that people 
should create tools that they them­
selves need, transportable software 
eases only the programmer's burden. 
Transportable operator knowledge 
serves all users. 

In a similar vein, it becomes clear 
that arguing the benefits of 16-bit ver­
sus 8-bit machines is analogous ta 
arguing the merits of 8-cylinder ver­

sus 4-cylinder engines. Your choice 
should be based on how much pay­
load you expect to haul, not whether 
you get a steering wheel with the ve­
hicle. Performance from the consum­
er's standpoint is the ease with which 
desired tasks are accomplished : fast 
and difficult is still difficult. 

When we approach the matter in 
this light, we realize that consumers 
will expect computers, both complex 
and simple, to have interfaces that are 
virtually identical. For all intents and 
purposes, anything that can be run on 
a 68000 microprocessor should be 
able to run on an 8080; the difference 
should be in how fast and how much, 
not how. 

In terms of operating systems, 
while Unix may have certain advan­
tages over CP/M (or vice versa), this 
is of no interest to the average user. 
Operating systems are tools for pro­
grammers. The symbol manipulator 
should function as an intelligent inter­
preter between the user and the oper­
at ing system, and that interpreter 
should function almost identically on 
any operating system . (Most applica­
tions programs are considered as run­
ning under an operating system. The 
interface, however, should be consid­
ered as running over the operating 
system . It actually mediates between 
the operating system and the user just 
as would a programmer. In this case 
the interface is the expert who makes 
the difficult seem easy.) 

Design Out Technical Choices 
Early in the days of the S-100 bus, I 

put together a kit for a serial interface 

board (the 3P+S). It was quite 
marvelous and went together easily, 
that is, until I got to the "jumper op­
tions." There were dozens of options. 
You could configure the system just 
about any way you might imagine : 
number of data bits, parity, stop bits, 
and so on. All fine except for one 
small problem: I was a novice com­
puter user and had no possible way of 
knowing which of these options 
served my purposes. After a few days 
of messing about and getting nowhere 
I asked a computer expert for help . 
He had the board configured for my 
system in a matter of minutes. 

This highlights a typical problem. 
Because a computer can be con­
figured in many ways, experts often 
want to build in every conceivable 
option because "you never know 
what the user may want to do with 
the system." However, we have 
already accepted the concept that the 
consumer computer is a tool for 
manipulating symbols. So we do 
have an idea of what the user will 
want to do. 

Even a so-called user-friendly sys­
tem may have an incredible array of 
choices. I recently bought what was 
billed as a user-friendly electronic 
mail system. It offers me options of 
stop bits and parity and data rate­
j ust like the old 3P + S. It also 
presents a vast array of choices of 
how to send the data : compacted for­
mat, binary code, straight ASCII 
(American Standard Code for Infor­
mation Interchange), and more. The 
designer of this code apparently con­
fused "user-friendly" with "all possi-
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GRAPHICS, ENHANCED SCREEN FEATURES (H/L INTENSITY, REVERSE VIDEO), TONE GENERATOR, 2 RS·232 
PORTS, ONE PARALLEL PRINTER PORT, ALSO BOOTSAS INTELL\GENTTERMINAL. 

$199 OPTION PACKAGE Save $461 $2990PTION PACKAGE Save$631 
• 	ZSOB CPU SPEEDUP· Programmable to 6MHz • INCLUDE SALL THETHE$199 PACKAGE PLUS­

(Simpleplug·lninstallation) S149 • Box 01 10 Diskelles (s1
;.,· SS/OD) s 2.5 

• DISPLAY RISER- Eleva\es4~or s·, SteelConstruct1on S 29 • Surge-Prolected Mulliple Oullet Slrip 
• ACAYLICGAEENSCAEEN· M~ded tolilCAT $ 19 (6outlels,circuilbreaker,or11ofl,tightJ S 19 
• NYLONANTt-GlAAE SCREEN · SuetchesoverCAT S 19 • Enter Key fer Numeric Keypad (installed) $ 19 
• 	SYSTEM OUST COVERS. 3covera i>'O\eci CAT, • CoatingFan fits in display/processor,quiet $ JS. 

Dfives&Keyboard $ 29 • ParallelPrin1erCab\efor820-ll .$ 19 

'PRICE INCLUDES THE NEW 
XEROX 820 II DISPLA YIPROCESSOR, Al~1'l:~0A~~r~:~~~L8S~Vltl~i ;,. other 
KEYBOARD and 2 TANDON DRIVES. Hardware & Software I 

WORDSTAR $225 DATASTAR $160 
SPELLSTAR $1 15 CALCSTAR $135 
MAILMERGE s 70 SUPERSORT $115 

XEROX 820 II SYSTEMS 

5W SS/DD • $1995* 

SW OS/DD • $2295• 

Bff SS/DD • $2695* 

~ OS/DD • $2995' 


mlcro'\NEST 
Box 545, 1700 Front Straet 

FortlBenton, MT 59442 

CALL COLLECT TO ORDER: 

(408) 622-5651 9-!i 'II.OT, M-f 
VISA.MC.C....Cl!,MO,COO.......lorVISA~lolC. 


Md3"1or9ip~·ftl.\o\IUPS. ........ l2.50 


XEROXGQ.'llOll••~ofXEROXCarp. 
CPIMlslr~QltheDigit.tR_.SrchCorp. 
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While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the 08180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the 08180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the OS180 one of the most versa­
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time-proven performer-the 
Datasouth OS1 80. 

The 08180 printer is avail able nationwide through our network of sales/service distributors. 

dala@@M~UD computer corporation 
P.O. Box 240947: Charlotte, N.C. 28224: 704/523-8500 

Tix: 6843018 DASOU UW .. 
Circle 129 on inquiry card. 





Introducing bel ler company 

planning,company-wide,with 


VisiCalcAdvanced Version. 

More than 300,000 business 
professionals have discovered 
how much help our VisiCalc® 
program can be in planning, 
budgeting and forecasting. 
Now we can help businesses 
even more. 

VisiCalc 
Advanced Version 

does it all 
VisiCalc Advanced Version 
makes it easy to extend the 
problem-solving power, 
speed and accuracy of the 
"electronic worksheet" 
throughout an organization. 

With this program, 
you'll be able to leverage the 
knowledge of your most 
knowledgeable people. Make 
more productive use of more 
of your staff. And do a better, 
faster, smarter job. 

"!create a complex, yet easy-lo­
use worksheet ..." 

The best way 

to do what every 

company wants 


todo&etter 

With VisiCalc Advanced Ver­
sion, the people and depart­
ments in your firm will be 
able to quickly develop their 
plans, in a uniform format, for 
easier consolidation into your 
overall plan. 

And everyone involved in 
your planning process will be 
able to make their most produc­
tive contribution to the effort. 

Sophisticated
planning made 

easyforeveryone 
Using VisiCalc Advanced 
Version, knowledgeable indi­
viduals within your company 
can create powerful,prefor­
matted worksheets, or "tem­
plates," for nearly anything 
numerical. 

For example, the know!­

"Then, doing our department's 
budget is as easy as filling in the 
blanks!" 

"The program makes it practically 
impossible to make mistakes!" 

''I ask ''W'hat if?' by changing any 
number . . . the new results are 
instantly calculated." 

edge of a corporate financial 
officer can be applied to create 
templates for complete and 

consistent financial reporting. 
Then others in your company 
without extensive financial or 
computer expertise can easily 
use these templates to provide 
the desired information in 
a uniform manner. 

It's so easy. They simply 
"fill in the blanks" on the work­
sheet. In seconds, the pro­
gram performs all the com­
plex calculations built into the 
worksheet, and displays the 
answers to problems that 
could have taken hours to 
solve by hand. 

Everyone
can consider 
"What if•••?" 

The speed and versatility of 
VisiCalc Advanced Version 
make it easy to explore alter­
natives. Both template build­

"With just a few keystrokes I 
consolidate the worksheets ... " 

ers and worksheet users can 
change any number in a prob­
lem and instantly see the new 
results. Everyone will be able 
to analyze the impact of deci­
sions before they make them. 

Mistakes locked 
out, help built in write us at 2895 Zanker Road, 

With VisiCalc Advanced Ver- San Jose, CA 95134 for a copy 
sion there's no worry of our brochure. la 

about someone Discover how easy it'rfW

accidentally altering ' is to use electronic 
formulas, titles or any worksheets in your com­
ot~er important inform- pany for pr?blem-.solving, 
atJon. The program can company-wide. 

VISICORP™ 

PERSONAL SOFTWAR.E"' 

protect all these parts of a 
worksheet. It can shield con­
fidential data a user need not 
see and also guide a user step­
by-step through a worksheet. 

Yru can also insure that a 
user can't enter a label when a 
number is called for- and 
vice versa. 

And if users ever need 
additional guidance in com­
pleting their worksheets, 
VisiCalc Advanced Version 
provides comprehensive 
on-screen help, at a touch of 
the"?" key. 

Multi-sheet 
consolidation 
and finished 
reports, too 

VisiCalc Advanced Version 
makes it easier to consolidate 
worksheet totals from various 

i1nd produce presentation-quality 
reports for my boss." 

groups, departments or 
divisions into concise, presen­
tation-quality reports. 

See for yourself 
Visit your nearest computer 
store for a demonstration of 
VisiCalc Advanced Version. Or 

© 1982 VISICORP VisiCalc and Personal Software are trademarks of VisiCorp. 



ble options accessible. " (The term 
"user friendly" must surely rate as the 
inanity of the decade. When was the 
last time you thought of a tool as 
"friendly"? "Usable" and "useful" are 
the appropriate operative terms.) 

Burdening the user with decisions 
concerning technical choices in no 
way addresses the task to which the 
tool will be applied, i.e ., the 
manipulation of symbols. The system 
should automatically test the lines 
and choose settings appropriate for 
the circumstances. The user is then 
free to concentrate on the act of 
manipulating symbols rather than on 
the hardware . (This is how trans­
parency is achieved). 

Thus a rule of thumb evolved: 
technical choices irrelevant to the 
symbol-manipulation task at hand 
should be eliminated from the user in­
terface. 

Predictability 
In order to ease the chore of learn­

ing the HASCI system, we have at­
tempted to keep the system as 
straightforward and predictable as 
possible . We try to allow different 
operations to be performed . in a 
similar fashion whenever possible or 
appropriate . This does not require 
that there be only one way of doing 
each function, however. 

For example, you can move the 
video cursor by pressing cursor keys 

on the HASCI keyboard. These 
arrow keys, when pressed in com­
bination with the Shift key, or in 
combination with arguments such as 

WORD, move the cursor by dif­
ferent units. Even complete novices 
experience little difficulty with this 
scheme. Learning is accomplished by 
inspection and some experimenta­
tion. 

Burdening the user 

with decisions 


concerning technical 

choices in no way 


addresses the task to 

which the tool 

will be applied. 


However, experienced users may 
find this method cumbersome; mov­
ing their fingers from the main key­
board to type on a different group of 
keys slows them down. For the more­
than-casual user, Control-letter func­
tions (where you press a control key 
and a letter key simultaneously in­
stead of a separate cursor key) are 
much quicker. Therefore, the HASCI 
processor also recognizes control key 
combinations for these same func­
tions. 

In this fashion both the novice or 
occasional user as well as the profes­

sional are well accommodated. 

Simplicity 
In designing a user interface it 's im­

portant to keep simple things simple. 
More complex functions may be 
handled in a more complex manner 
because these will typically be used 
by more experienced users. 

It's easy for experienced users to 
forget just how overwhelming a 
microcomputer can be . We attempt 
to judge the value of any product 
solely by the number of features 
offered for a given price. But what of 
the neophyte? Novices can assimilate 
only so much in one gulp, and 
that gulp is apt to be a small one . 

A year and a half ago l tested the 
concept of a seven-function word 
processor, analogous to a four-func­
tion calculator. My premise was that 
severi functions are absolutely neces­
sary for a useful screen editor: text 
entry, moving the cursor, insert char­
acter, delete character, save file, load 
file, and print file. With these func­
tions, you can handle almost any 
word-processing task. More ad­
vanced functions can expand these 
capabilities and increase ease of use. 

I tested the validity of this screen 
editor on a number of nontechnical 
users and found that they could be 
taught these basic functions in a few 
minutes of verbal instruction. And 
with only these functions, the system 

a 
IBM 
PERSONAL 
COMPUTER 

" 

CALL FOR PRIC E & AVAI LABILI TY 
16K M EMORYW/ODRIVES ..... CALL 
64K MEMORY, 2 DRIVES. COLOR 

ADAPTER . . . . . . . . . . . CALL 
64K MEMORY. 2 DRIVES. 

MONOCHROME & PRINTER 
ADAPTER .. , .. .. . . . .. . ... . . CALL 


APPLE II SOFTWARE 
VISICA LC . . 189 
V ISITREND/VISIPLOT ... 210 
VI SI FILE ....... ... . . ... ..•. .. .. 199 
VISISCHEDULE . . . . . 250 
VISIDEX . . . . . . . . . . . . . . . 199 
BPI BUSINESS SOFT WARE . .. .. . . 335 
WORDSTAR. .. . .. 299 
HAYES MICROMODEM II ..... 299 
MICROSOFT Z-80 SOFTCARD ..... 299 

CALL FOR PRICE & AVAILABILITY 

KA YPRO II (KA YCOMP 11) . . ... CALL 

MONITORS 

AM DEX LOW-RES 13" COLOR I . . 365 

SANYO 9" B&W . . 165 

ZENITH 12" GREEN (ZVM-121). . 110 

NEC 12" GREEN (JB-1201) . .... . . 169 

T AXAN RGB VISION I .. .350 

T AXAN RGB VISION 11. . 525 

TAXAN RGB VISION 111 . .... ... . 600 


DI SKETTES 

BASF 5'1• .. SS/DD/HUB RING 110) .. . 23 

BASF 5 '/.''WITH PLASTIC BOX (10) . 25 


Epson 


EPSON M X-80. . ..... CALL 
EPSON MX-SOFT . .. .. CALL 
EPSON MX -100 . . .... ... ..... . . CALL 
NEC 8023 FRICTION/TRACTOR .. .499 
'N EC3530SPINWRITER . . .. ... 1650 
THE GRA PPLER IN TERF AC E. 129 
OK IDATAM ICROLINE82A . . . ... . 575 
OKIDATA MICROLINE83A . . . . 745 
C.ITOH STARWRITER F-10-40PU . 1495 
C.ITOH PROWRITER 8510 AP . . . . . 499 
SMITH CORONA TP·l .... ..... ... 650 
'OLYM PIA ES100 SERIAL 

PRINTER . . ... 1295 

'SPECIAL OF THE MONTH 

f'tlEC PC-8000 
PC-8001A 32K W/24K ROM 

5-FUNC. KEYS .. ......... ... . . 735 
PC-80 12A 110 & EXPAN SION 

SLOTS W/32K.. ... .. 475 
PC-8031 A DUAL DRIV ES. . ... .. 735 
BENCHMARK WORD PROCESSOR 379 
WORDSTAR . . . . .... . . .299 

ATARI 800 & 400 
ATARI 800 (16K) . . . . . . . • . . . • . . 675 
ATARI 400 (16K) . . . . • . .. . .. . . . . . 295 
410 PROGRAM RECORDER .... 75 
810 DISK DRIVE. . . . . . . . . . . . . . . 435 
16K RAM MEM ORY MODULE . . .. 89 
850 INTERF ACE MODULE . . . . 165 
830 ACOUSTIC MODEM . 159 
AT ARI VIS ICALC . .. .. .. .. .. ... 199 
AT ARI WORD PROCESSOR . . . . 125 

SHARP PC-1500 
PC-1 500 HANDHELDCOMPUTER .. 255 
CE-150 PR INTER/CASSETTE 

INTERFACE . .. •• ........ . .... 215 
CE-155 SK RAM EXPANSION UNIT .120 

· 
 TO ORDER: Please send cashier's check or personal check (allow 
(800) 854·1941 compu..__ ann (714) 565-7092 10 business days to clear). VISA and Master Card credit card ser· 


Outside Ca. Order Desk ~ "':,I- Technical & California vice add 3%. Shipping, handling and insurance in U.S. add 3% . 

Minimum $5.00. California residents add 6% sales tax. Foreign 


SERVI NG YOU 4688 CONVOY STREET, SAN DIEGO, CA 921 11 RISK FREE orders add 10% for shipping . Equipment is subject to price change 

SINCE 1979 CALL OR WRITE FOR COMPLETE PRICE LIST MAIL ORDER and availabil ity_ All equipment carries warranty. Store prices may 

differ from mail order prices. 
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The possibilities are encl­
Jess with the new Microfit™ 

instant personal computer. 
Use it for energy . 

management. Or data 
base management. Or 
communications. Any 

personal computer applicat.ion. 
It transforms vour terminal into 

a complete CP/M* system in i1bout 15 minutes. 
CP/M means thousands of readv-to-use 

programs to choose from. Which means you 
can convert that terminal to just about any 
use imaginable. 

Buy only what you need: microcomputer, 
microcomputer and disk drives, or fully 

configured system including terminal. 
Microfit retrofits all Lear Siegler ADM-3A 

and ADM-S's, in addition to Televideo 912 and 
920 terminals. It doesn't affect your warranty. 

Microfit. It's a personal computer. And an 
on-line terminal. And 
much more. Call us 
Nationwide at (800) 
854-2684, California 
(800) 532-3717 Or 
write to the address 
below for complete 
information. 

DATA SYSTEMS MARKETING 
5710 Ruffin Rd. , San Diego , CA 92123. 

Circle 122 on Inquiry card. 

MICROFIT. TURNS ORDINARY TERMINALS 

INTO EXTRAORDINARY COMPUTERS. 


*CJ> .\\ i.... :1 !"L'µi....,tt:'rt_•d tr:idt:m;trk uf OiglLil Jksv:trcll Cnrpi>ratinn. 



Circle 426 on inquiry card. 

MODEM

$12995 

No other acoustic modem 
gives you all these fea­
tures at this low price. 

The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half / full duplex. RS -232. TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re­
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for re liable data transfer . Crystal 
controlled. " ON" LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x1 V2x4 in . 

Apple II, II Plus: software and cable for 
modem, MFJ-1231, $39.95. Plugs into game 
port. No serial board needed. 

"" • :•••• • * •• 

It's like having 

an extra port 
 s799s 

MFJ-1240 RS-232 TRANSFER SWITCH. Swit­
ches computer between 2 peripherals (printer, 
terminal, modem. etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11, 15, 17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit­
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter­
ference. 3 RS-232 25 pin connectors. 7x2.x6 in . 

sgggs MFJ-1108 AC POWER CENTER. 

Adds convenience, prevents data 


loss, head bounce, equipment damage. 


I . Relay latches power off during power 
transients. Multi-filters isolate equip­
ment, eliminate interaction, noise, 

• 	 hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un­
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3wire, 6 ft. 
cord. 15A.125V, 1B75watts. Aluminum 
case . Black. 18x23/.tx2 in. MFJ-1107, 
$79.95. Like 1108 less relay. Bsockets, 
2 unswitched . Other models available, 
write for free specification sheet. 

Order from MFJ and try It. If not delighted. 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling . 

CALL TOLL FREE . . . 800-647-1800 
Call 601-323-5869 in MS, outside continental USA 

MFJ ENTERPRISES 
INCORPORATED ' 

921 Louisville Road, Starkville, MS 39759 
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was truly useful. In fact, some of the 
users never asked if there were more 
functions. Even such a bare-bones 
editor proved to be a very useful tool, 
about as far ahead of a typewriter as 
the typewriter is ahead of clay tablets 
and sharp sticks. 

I am not recommending that a 
screen editor be limited to these func­
tions. On the contrary, I believe that 
constantly increasing the power of 
the system to manipulate symbols is 
mandatory and very desirable . How­
ever, the basics must not be obscured 
by the complexities of more advanced 
functions. 

The HASCI standard calls for a 
selection of the most desirable func­
tions to be placed directly on the key­
board with dedicated function keys. 
Many users will never venture 
beyond this-they will never feel the 
need to do so . More complex func­
tions can be accessed via the use of 
Control-letter functions for access to 
specialized menus. 

Defang the Computer 
Over the years I've seen dozens of 

ways to get bitten by a computer. For 
example, one popular computer uses 
8-inch drives for increased storage. 
There's a catch, however: the disks 
absolutely must be removed from the 
machine before it is turned off; failure 
to do so results in absolute and com­
plete loss of all data on every disk in 
the system. Now it's easy to say, 
"Always remember to take out the 
disks," but in fact even experienced 
users occasionally fail to remember. 
They get so wrapped up in the job 
they're doing (as they should) that 
they forget that the hardware itself 
needs this critical piece of attention . 

Another computer hazard shows 
up in the use of editors. Have you 
ever deleted something and then 
wished you hadn't? I'd be surprised if 
you said no. I know of no more awful 
feeling than to have just erroneously 
deleted a document that I put a 
week's work into. The system should 
be smart enough to alleviate or entire­
ly eliminate these dangers. 

One answer to this problem is to 
deliberately place a slower menu 
structure in the way of any potential­
ly destructive action . This often takes 

the form of a query, such as: "Your 
action will cause (a certain conse­
quence) to occur. Please confirm this 
before I continue ." 

Another solution would allow you 
to change any decision even after the 
computer has acted on it. This is ex­
pressed as an Undo function key. 
Literally, this key allows you to undo 
or reverse your decision. For exam­
ple, pressing the Undo key within a 
menu would take you to the prior 
menu. Pressing Undo within an editor 
after you had made a deletion would 
bring back the deletion . However, in 
order to fully defang the system, you 
should not allow the operator to un­
do everything. For example, suppose 
you just typed in three pages of text 
and pressed the Undo key : would you 
want the system to Undo your three 
pages of text? Hardly. 

The HASCI concept requires that 
designers allow people to be people, 
not machines. Even the best of us oc­
casionally forgets the right sequence 
or fails to do some required part of a 
protocol. It is the responsibility of the 
systems designers to defend the right 
of users to be human beings . 

One shortcoming of many com­
puter systems involves the use of 
modes. I don't see modes as inherent­
1 y bad; certainly a human being does 
only one function at a time-you 
can't do order entry and write a letter 
at the same time. However, the prob­
lem in most system designs is that it is 
very difficult to change between func­
tions. 

Suppose you are merrily typing 
away and you need to calculate a few 
numbers for the document. Should 
you have to save the file, load the cal­
culator, perform the computation, 
print the results, and reload the 
editor, all just to enter the result of 
your calculation? That's the trouble 
with modes. They make it difficult to 
change between functions and trap 
the user in the complexities of system 
integration. Common symbol-ma­
nipulation tasks and document­
manipulation tasks should be accessi­
ble with push-button ease. HASCI 
allows you to change functions at will 
by pushing the appropriate control. 
Furthermore, when appropriate, if a 
prior function is recalled, you should 



---------------------------------------------

A BARD DISK COMPUTER AT 

A PRICE THAT'S BARD TO BEAT. 


RTI INTRODUCES ''THE COMPETITOR'' 

• 	 Micro-computer: Produced by AC>DS 

Applied Digital DataSyst.ems Inc.. a subsidiary 
of NCR 


e CPU: 5MHz 8085A-2 


•RAM: 64K Bytes, parity protected 

• 	 DISK: 5 Megabyte formatted 5\1.j" 
HARD DISK 

• Mini-Floppy: SOOK Bytes formatted 

e INPUT/OUTPUT PORTS: 
- Serial port-console terminal (bidirectional) 
- Serial port-communications up to9600 baud 

Everything listed abo,·e .. only $.'i.H\).'i! 
"The Competitor" is an integrated system. \\'ell-supported. 

\\'ith hard-disk and floppy backup that \\'ill run CP/I\I 
soft\\'are in a large variety or business applications. 

We call it "The Competitor" because it is priced lo\\'er 
than many kits and hobby-grade products. yet offers more 
features. more reliability. more support. 

\Vith it, vou can start small-but not too small. You 
can run accounting I \\'hich usually requires hard disk). 
inventory. A/R. A/P. word processing. mailing lists. bill­
ing. budgeting, and more. Plus. you can expand by adding 
multi·user capabilities lup to 4 terminals). more disk 
capacity I!() megabytes). additional RAM memory I in 
fi·lKB increments). and a second printer. 

For vnur minimum svstem. vou \\'ill need a CRT 
te rmi n",ii and a printer. ~\'hich a.r e priced extra. 

MUON V1ewpo1n1 are Trademarks ol ADOS CP/M. CB80 PASCAL/MT+ are tradem3rks ol 01g1talResearch CBASIC 1s a lrademark ol Compiler Syslem. Inc 

V\brdsrar Ma 11 merge Supersor1 Spellstar Oatastar Catcsrar are trademarks ot Micro Pro International Accounting Plus is a trademark ol Sonware Dimension. Inc 


SOFTWARE: 

We've tested many CP/M packages and can assure 
you that they load. run and do everyth ing expected. 

Because space is limited, we can only list a few of 
the most popular packages available from RTI. 

CP/M SOFTWARE: 

Languages­
0 CBASIC 
0 PASCAL/MT+ 
D COBOL 

Word Processing­
0 Wordstar 
0 Mailmerge 

$135. D FORTRAN CALL 
$315. 0 PL/l 5450. 
$765. 0 CB80 S·1i;O. 

$445. 0 Supersort $225 

Accounting Plus -price/module $62fl. 

0 General Ledger 0 Inventory 0 
0 Payables 0 Payroll 
0 Receivables 0 Point of Sale 0 

Data Base Mgmt. - Other-

Yes. Please send me . . . 

D "The Competitor" 	 $5,995. 
D The Terminal. 	 639. 
D The Printer . 	 649. 

Total enclosed $ _______ 
Please add state sales tax, where applicable. Shipping 

charges will be billed to you. 
Please check the components and software you want. 

Make check payable to Research Technology In ternational. 
Prices are F:O.B. factory. Send your order to: 

4700 Chase 
Lincolnwood, IL 60646 

Con1pa ny _____________________ 

Add ress____________________ 

City, State. Zip_________________ 

Phone(___ )________________ 

In a hurry" Call RT!. toll-free. 800/323-7520. In Illinois. 

$135. 0 Spellstar $225. 

Sales Order 
Entry 
Purchase Orders 

$5,995 


- 8 bit parallel port- Centronics type printer 
- I:-1 bit parallel port- Letter Quality printer 

• 	 Service available through the NCR 
Corporation nationwide and worldwide 
network 

• 	 Standard Software: 
- MUON (CP/M Compatible multi-tasking 

operating system) 

- BASIC interpreter (Micro Soft) 


e 	Dimensions: 15%" W x 15Ys" D x 8~'s" H 

• 	 Weight: :J5 lbs. 

Terminal: ADDS 
Vicwpoint - S6:19. 

• Movable keyboard 

• Micro-technology 
•Screen-tilt & Glare-

reducing filter 
• 	fi Built-in international 

character sets 

Printer: Centronics Model 7:19-Sli-19. 

• lO cpi. W.7 cpi and elongated print at a speed of 100 cps in the 
111ono space 1T1ode and 80 cps in proportional space mode 

0 Datastar $315. 0 Calcslar S265. Alaska. Hawaii. or outside the USA. phone 312/677-3000.

L---------------------------------------------•
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Circle 364 on inquiry card. 

Back, 

by popular 

demand. 


Just a few years ago, ill egal hunting 
and encroaching civilizat ion had all but 
destroyed th e alligator population in the 
south. T hey were added to the offi cial 
li st o f endangered species in the United 
States. 

Now alli gators have made a 

comeback. 


species, join the National 
Wi ldl ife Federation, 
Department 106, 14 12 ~~-~ 

Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on its feet. 
O nce again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 
conservation policies, 
other endangered 
species have also made 
comeback s ... the 
cougar, gray whale, 
Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 

16th Street, NW, 
Washington, DC .., . 
20036. ~·~. 

... · 

tI~:; , · . ' , 
' ' >: 
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find that function configured as you 
left it. 

In an ideal implementation of 
HASCI, you should be able to turn 
the machine off, then power it back 
up and find it just as you left it, even 
if it was running a program at the 
time. 

What You See 
The phrase "What you see is what 

you get" summarizes a concept of text 
display on word processors whereby 
formatting commands no longer ap­
pear as obscure codes imbedded in 
the on-screen text. Instead, the com­
mands appropriately modify the dis­
played text so that you can see your 
specified formats on the screen before 
you print out hard copy . For exam­
ple, if you indicate that a line is to be 
centered, it will appear centered in 
the displayed text. In addition, if you 
specify a change in type style, the 
altered text will appear in a graphic 
approximation of that style, enabling 
you to visually distinguish it from the 
surrounding text. 

When we got the first sample of the 
Epson MX-80 dot-matrix printer way 
back when, it already had a terrific 
selection of type styles available: em­
phasized, double-emphasized, com­
pressed, etc. This opened up a whole 
new era of correspondence-quality 
printing, where the perfection of a 
fully formed character is gladly 
traded off for vastly increased ver­
satility coupled with adequate 
legibility. The MX-80 was, of course, 
only the start. The newest printers 
now offer as many as 60 or 70 dif­
ferent type styles, and they also offer 
programmable character fonts. We 
may certainly expect to see the matrix 
densities of these machines increase 
very substantially over the next year 
or two, widening still further their 
performance gap over the fully 
formed character printers. 

But then as now, the problem was 
that the editors and personal com­
puters available were designed to dis­
play on their screens only one or at 
best two or three different type 
styles-far fewer than even the first 
MX-80 was capable of printing. 

This meant that although the 
printers had the capability, the com­

puters were far behind in making this 
capability available in anything 
resembling an easy-to-use fashion . 
Most of us have had to settle for in­
serting control codes using one 
language-like protocol or another. 
This is clearly unacceptable because it 
violates the "easy to learn" maxim. 

Here is a case where very useful 
symbolic manipulation features are 
very difficult to access. The answer is 
to design the system with this 
capability in mind, make these func­
tions easy to access, and at least 
where desktop units are concerned, 
place these changes right on tlw 
screen. This establishes a feedback 
loop which makes the system easy to 
operate. 

"What you see is what you get " is 
more than a maxim. It is a crucial con 
sideration in the effort to make the 
symbol manipulators-computers­
easy to use. 

Consumer Quality 
All the above principles and guide­

lines add up to make the computer a 
consumable product. With the com­
puter, as with any good stereo, televi­
sion, or automobile, we expect to be 
able to gain access to . substantial 
capabilities with little if any specialized 
knowledge. Manuals are for reference; 
you shouldn't need an advanced degree 
just to open the box. You should be 
able to set up the computer, hook up 
the cables in the obvious places, turn it 
on, and have it work right the first time 
and every time. Using computers to ad­
vantage should be a game that 
everyone can win. 

Beyond Theory 
Now that the theory and principles 

behind the HASCI system have been 
explained, some obvious questions 
arise: "How can this idea actually be 
implemented on a personal computer? 
What specific keys do we need? What 
should they do? And what should be 
displayed on the monitor screen?" 

Next month, I will address these 
questions. I1l explain how an easy-to­
use, consumer-quality computer should 
be designed, and 111 discuss a new com­
puter, based on this concept, that 
should appear on the market very 
shortly.• 



S-100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top-quality, high­
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant 's boards are 
created by a designer, we ll known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 

48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 

.. -..;.__ - ­

64K RAM, MODEL MM65K16S 
• 64K x 8-bit 
• Speed in excess of 6 MHz 
• Uses 150ns 16K (2K x 8) static RAMS 
• Ultra-low power (435 Ma. max. ­

loaded with 64K) 
• Bank Select and Extended Addressing 
• A 2K window which can be placed 

anywhere in the 64K memory map 
• Four independently addressable 16K 

blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 16K bank for use 

in MP/M' (option) 
• Each 32K bank responds 

independently to phantom 
• 2716 (5V) EPROMS may replace any or 

all of the RAM 
• Field-proven operation in CROMEMCO 

CROM IX* and COOS*. 
•Compatible with latest IEEE 696 

systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 

~------- -­

/:ilrnczmor\] TM 
j/jJj//marchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483·1008 

FULL TWO-YEAR 
WARRANTY. 

The re liability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units . 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 

16K STATIC RAM $169. 
16K x 8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2114 (1Kx4) RAMS 
Low Power (less than 1.2 Amps) 
Runs on any S-100 8080, 4 MHz Z-80 or 

5 MHz 8085 system. 

Prices, terms, specifications sub ject to 
change withou t notice. 

'Cromix and COOS are trademarks of CROMEMCO 
1 MP/M is a trademark of Digital Research 

c:~c l e 238 on inquiry card. 



Progra111111ing Quickie 


Generating Mohr's Circle 

Robert K. Fink 


Sinclair Community College 

444 West Third St. 

Dayton, OH 45402 


Mohr's Circle has always been a useful tool to semi­
graphically find the principal stresses due to combined 
loads. The technique lends itself quite well to a personal 
computer. In addition, a video plot of the circle adds the 
ability to visualize the state of stress that exists at the 
point of interest. The program in listing 1, designed for 
the Radio Shack TRS-80, generates Mohr's Circle for 
stress analysis. Even though the plot is crude due to the 
TRS-80's low-resolution graphics, it still enables the user 
to extend the computation to secure the angles of inclina­
tion to the principal stress planes. 

The program asks for the normal stress (S") that exists 
on the first plane. Then, the normal stress for a second 
plane at a 90 ° angle to the first plane is entered followed 
by the shear stress (S,) that exists at the point. The com­

(la) 

- i-y 
H 

puter then proceeds to convert stress components on 
planes in the body to their corresponding coordinates for 
the plotting of a point on a stress circle. The principal 
normal stresses and maximum (absolute value) shear 
stress are then computed and a stress circle is drawn to an 
appropriate scale to fit the screen . 

The units used here can be changed to any system, as 
can the scale factor in lines 400 and 410, to adjust for 
larger or smaller design values encountered. 

By means of a few terminology changes, the program 
can be converted to make Moment of Inertia calculations 
for any axis through an area. The program can also be 
used in a number of other Mohr's Circle areas of applied 
engineering mechanics dealing with orthogonal rela­
tionships.• 

(lb) 

s, 
CCWl 

Sn 
! TENSILE) 

Figure 1: Mohr 's Circle for combined stresses. Stresses on planes in la are represented as points on the stress circle, lb. 
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Listing 1: A BASIC program that generates Mohr's Circle for stress analysis. Tension is entered as a positive value-compression as a 
negative value. See text for other details on using this program . 

\ . THIS IS A SIMOLE PPOG~A~ TO SHO~ QUICKLY, THE 
2 • PRINCIPAL A~D MA~I~~1 SHEAP STPESSES AT A POI~T 

03 ' THE EQPI~ED INP~T IS FOR A~Y TMQ K~O~~ 0°THOGONAL 
4 • PLANES. WHEN IN°~T IS CALLED FO~ P~T N0~:1AL STSESS 
5 ' IN AS A + FO~ TE~SIO~, FOP COMPRESSION. 
E ' THE MOHR'S CIRCLE THEN DRAW~ IS POUGH BECAUSE OF 
1 ' THE LOW RESOLUTION Gt)AOHICS B~T WILL ILLUSTRATE 

I'3 A GO~D t)EPRESENTATION OF THE STATE OF STRESS AT 
9 ' THE PO I NT. 

10 • INPUT STRESS VALUES I~ THE RANGE OF 2~000 PSI PLOT 

11 ' BEST, BUT SCALE CAN BE CHA~GED IF SMALLER VALUES ARE 

12 ' ALWAYS USED. 

13 ' 

14 ' ** PRINCIPAL STRESSES BY MOnP'S CIRCLE ** 

I 5 ' ** RK FINK 3/80 VERSION 1.0 ** 

16 ' ** ** ** ** ** ** ** ** ** ** * ** 

17 ' 

lg ' 

19 ' ** SET TJP COORDI!'JATE FI ELD ** 

20 CL S : PI= 3 • I 4 I 59 

30 P~I~T@26,, "SHEAP": PRINT@33.1 "STRESS": PP.INT@9 ! , "( ClJ) II 


40 p RI NT@ 9 g 6, " ( cCT.n II ; p RI NT@ 4 4 2 I "N 0 P:1 AL II : p RI NT@ 5 0 61 II sTR Es sII
: 

50 ?RI NT@ 57 3,, "+":PR! NT@ 5141 "-" 
60 FO PX= 0 TO 1 1 4: SET C X,, 2 2 > : NE)( T 
70 FOR ':'=0T047:SETC64.1Y>:NEXT 
90 ' ** INPUT TWO ORTHOGONAL PLANE DATA ** 
100 PPINT@l6!,,;:I!'JPUT"1ST PLA'1'JE ~JOR:-'IAL STRESS C+/-) CPSI>";N! 
110 PRI!'JT@2251::INPUT" SHEA.P STRESS C!'SI>";Sl 
120 PPINT@l921CHR$C30>:PRINT@2251CHR$C30>:PRI~T~l6!,CHR$C30>;:FORT=lTO 

1000:NEXT:IN?PT"2ND PLA:JE NOR~AL STRESS(+/-) CPSI>";N2 
140 P~INT@l6l1CHR$C30> 
190 ' ** CALCULATE VALUES AND PLOT T1#0 PLANES ** 
200 C=CNl+!'J2>12:SM=SQRCCC!'Jl-N2>12>[2+SIC2> 
210 MA=CC+SM>:MI=CC-SM> 
22 0 H=2 • 2 2 8 5 7 * C C N 1 I 2 0 0 0 0 > * 1 5 > + 6 4 : V= 22- C C S I I 2 0 0 0 0 > * 1. 5 > : S ET CH, V > 
240 H=2·22857*CCN2/20000>*15>+64:V=22+CCSl/20000>*15>:SETCH1V> 
290 FORT= 1TO1000: NEXT'!' 
300 PRINT@l681CHR$C30>:PRINT@2321CHR$C30> 
390 ' ** ?LOT THE CIRCLE ** 
400 P=I!'JTC C SM/20000) * 15> 
410 C=I~TCCC/20000>*30>:CP=C+64 
420 FORQ=0T02*PI STEP 0. 1 
430 X=R*COSCQ>:Y=R*SINCQ) 
440 H=2.22857*X+CP:V=22-Y 
450 IF CH>l27>0RCV>47>0RCH<0>0P.CV<0>THEN NEXTQ 
460 SETCH,,V>:!'JEXTQ 
490 ' ** OUTPUT PRINCIPAL STRESSES ** 
500 PRIN'!'@850,,"MAX. NORMAL STRESS = ";ABSCINTC:1A));" PSI "; : I F:1A< 0 TH 

ENPRI N T"CO'.'fP~." ELS EPRI !'JT"TEN SI ON" 
510 PRINT@914.1"MIN. NOR~AL S'!'RESS = ";ABSCDJTC1I»;" PSI " ; : I FM I < 0 TH 

E~PPI !'JT" C0i1PR. " ELS EPRI N'!'"TEN SI O!'J" 
520 Pt)l'.\JT@978,, "MAX. SHEAR STRESS = "; INTC S:'l>;" PSI";: GOT'J520 
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SINGLE USER 

SB-80/4. The affordable singleboard microcomputer

with multi-user, multi-tasking muscle and brains. 


SB-80/4 A complete microsystem tor the user who 
demands speed and storage capacity in single or multi­
user applications. Our MULTI/NET operating system 
otters true CP/M compatibility, allowing for limit lessflexi­
bilty and growth. 

Single Board Technology By utilizing the latest in 
large scale integration, engineers have packaged, into a 
singleboard, power and reliabilty usually found only in 
costly multi-board systems. This multiprocessor board 
allows each user (up to four) a dedicated Z80A micro­
processor and 64K of RAM. The master-slave architec­
ture, residing in the same enclosure, supervises all user 
requests for storage and peripherals through four 
channel OMA. 

Memory and Disk Storage 320K of 200ns dynamic 
RAM comb ined with five (5) Z80A microprocessors 
provides the hardware to independently mult i-task the 
operation. A 4K byte of EPROM for bootstrap, monitor 
and diagonstic test is standard On board inter face for 
Winchester type disk contro ller allows from 5 to 1 04 

megabytes of storage tor applications that require large 
database files and records. The four parallel and six 
serial ports provide the muscle to support numerous 
periphera ls. 

Software INFOSOFT's MULTI /NET provides the most 
efficient multi-processor operating system. This user­
friendly, CP/M compatible , provides file lock-out, OMA, 
real time clock, and full vectored interrupt on all I/Os. 
BASIC, Fortran, Pascal, Cobol, and PL/ 1 languages are 
supported. 

Affordability The SB-80/ 4 gives you five ( 5) inde­
pendent microprocessors in one multi-user system . It is 
the power, performance, and capacity of a mini at the 
price of a micro. 

Dealer and OEM inquiries are welcome. 

Nationwide field service through INDESERV. 


1::1Colonial Data 

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
~ CP/M is a registered trademark of D igital Researc h. Inc. 

Circle 72 on inquiry card. 



The Personal Computer as an 

Interface to a Corporate 


Management Information 

System 


Designing an intelligent terminal interface program 

for the Apple II Plus 


Using the Apple II Plus to help me 
manage my organization was far 
from my mind when I bought the 
machine. In retrospect, it seems in­
evitable that it would happen. 

I supervise a group of programmers 
responsible for writing major 
business application software for 
General Electric Information Services 
Company's (GEISCO) Mark III time 
sharing service. As well as using the 

Mark III is a trademark of the General Elec­
tric In format ion Services Company. Micro­
modem II and Datacomm are trademarks of 
Hayes Microcomputer Products Inc. DISSPLA 
is a trademark of the Integrated Software 
System Corporation. 

About the Author 
N. R. McBurney is southern region manager 

forGEISCO'S Systems Development and Con­
sulting Department, which is respon sible for 
developing customized business systems for 
GEISCO customers throughout the south. 

N. R. McBurney II 
2561 Stockbridge Rd. 
Marietta, GA 30062 

system to produce software to solve 
our customers' problems, we also 
make extensive use of the GEISCO 
system to manage our business. Dur­
ing the press of day-to-day activities, 
I found it increasingly difficult to read 

My Apple 11 Plus gives 
me more flexibility 

than the more 
expensive equipment 

at work. 

and digest all of the information the 
system made available to me. Thus 
was born my excursion into interfac­
ing GEISCO's system to my Apple at 
home. 

It seems ironic that for all of the 
computer resources at my disposal, 

my Apple II Plus provides me with 
more flexibility than the more expen­
sive equipment at work. On a Sunday 
morning, I can call up the system, 
select the information I would like to 
review, scan the text on the screen, 
convert the information to graphic 
representation, and print the entire 
report (see photos la-c). I can do all 
of this away from the office, while sit­
ting in my favorite easy chair and en­
joying a cup of coffee. 

All of this is possible because I have 
developed an intelligent terminal pro­
gram written in Pascal for the Apple 
II Plus, which when coupled with 
complementary programs running on 
the GEISCO system, allows me to get 
the information I need in the format I 
select at any time. While the applica­
tion described is unique to the 
GEISCO system, the concepts can be 
applied to almost any commercial or 
in-house timesharing system. 
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(la) 

(le) 

Using a personal computer to com­
municate with a timesharing system is 
relatively trivial (if you consider the 
purchase price of the related hard­
ware trivial) and has been explored at 
length in the popular computing 
press. With integral modems such as 
the Hayes Micromodem II, all you 
have to do is plug in the hardware 
and then follow the well-presented 
and simple instructions to find 
yourself talking to a large mainframe 
from the comfort of your home. 
What you end up with, however, is 
what is deridingly referred to as a 
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(lb) 

glass teletype-quieter than your 
average timesharing terminal and just 
as dumb! It doesn't have to be that 
way. 

The program I developed provides 
me with the following capabilities: 
vertical and horizontal tabbing, data 
compression, real-time printing, 
high-resolution graphics, and screen­
oriented file listing. Missing from my 
list of features are file transfer 
utilities. There are several commer­
cial products on the market to ac­
complish file transfer, and I find little 
challenge in reinventing wheels. 

Photos la-c: The MIS menu generated by 
GEJSCO's Mark III is displayed on my 
Apple in photo la . After selecting the 
report I want to see, the in f ormation 
shown in photo lb is displayed. The ter­
minal program also allows for display of 
graphic information, as seen in photo l e. 

Choosing a Language 
My early attempts at an intelligent 

terminal program were written in Ap­
plesoft BASIC. Unfortunately, this 
was not a good choice; BASIC is 
much too slow. If you use all the 
tricks at your disposal, you can write 
an Applesoft program that just barely 
keeps up with 30 characters per sec­
ond (cps) coming from the host com­
puter. In other words, with a lot of ef­
fort I could write a BASIC program 
that duplicates the dumb terminal 
capabilities I already have at my dis­
posal. (Well, any language that pe­
nalizes you for placing comments in 
your program can't be all good.) 

The terminal program for the Ap­
ple is now written in Pascal . I can il­
lustrate two good reasons for this 
choice by showing you what is in­
volved in · adding intelligence to a 
dumb terminal program. The chart 
shown in figure 1 is a diagram of a 
dumb terminal program. Using this as 



Special 
Introductory 
Price: 
$335.00 

®Apple is a registered trademark of Apple Computer, Inc. 

tSiemens is a trademark of Siemens Corporation. 
'Apple· Mate is a trademark of Quentin Resea<eh, Inc .. 
whkh does not manufacture Apple computers. 

Circle 425 on Inquiry card. 



Control Characters Action Taken by 
Sent by Host Apple Upon 
Computer Receipt 

Escape tabbing 
(decimal 27) 

Control-8 character 
(decimal 2) decompression 

Control-0 switch to 
(decimal 4) graphics mode 

Control -Y turn off graphics 
(decimal 25) mode 

Control-F turn on printer 
(decimal 6) 

Control-E turn off pr inter 
(decimal 5) 

Explanation 

The next byte received will be inter­
preted as the row (0-23) and the follow­
ing byte as the column (0-79) to tab to. 

The next byte received will be inter­
preted as the number of times to 
display the following transmitted 
character. 

Executes an in itialization procedure to 
turn on and clear the high-resolution 
display. 

Exits graphics mode. 

All subsequent text is sent to 
printer as well as video display. 

Exits printer mode. 

Table 1: The intelligent terminal interface program uses predefined control 
characters transmitted from the host computer to initiate an action by the Apple. 

START 

Figure 1: A simplified functional diagram 
of a dumb terminal program. 

a starting point, I will identify two 
places to add intelligence to the pro­
gram. 

First, when you detect that a key 
has been pressed, you can check it 
against a predefined list of characters 
and, if a match is found, then branch 
to other logic. For instance, you 
might decide that pressing the Escape 
key should turn on the printer. 
Another common approach is to use 
a predefined key to enter a command 
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or menu mode where you can select 
from a list of options. This is the ap­
proach used in the Hayes Datacomm 
package . For anybody who uses 
Pascal and wishes to communicate 
with a timeshared system, I strongly 
recommend the Hayes Datacomm 
package. Not only is it a very nice 
piece of sofware, but Hayes Micro­
computer Products Inc. includes the 
Pascal source code. This source code 
is an excellent point of departure for a 
custom communications interface. 
Many of the routines shown in listing 
1 are modified versions of procedures 
included in that package . 

The second place to insert in­
telligence is after you detect receipt of 
a character from the host computer. 
Again, you can check the received 
character against a predefined list of 
control characters and take ap­
propriate action. For example, when 
my intelligent terminal program 
receives a control-0 (ASCII decimal 
4), it switches to graphic mode . 

Keep in mind that all of this logic 
has to execute in less than 1/30 sec­
ond if it's going to keep up with a 
300-bps (30-cps) communications 
protocol. BASIC, at least Applesoft 
BASIC, can't handle that rate of 1/0 
(and do anything useful)_ Apple's im­

plementation of UCSD Pascal, on the 
other hand, handles it very well, with 
processing power to spare. I en­
courage anybody who is serious 
about programming to explore 
Pascal. (ln my opinion, and l realize I 
stand diametrically opposed to the 
majority of the readership of this 
publication, BASIC is a pitiful 
language for serious programming 
and of dubious value when used for 
its stated purpose of introducing peo­
ple to programming.) 

The program described in this arti­
cle uses the second of the two ap­
proaches: it receives a special control 
character from the host to initiate 
some predefined action (see table 1) at 
the terminal. 

Examining the Program 
For the most part the program is 

self-documenting, one of the benefits 
of using Pascal (see listings la and lb, 
pages 320-338). The line numbers are 
not a part of the program but were 
added to make discussion of the pro­
gram easier. I will discuss the Ter­
minal procedure in lines 285 through 
577, which is the primary part of the 
program. Within that group, · lines 
384 through 433 are concerned with 
system initialization and sign-on. 
Once that is accomplished, the pro­
gram remains in the loop defined by 
lines 434 through 570 until the system 
sign-off. 

The CASE statement beginning in 
line 536 is where I added intelligence 
to the program . I used the approach 
discussed earlier in which a control or 
escape character received from the 
host computer precipitates a prede­
fined action . If the character 
transmitted from the host (GEISCO) 
is an ASCII 27, 6, 5, 4, 2, or 127 
(decimal), special action is taken. 
Otherwise, the character is passed to 
the WriteChr procedure (line 565) 
and displayed. 

Handling one of those six special 
characters requires some convoluted 
logic ~hat can best be explained by an 
example. To clarify the logic and il­
l us tr ate how certain characters 
transmitted by the host can cause a 
predefined action to occur, I will 
describe the events that cause tab­
bing . 

Text continued on page 338 



HowtheTI-55-II s 

shortwotkoflong problems. 


Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. And that's exactly what the 
Tl-55-11 does for you. By giving 
you 112 pre-programmed functi ons 
(like Jef ini te integrals), it allows 
you to take short cuts without 
losing accuracy. You'll accomplish 
a lot more in less time which 
means increased efficiency. 

With our Tl-55-11 you can 
tackle problems you thought could 
only he solved with higher-priced 
programmables. You're not only 
getting the standard slide rule 
functions but also statistical capa­
bilities. This way you can work 
out linear regressions, permuta­
tions and combinations, just to 
name a few. 

The TI-55-11 also gives you 
enough programmability to elimi­
nate a lot of repetitive key punch­
ing. Our Constant Memory T\I 

keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your solution. The 
Liquid Crystal Display shows your 

answers in standard, scientific or 
engineering notations - clearly 
and precisely. 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step­
by-step examples of the best 
techniques used for solving mathe­
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your Tl-5 5-1 l. 

So next time you're facing 
another time-consuming ~ 
problem, cut it down to 
size with the TI-55-II. 

TEXAS 

INSTRUMENTS 

© IY82. Texas lnstn1mcms lnwrporared. 
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00001 ·pr,'()GllAH HISint.erface; 
00002 USES Tl.•rtlef,raphics; 
00003 
00001 { 
00005 Intelligent Ter11inal f'rogra11 to Interface with 
00006 General Electric's 11ar~-III Ti11esharing Service 
00007 
00008 
OOOOQ 
00010 N.R. f'lcB•. rrne~ II 
00011 2561 Stoc~bridge Road 
00012 Hariet.t;;;, Georgia 30062 
00013 
0001'1 Configured for the Apple-II Pl•.1s with: 
00015 
00016 I) Pascal lar,go_1age S':!Stl?fl 
00017 2) Switchable ti&R Enterprises BO coh111r1 board 
00018 3) Centronics 737 printer 
00019 'll Ha'jes Hier~ II <TH> 
00020 
00021 Reference: 
00022 
00023 I l HicrOllOdell II for the Apple-II Personal COf'IP1_1tir,g S~ste11, 

00021 Ha<:les Hicr~•.rter f'rod1_1cts, Inc,, Ha~, 1979, 
00025 
00026 2) A Pascal Librar~ L'nit for the 11icrOl'lodell II, Thollas H, Woteki, 
00027 B~e, Feb1Jar~ 1981, Vol 6, . No 2, PP• 106-136. 
00028 
00029 3l HicrOllOdell II Support in Apple Po.cal, Scott H. Rooinson, E:~te, JJl~ 198ltl 1 

00030 Vol 6, No 7' PP• 308-321. 
00031 
00032 1) Dat3('()M Olrrer's Manual, Ha~es HicrOC011p1.1ter Proo.oets Inc. 
00033 Cop~right 1980, 
00031 
00035 Note: 
00036 To COllPile this prograM the S':!Stell level swapping option 111.1st be set to on' 
00037 ) 
00038 {$St } 
00039 m- } 
00010 
00011 { PJegin global variables am constants definition } 
000'12 
00013 CONST 
000'1'1 Ke':lf;rd = -16381; 
00015 Ke':lf;rd2 = -16368; 
00016 Slot = z; ( Hicrc&delr-II Slot } 
00017 
00018 
00019 ( Statlls register bits } 
00050 
00051 ReceiverRegisterFull = O; 
00052 Trarr511itterRegisterE1111t~ = 1; 

00053 tloearr ierPresent = 2: 
00051 

. 00055 ( Hodef! status arid control ports } 
00056 
00057 BitRateSelect =o: 
00058 TrnS111 \Enable = I; 
00059 llode = 2; 
00060 ImtFlag = 3; 
00061 Offflool.- = 7; 
00062 
00063 TYPf S'-Jte =0 .. 255; 
0006'1 
00065 TrixArr~ = PAD<ED A~NAYCO .. lJ OF 0.. 255; 
00066 
00067 IM0rE¥e = PAD<ED R£Cffi!l 
00068 CASE: BOOLEAN OF 
0006'1 Trlle: <B~teHalf:0 ..255); 
00070 False! <BitHalf:f'ACKED Alif:AYC0 .. 7J OF BOO..fANl; 
00071 mo: 
00072 
00073 Viii. CootrolA, Ba.i<.S!'ace,Base, I,XOld,LowerCase, X, Y,Del~: INTEGER; 
0 0 07 'I BreakChcr , De 1et.eChar ,Forllfeed 1Carr iageRetLrrn, LineFeed ,R>.t>ot.1t, 
00075 H.BelJ,K~ro:iChr,HOOeflehr,Ch: Cf'AA; 
00076 Prmterll-1! · roCl..EAN; 
00077 Print.er: TEXT; 
00078 
0007'1 Trix! RE~ 
00080 CASE BOCUAN OF 
00081 False: (Address:INTEG£Rl; 
00082 Trt1e: <f'oint.er:ATri>:Arra~l; 


00083 El{); 

00081 

•0085 
00086 ta2, HodellSt.atLts: Bi tOrB~te; 
00087 Cl\1,CR:,Data,St.atus! INTEGER; 
00088 
00889 
00090 { Ertd of globals ) 
00091 
00092 
00093 { The following roo.ltine is written in 6502 asseflbl~ code and stored 
00091 in the file 'ftlZ!HIS.ASH.CCH', That file l!USt be lir41.ed prior to attet'fltinq 
00095 to exert.Ile this progra11. } 
00096 
0 0 097 Pf;fCEDlF:E Pol< e <M<:Jr , Data: INTEGERH 
00098 E>: terna l; 
00099 
0010 0 fi;mIXJi'E Ill' i U>Chr <l<hilr: aw;·i ; 
00101 
00102 BEGIN {WriteChr ) 
00103 IF Printer()-, 
0010"1 TIEN 

Listing la continued on page 324 
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300 BAUD is fine for the basics. 
But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small miracle: the 
212 Auto-Cat modem. 

And if you've looked around, you know the $695 price is 
part of the miracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 

llNovationllf 
the recognized leader in 

*Suggested retail price personal communications 

Circle 280 on Inquiry card. 

18664 Oxnard Street, Tarzana, California 91356 ·Telephone: (800) 423-5419 and (213) 996-5060 





with 64K 
Installed 



Listing la continued: 

00105 lolri teCPrinter,Khar); 
00106 IF Khar( ;{.inefeed 
00107 TIEN 
00108 Mri teCKhar) : 
00109 ENOi {lo/riteChr } 
00110 
00111 FUNCTION Peek(Addr!INTEGERl! INTEGER; 
00112 
00113 BEGIN 
0011'1 MITH Trix 00 
00115 ffGIN 
00116 M1ress != Ao:Y.Jr; 
0O117 Peek := Pointer"[O J: 
00118 EMJ : 
00119 END; 
00120 
00121 F'!\'OC~ SetCR2<Bit!INTEGERiState!BIREAN>: 
00122 BEGIN 
00123 Pal2.BitHalHBit] := State; 
00121 WITH Trix 00 
00125 BEGIN 
00126 Mlress := CR2: 
00127 l"ointer"[O] != t02.B';lteHalfi 
00128 ENO: 
00129 ENO! 
00130 
00131 FUNCTION GetStatusCBit:INTEGERl: llOO..EANi 
00132 
00133 BEGIN 
00131 MITH Trix 00 
00135 BEGIN 
00136 Address := StatJJs: 
00137 MOOel!Stat1.1s.B';lteHalf := Pointer"[O]; 
00138 oo: 
00139 GetStatus != Hodel!Statns.BitHalf[BitJ: 
oom END: 
001'11 
00112 Fut«:TION Read<e':l! DW': 
00113 { 
001'11 Read a character fr~ the ~.eyboard and cor.vert to JJPper and lower case 
00115 using the K&R 80 character displa';l upper and lower case discipline 
001'16 Cie use control-a>. 
001'17 } 
001'18 ~ X: INTEGER: 
001 '19 lilEGIN 
00150 Pol<.e(K~d2,0>: 

00151 X := Peetc.<Kffldl i 
00152 IF X=BaclcS!>ace 
00153 Tl9 
00151 Mrite(~(Bacl<.Space),' 'li 
00155 IF X:>127 

00156 { Strip off parit':l bit } 
00157 X != X-128i 
00158 IF Lowercase>1 
00159 TIEN 
00160 IF 006'1 l (Vf) <X<91> 
00161 TIEN 
00162 X != X+32l 
00163 IF LowerCase-=1 
OOlM TIEN 
00165 Lowercase := 32; 
00166 IF X=CrntrolA ( Cootrol-A <ASCII-ll is the K&R board } 
00167 TIEN { toggle between JJPper and lower case. } 
00168 BEGIN { Two coritrol-A's in a row 'lock' the } 
00169 IF XOld=l ( the displa':l in JJPper case l!Ode. } 
00170 TIEN 
00171 Lowercase := O 
00172 ELSE 
00173 IF LowerCase=32 
00171 TIEN 
00175 Lowercase := I 
00176 ELSE 
00177 Lowercase := 32 
00178 END: 
00179 XOld != x; 
00180 Ch != CHR<X l i 
00181 Readl<e':l != Ch: 
00182 ENO; 
00193 
00181 FUNCTION Ke'j(<oardReaotJ! BOOLEAN: 
00185 BEGIN 
00186 llTIH Tri:{ 00 
00187 BEGIN 
00188 Address := Ke';!Brdi 
00189 IF Pointer"[O] >127 
00190 THEN 
00191 Ke'jf;oardRead'; != True 
00192 ELSE 
00193 Ke-_iloardRead'j := False: 
oom ENO: 
00195 END: 
00196 
0019 7 PROCEDtJ.i Mai t ( Secor~s : l\'EALl ; 
00198 (Ti~e is in seconds Cro•.irrie<:I to the nearest 1/20th of a second ) } · 
00199 
00200 VAR Ti11e!INTEGERi 
00201 BEGIN 
00202 Ti11e!=Tr1Xc<Seco00s120. 0+0.5l i 
00203 1.mLE Ti11e>O 00 
00201 BEGIN 
00205 FOO x:=o TO 78 00 
00206 BEGIN 
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ENWE 
ANNOUNCED SAGE II, 


8-BITCOMPUTERS 

BIT DIE DUST. 


16-BIT, 8 MHZ, 
68000 MICROPROCESSOR. 
The new Sage II doesn't look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 

But the fact is, 8-bit 
microcomputers don't stand a 
chance against it. Minicomputers 
are shaking in their ooots. And 
even a few mainframes are 
running scared . 

Because the Sage II is based 
on the incredible 68000. 

UPTO 512K, 

NOT COUNTING DRIVES. 

With its 24-bit address bus, the 
Sage II can address 16 megabytes. 

The stripped down version 
features a mere 12SK RAM. 

On top of that. you can add 
another 384K of "RAM DISK" (on­
board RAM that looks like a super­
fast disk to the operating system). 

Then come the real disk drives. 
Your choice of 40 or 80 track, 320K 
to 1.3 megabyte, 5-1 /4' '. A 10K 
program loads in half a second. 

p-SYSTEM* OPERATING SYSTEM. 
This optional, interactive operating 
system makes it possible to use 
programs currently running on 
8-bit computers. 

It supports Pascal, FORTRAN 
77. BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs. 

MORE FOR THE MONEY. 
Prices for the Sage II start at just 
$3,600 with one disk drive and 
128KRAM. 

No other computer in history has 
195 North Edison Way, Suite 14 offered so much performance per 

Reno, Nevada 89502 unit price. 
(702) 322-6868 Call or write us today for the 

• UCSO p-System 1s a tradema1k of the Regents of the University of California. whole story. litllJi 
Circle 339 on Inquiry card. 
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00207 Etfl; 

00208 Ti~ l= Tilll'""1l 

00209 Etfl; 

00210 Etfl; 

00211 

00212 P'R{J'£DIM Serdlreak; 

00213 

00211 llEGIH 

00215 Pol<.e<CR1,97>; {Set Bits 58.6 ) 

00216 llait(0,151; 

00217 Pol<.e<CRlt 1>: 

0021e oo; 

00219 

00220 mxElUlE DialDigit<DigitlCIW!l; 

00221 

00222 VM x: INTEG~; 


00223 BEGIH 

00221 IF Digit IN ['0' ,.'9'l 

00225 TIEN 

00226 BEGIH 

00227 IF Digit='O' 

00228 TIEN 

00229 x· := 1o 

00230 ELSE 

00231 x := CJ\1l<Digi tl- CJ\1)(' 0'); 

00232 li'EF'EAT 

00233 SetCR2(QffHool<.,Falsel; 

00231 Wait(0,05ll 

00235 5etCR2(0ffHool<., Tro.oell 

00236 Wai t<O, 051; 

00237 x := x-1; 

00238 UHTIL X=Ol 

00239 Wait<0.55>; 

00210 EMJ; 

00211 EM>; 

00212 

00213 { Send a character to the ~ } 

oom 
00245 PF.~E Serd:har<f.h:CHARll 
002'16 
00217 BEGIN 
002'18 WHILE NOT GetStatus(lrarrS11itterRegisterE11pt':Jl DO 
oom E:EGIN 
00250 IF GetStatus<ReceiverRegisterFL•lll 
002'51 HEN 
00252 lll'i teChr <Clfl(Peel< (Qatal) l; 
00253 oo; 
0025'1 F'ol<.e !Data,00 (Ch l l ; 
00255 Mri teChr( Ch l ; 

00256 ENO; 
00257 
00258 PtO:£IUE EndSession; 
00259 
00260 BEGIH 
00261 SetCR2<TrnS11itEnable,Falsel; 
00262 SetCR2<0fffklok.Falsel; 
00263 llriteln('l+.xlq up - Session ter11inated,'ll 
00261 oo; 
00265 
00266 FUtCTION Dial<Phoneh\JMber :STR~ l: iro..£M; 
00267 
00268 VM I,L: IHTEID; 
00269 Digit: 0¥\Rl 
00270 BEGIH 
00271 L l= Length<~rl; 
00272 WriteUi; 
00273 llri te< 'Hicrollodett-ll dialing: 'l; 
00271 SetCR2<0ffHool<., Trvel; {Go off hook ) 
00275 llait(2,0l; <Wait 2 seconds) 
00276 F~ I l= 1 TO L DO 
00277 BEGIH 
00278 Digit := ~rm; 
00279 Wri te<Digitl; 
00280 DialDigit(Qigi tl; 
00281 oo; 
10282 llriteln; 
00283 Dial := Tnoe; 
00281 EMJ; 
00285 
00286 Pm:EIUlE Ter11inal; 
00287 { Tabbing: 
00288 +---+-~+-~-+ 

00289 1 Esc ' Row ! Col ' 
00290 +---+----+---+ 
00291 
00292 Tabbir,g is initiated b':I receivir,g an escape character. If an escape 
00293 (deci~l 271 is rec!!ived the next b<:lte is interpreted as the row (0-23) 
00291 and the following b';lte as the colLlflll <0-791, The next character is then 
00295 tabbed via a GoToXY<Row,ColL11ml, 
00296 
00297 Data COt!Pression: 
00298 
00299 +----+----+----+ 
00300 I (2] I n ! Chr I 

00301 +---+---+-----+ 
00382 
00303 Data being received in a COl'4'ressed for11 is iridicated b';I receipt of a 
00301 control-2, When received the riext character is saved as the character 
00305 co1_111t and the ne:t character received is printed that f!arr':I ti11es. 
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Announcing the Renault Alliance. 


COULD SOMETHING 
THIS EXCITING 
MAKE GOOD 
BUSINESS SENSE? 

1983 RENAULT ALLIANCE. 

Absolutely! This is the new fleet car that 
lives up to American business demands. A 
unique blend of comfort, economy and technol­
ogy. All designed to make Alliance a fleet ideal. 

Exceptional Mileage. 
In a word : outstanding! 

Alliance assures ~ EPA 52 HWY 

high mileage: ~ EST MPG Esr· 


That's better than so-called "gas-savers" like 

Escort, Chevette, Rabbit, Mazda GLC and 

Horizon. 


Surprising Roominess. 
Because business people need room. And as 
precise and compact as Alliance's external 
dimensions are, it's astonishingly spacious 
inside. More spacious than Horizon or 
Chevette. • • With more front and rear shoulder 
and hip room than Chevette, Escort or Horizon. 
More rear leg room, too. Alliance seats 5 adults 
comfortably. And though its external size 
approximates sub-compacts Civic, GLC and 
Rabbit, Alliance's interior dimensions place it in a 
larger class. Plus, it has a trunk exceptionally 
large for a car this size: 13 cubic feet. It's all just 
smart use of available space. 

Responsive Handling. 
Alliance is snappy and agile, with a 1.4 litre, 
4-cylinderengine and a choice of automatic, 

4-speed or 5-speed manual transmissions. 
Its front-whee l drive, belted radial tires, rack 

and pinion steering and MacPherson struts 
bring driving to life. With Alliance, driving is 
actually fun. 

Smooth Riding Comfort. 
Twin torsion-bar design, front and rear stabilizer 
bars and a long wheelbase work to retain a 
stable ride. The suspension works with the other 
parts of the entire car to produce excellent ride 
quality. Everybody rides comfortably. 

Quality Fit and Finish. 
This is where the workmanship tells. And this is 
where Alliance shines. Alliance utilizes an 
'J\ssembly Check" manufacturing process to 
monitor critical points. The result is remarkable 
overall appearance and body integrity. In sum, 
Alliance looks great, is solidly built and fits 
together right. 

Low Costs Fleet Managers Will Love. 
Now the best part: not only does Alliance sport a 
low initial price and get good mileage, it's also 
inexpensive to operate and maintain. Because 
every Alliance is covered by the 
exclusive American Motors Buyer Protection 
Plan, offering the only full 12-month/12,000-mile 
warranty in the industry, plus Loaner Car 
Service, Trip Interruption Protection and Towing 

Coverage. And every Alliance is backed by the 
Renault Perforation From Corrosion Limited 
Warranty that provides for 5 full years of 
protection against rust corrosion. t Those 
warranties are transferable upon sale and help 
support resale when it's time to replace your 
fleet. That's the built-in value of Alliance. 

Check Alliance against the competition. You'll 

bepl•~•d to liod th.i '"'"'""' ~ fleet car also makes exciting ISA 
business sense. For more SNAP 
information, call or send in the nt o 
coupon today. 

ORENAULT 
American Motors ,.. 
We build the American Fleet 
I P;a~ ~nd~;;;!the det;ls~b-;-utth;n;;, I 
I Alliance. Mail to: American Motors Sales I 
I Corporation, Fleet Operations, 27777 I 
I Franklin Road, Southfield, Ml 48034, or call I 
I (313) 827-4216. I 

I ~~ I 
I I 
I Company I 

'Use these figures for comparison. Your results may differ due to driving speed, weather conditions I I 
and trip length. Actual highway mileage will probably be less. California mileage lower. I Address I 
Competitive mileage figures based on 1982 EPA guide, gasoline powered. I I··Based on interior volume measured in cubic feet. 


tSee your dealer for warranty and rust program details . Lc~ ----~a~ ---~ip___ ~ 
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Or if you prefer, send to the address below for a 

FREE catalog: 
Heath Company In Canada: Heath Company 
Dept. 334-944 1480 Dundas St E. 
Benton Harbor. Ml 49022 Mississauga. ONT L4X 2A7 

Please send my free catalog,describing your complete line 
of microcomputer products' 
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00306 
00307 
00308 
00309 
00310 
00311 
00312 
00313 
00311 
00315 
00316 
00317 
00318 
00319 
00320 
00321 
00322 
00323 
00321 
00325 
00326 
00327 
00328 
00329 
00330 
00331 
00332 
00333 
00331 
00335 
00336 
00337 
00338 
00339 
00310 
00311 
00312 
00313 
00311 
00315 
00316 
00317 
00318 
00319 
00350 
00351 
00352 
00353 
0035"1 
00355 

Graphics: 

+-----+ 
I (1) I 

+---+ 

+---+---....___ _ __.. 

! Ccx-1 ! X Y ! 
-+ 

+---+-----+----+ 
'Con!X'Y! 
+----+-----+----+ 

+----+ 
I (25] ! 
+---+ 

Receipt of a coritrol-1 cal'ses the Apple-II to switch to graphics lllJde., 
Graphic vectors are then tranS11itted to the Apple-II as above, where 
the X and Y coordinates are trans11itted llC>dulo 128. 'Con' <cmtrol b<:ft,el 
has the following for11at: 

If 'Con' 

76513210 
+---+ 

PX><>:l! 

MN\ 

1111 

f'en (O=<jown, 1=up)----+ I ! ! 

Add 128 to X if CX-1----+! I 


Add256toXifoo · ~ 

Add 128 to Y if "Ill...., ----+ 


is eq1_ial to 25 then the graphics llOde is ter11inated, 

Graphics Characters: 

+-­ ---+--­
' [18] ! n ' Cl ! ........ , ! Cn ' 
+-----+-----+----+-- ---+-----+ 

l(nile in graphics llOde (see above) if a control-f< is received 
then the rie}:t b':lte is saved as a character c01.ir1t. The riext n 
b<jtes are ther1 displa';Jed on the graphics screen as characters. 

00356 F'rintir,g: 
00357 
00358 
00359 +---+ 
00360 I (6] I 

00361 +---+ 
00362 
00363 
00361 ! Text to f'rint 
00365 +-­
00366 
00367 
00368 
00369 + 
00370 ~ Hore te:{t t.o print ' 
00371 + 
00372 
00373 +---+ 
oom 1 m 1 

00375 +---+ 
00376 llhen a cmtrol-6 is received the Apple-II will print ever~ character 
00377 received or1 the Centronics-737 printer, f'rintir,g is ter11inated llPOn 
00378 receipt of a control-5. Since trie Ceritronics-737 is buffered, dela~ 
00379 characters 111_1st be trans11itted alor,g with the lirie to be printed to 
00380 allow ti11e for printir,g, 
00381 
00382 } 
00383 
00381 VAR f'en[Jp: P.oot..EA'I; 
00335 X, Y,A<Y.JX,AddY, Ti11e,KharCo.1nt,N,l(aseCor1trol ,Row,Col1.w1,I,Koi.ir1t: INTEGER; 
00386 B1.rffer: f'ACl:ED ii<f.:AY [1.,801 OF CHAR; 
00387 E:EGIN 
00388 IF GetStatus<NoCarrierf'resentl 
00389 THEN 
00390 E:EGIN 
00391 SetCR2!0ffHool<,Falsel; 
00392 SetCR2<fbie, Tri.ie) { Originate l'lode ::· : 
00393 IF NOT DiaH'325-2211') { Atlanta GE/Mark-III JO\.I speeo:j access r~.ltlber ) 
0039'l THEN 
00395 EXIHTer11inall; 
00396 IF Ke~oar<tlead~ 
00397 THEN 
00398 Ch != Read(~; 
00399 llritelr1( ' Waitir,g for carrier. ' ); 
00100 Til'le := 30; 
00101 MHILE NOT K~rcf\ead~ At{) GetStatusCNoCarrierf'resentl 
00102 AN) <Til'le>Ol DO 
00103 ~GIN 

0040'1 X := f'eel<<Datal: Make 1_1p ACIA } 
OO'l05 llait C 1. Ol; Ilait 1 secorid ) 
OO'l06 Ti11e != Til'le-1; Wait for carrier } 
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00107 
00108 
00109 
00'!10 
00111 
00112 
00113 
00111 
00115 
00'116 
00117 
00118 
00119 
00120 
00121 
00122 
00123 
00121 
00125 
00126 
00127 
00128 
00129 
00130 
00131 
00132 
00133 
0013'1 
00135 
00136 
00137 
00138 
00139 
00110 
00111 
00112 
00113 
00111 
00115 
00'116 
00117 
00118 
00119 
00150 
00151 
00152 
00153 
00'15'1 
00'155 
00'156 

oo; 
IF GetStatus<NoCarrierPresentl 

Tl£H 
ff:GIN 

llriteln(Bell, 'No carrier detected'>; 
SetCRZ<OffHool<.,F alse l; 
EXIT<Ter"inall; 

oo; 
oo; 

SetCR2<0ft'Hoolc. 1True>; 
SetCR2<TrnsttitEnable,True); 
IF 	K~ardlleadtj 

TIEN 
Ch := Readl<e':l; 

IF GetStati.•s<ReceiverRegisterF1_1ll l 
Tl£N 

Ch := C!f\(F'eeHDatall; 
K~r<i:hr := Clf<<Dl; 
lloder!Chr := Clf<<Ol; 
llriteln; 
llritetn(Bell, 'Corroection established ­
llait<D.25>; 
Serw:niar ( H >; 
llait<0.25>; 
Sencf:har(CarriageReturnl; 
KaseControl := 0; 

trar1sr1itting recognition character.' l; 

Poke<1781+Slot,OJ; { Disable lower case trar.slation } 
REPEAT 

IF K~rtfiead':l 
TIEN 

BEGIN 

K~rll:hr := Read<e':j; 

IF K~r<l:hr::flrealc.Char 


TIEN 
BEGIN 

Sent.Ereale.; 
KaseControl := 0; 
Printer!li := False; 

00 
El.SE 

IF <K~rll:hr 0 ~<ControlAll 

TIEN 
Serd:har <K~r<l:hr l; 


oo; 

IF GetStatt~!ReceiverRegisterFulll 


TIEN 
BEGIN 


N := Peel<.CDatal; 

ttodet£hr := ~!NJ; 


IF KaseControl>O 


00'157 TIEN 
00158 	 BEGIN 
00159 	 CASE KaseControl IF 
00160 	 9:BEGIN ( Draw characters (graphic llOOel } 
00161 	 KaseControI:=lO; 
00'162 	 ID!ar(Chr<Nl>; 
00163 	 KharCouot :~harCo_int-1; 
00161 	 IF KharCo_'1t<=O 
00165 	 TIEN 
00'166 	 KaseCCllltrol :=e; 
00167 	 oo; 
00'168 	 e:BEGIN { Pie~, up character ro..ir1t (graphic "ode) } 
00169 	 KharCoo_int :=N; 
00170 	 KaseControl:=IO; 
00171 	 END; 
00172 	 7: IF N>16 
00173 	 Tl£H 
0017'1 	 IF N=18 
00'!75 	 TIEN { Character disPla':l COMand } 
00'176 	 KaseCCllltrol :=9 
00'177 	 El.SE 
00'!78 	 IF N=25 
00179 	 TIEN { Terr1inate graphics llOfie ) 
00180 	 KaseCCllltrol := 1 
00181 	 El.SE { Back. to vector l!OOe } 
00'182 	 KaseCCllltrol := 8 
00183 	 El.SE { Decode vector control b':jte } 
00'18'1 	 BEGIN 
00185 	 P~ :=False; 
00186 	 IF tf>7 
00187 	 TIEN 
00188 	 BEGIN 
00189 	 . P~ := Tr•Jel 
00190 	 N := N-8; 
00191 	 oo; 
00192 	 AddY := u; 
00'193 	 AddX := o; 
00i91 	 IF N>l 
00195 	 TIEH 
00196 	 Add)( := 256; 
00197 	 IF N>3 
00'198 	 TIEH 
00199 	 Add)( := 120; 
00500 	 IF Odd!Nl 
00501 	 TIEN 
00502 	 AddY := 120: 
00503 oo; 
00501 6: x := l'++MjX 

80505 5: BEGIN 
00506 Y := t+tAddY 
00587 KaseControl 

{ Save X coordinate ); 

{ Save Y coordiroate } ; 
:= 8 { Back to vector llQCje } ; 

Listing la continued on page 336 
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MenuM~sler TM - the leading CP/M™ superviso~ 

These ana many more umque features 
make MenuMaster the frontrunner 
of menu systems: 

• 	Easy menu definition. You define a menu as easily as you 
write a letter. Anyone can design a simple menu in less than 
10 minutes. 

• 	You design your own screen layout. MenuMaster does not 
restrict you to any pre-defined layout. 

• 	All video attributes are implemented. Highlighting, reverse 
video, etc. are used as easily as you use bold faced print 
with your word processor. 

• cursor addressing fully implemented. 

• 	Simple commands change logged drive and user area 
without affecting menu operation. 

• 	Built-in menu definition language featuring conditional 
expressions (if-then-else, repeat until), case sentences and 
much, much more. 

• 	All variables are kept intact even when you leave the menu 
to run a program or to call another menu. 

• MenuMaster will even feed your programs data as if they 
were typed in at the keyboard. 

Why learn computerish - when MenuMaster speaks your language. 


MenuMaster - the easy way to CPIM 
Why learn and remember a lot of meaningless computer 
commands when your computer can talk to you in plain 
words, you can answer it just as plainly, and the computer can 
make decisions based on your answers . 
Anyone has the right to speak his own language. Claim your 
right now. MenuMaster puts it within reach - easily and 
cheaply. 

MenuMaster - the only flexible menu system. 
Sit down with your text editor and create your own menus. It's 
as easy as writing a letter. You needn't be a programmer to 
use MenuMaster - but if you are, the sky is the limit. 

MenuMaster - also the professional's choice. 
Transform long and tedious command sequences into a 
single keystroke, and let the computer remember all your 
variables for your. ManuMaster lets you easily create your 
own personal virtual operating system. 

•)) BORlAnD 
.)) INTERNATIONAL 
world wide distribution of quality software 

BORLAND LTD. 69, Upper Georges Street 
Dun Laoghaire · Dublin, Republic of Ireland 
Phone 1 80 25 14 Dealers: use 1 80 25 21 
Telex 92188 BORL El 

MenuMaster - the only complete menu system. 

Menus are easily defined - a simple menu is only a matter of 

minutes - yet MenuMaster also incorporates an entire 

programming language: the Menu Definition Language. This 

language allows simple as well as advanced programming 

constructs. No other menu system offers you this. Do not be 

content with less. 


MenuMaster demo kit - only $30. 

The demo kit contains working examples of MenuMaster 

operation and a complete set of manuals. The price will be 

deducted when you buy a complete system. 


Do you already own an old menu system? 
Pity, but all is not lost Borland will refund you $50 if you 

include alil invoice with your name pr.i jt for such a system with 

your MenuMaster or~er. This offer is limited to one 

Menu Master per customer and is valid until January 1st 1983. 


Order your MenuMaster today - only $195. 

Cash, American Express, Master Charge, and Visa accepted. 


I hereby order: 

__ MenuMaster demo kit(s) at $30. 
__ MenuMaster complete system(s) at $195. 

Name 

Company ----------------- ­
Address 

Phone Telex 
Payment 

Clrcle 51 on Inquiry card. 



MODEL DXY PLOTTER 
Economlca:I X·Y coordilate !'!lotter • 1 O • 
X 14 • plotting range • Ce11ironica inter· 
lace • ROM expandable • 4 pens, hold· 
ers and chart hold-downs Included 

COMPUTER PLOTTER NOTES 
VIDE0·300 VIDE0·310 COLOR-I COLOR·ll COLOR·llA COLOR·lll COLOR·IV 

IBM·PC • • • • * • * • • * Special Cabling Required 

• * * * * • * Special Cabling or 
Converter Required 

APPLE II • • * * * * • • * DVM Board Required 

ATARI 800 * * * Opt. Atari Cable Required 

* * Opt. VIC Cable Required 

* * Opt. TRS Cable Required 

* * Opt. lnterf ace Required 

* * Opt. Tl Cable Required 



. -- ·- .. 
:· ·--c·:· i · · ~ 
:F.:.:.L1 _· -

AMDISK-3 MICRO-FLOPPYDISK DRIVE 	 COMBINATION DIGITAL 
VIDEO MULTIPLEXERRevolutionary 3 " Micro-Floppydisk drive & cartridges • 1 


Megabyte (unformatted) storage • Track -to-track compatible Makes Apple-II compatible with RGB mon· 

with 5 y, " floppydisk drives • Built-in power supply • Hard itors • Modes include Apple 40 charac­

plastic, protective floppydisk cartridge ter-line text, Apple high/ low resolution 


color graphics. 80 character-line text 
from vendor board (included) 



Listing la continued: 

00508 
00509 
00510 
00511 
00512 
00513 
00511 
00515 
00516 
00517 
00518 
00519 
00520 
00521 
00522 
00523 
00521 
00525 
00526 
00527 
00528 
00529 
00530 
00531 
00532 
00533 
00531 
00535 
00536 
00537 
00538 
00539 
00540 
00511 
00512 
00513 
00511 
00515 
00546 
00517 
00518 
00519 
00550 
80551 
00552 
00553 
00551 
00555 
00556 

IF ,.enU> 
TIEN { Exec\IU! !love cOMand } 

BEGIH 
PenColor IHelle> ; 
lloveTolX, Yl; 

00 
ELSE { Execi.ite Draw Line cOMaro:I } 

BEGIN 
f'enColor (~i tel : 
ttoveTolX, Y>; 

oo; 
oo; 

1: KOlint := N { Save character ro.int ) ; 
3: 	BEGIH { ExPlode character } 

FillChar <Buffer, KOl_'",t, liOOefLhr > ; 
Unitllrite(! ,E~.1ffer,f(omtl; 
KaseCoritrol : = 0 

EM>; 
2: ROii := N { F'ick 1_1p row to tab to ) ; 
1: BEGIH 

Cokwi := N { Pick t'P coltM to tab to :q 
GoToXY<Col1.111r1,Rowl { Tab to specified position ) ; 

oo; 
oo; {CASE ) 
KaseControl := KaseControl-1; 

00 
a.SE 

BEGIH 
CASE N !F 

27: 	 BEGIH { Escape - to.. •ild up GoToXY } 
KaseControl := 2; 
N := 0 

EM>; 
6: 	 BEGIN 

N := 0 { forr. ori printer ::-; 
Printer()\ := True; 
Rellrite<Printer, '~IHTEJt:' l; 
llri telnlf'rinter .~<27> .~<20 >>; 
llriteln( 'Printer enabled' l 

oo; 
5: 	 BEGIH 

N := 0 { Tt.Jrn off pr inter >: 
Printer()\ := False; 
Close(Printer >; 
Nritel.Jll 'Printer disabled' l 

oo; 
1: 	BEGIH { Turn on graphics llOde ) 

KaseControl := 7; 
InitTurtle; 

00557 H := o; 
00558 oo; 
00559 2: BEGIH { Oecofollress } 
00560 KaseControl := 1; 
00561 H := 0 
00562 oo; 
00563 127: H := o; { RtbJut } 
00561 oo; 
00565 IF H>O 
00566 TIEN 
00567 llri teChr Ctlodl!IOlr l 
00568 oo; 
00569 oo; 
00570 LWTlL IHodetlStatus.BitHal f[HoCarrierPresent] l CR Ct«JT HCR2. BitHalf[Offffook.]); 
00571 IF Hode!IStat'-'s, Bi tHal f[HoCarr ierf'resent] 
00572 HEH 
00573 BEGIH 
00571 llri teln<Bell, 'Lost Carrier. ' >; 
00575 (ld)ession 
00576 00 
00577 EM>; 
00518 
00579 Pl«EOOlE Initialize; 
00580 BEGIN 
00581 era := -16251+161Slot; 
00582 CR! := CR2+1; 
00583 Stati.tS := CR!; 
00581 Data := CR2+2; 
00585 IU<2, [lljteHalf := Ini tFlag+ttode; 
00586 SetCR2<InitFlag,Tri.iel; 
00587 f'ol<elCR1,3l; { Reset ACIA } 
00588 f'ol<e(CR1,1l { Set data, parit~ am stop bits }; 
00589 SetCRZ<BitRateSelect, Tniel { Set 300 bi!l."1 }l 
00590 CmtrolA := 1 { H&R 80 collft"1 board upper/lower case toggle ke~ ); 
00591 Bad5pace := 8; 
00592 Bell := ~(7); 
00593 LineFeed := Clf'«lOl; 
00591 Forl'feed := Clfl( 1 2 l; 
00595 Carriagef<eturn := Of<C13l; 
00596 BreakChar := ClfiC23l { Control-II }l 
00597 Rl.ooJt := ~11271; 
00598 DeleteChar := RuboiJt; 
08599 Printer()\ := False; 
00610 H:=OIW2l { GE tran511ission speed recognitior1 character }; 
00601 
00602 oo; 
00603 BEGIH { Kain Prograt1 }; 
00601 Initialize; 
00605 Ter11inall 
00606 llriteln( 'mn Session ter11inated DDI'); 
00607 EM>. 
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BISON 

PRODUCTS, INC. 


A CALIFORNIA CORPORATION 

We're Bullish on Low Prices 

If the items you want are not listed in this ad, call us for the current price. If you find an 

advertised price that is lower than ours, call us and we'll try to beat it. 
Send Mail Orders To: Orders may be picked up at: For Questions or Phone Orders Call : 

P 0 Box 9078-184 16709 Roscoe Boulevard (213) 994-2533 
Van Nuys California 91409 Sepu lveda . California 91406 

" We accepl Cash. Cerl ified Chec ks. VI SA and MaslerCard " 

All merchandise new in faclory carlons wilh manufac l urer's waHarily 


Corporale and School Dislricl P 0 's accepled subjecl lo cred il approva l. Enclose f inancia l slalemenl wilh order 

Californ ia residenls add Sales Tax Shipping charges added lo all orders 


"No refunds w1lhout prior approval" - Bison credil only on relurned merchandise 

QUANTITIES LIMITED ON SOME ITEMS - PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Furlher lnforma11on Please Circle Reader Service 41 

COMPUTER SYSTEMS 
NEC PC-8001 A . _. . _ . . _.. .. _........ .. 5725 


Products For Apple Computers 
Here are some ol the produc1s BISON carries for App!e 
Computers If you don·! see what you want here. give us a 
c all 

16K RAM Card for Apple II 5 68 
Mic rosoft Premium Pack . . . . . • . • . . . . . S 569 
BISON Add-on Oisk Drive .... 5 349 
Parallel Prin1er Card with Cable ...... . . • ...... S 72 
0 C Hayes Micromodem 11. . .... .. .... . . S 270 
Graphics In terface lor NEC. Epson S 139 
For more Apple informatio n. ci rcle reader service card 42 

Products For IBM Personal Computers 
T andon Sing le-Sided Disk Drive .. S 255 
T andon Double ·Sided Disk Drive w DOS Patch .. S 340 
AST 64K RAM Card . . 5 365 
ATS Clock Card . . . . . 5 399 
9-p,ece set of 64K RAMs . . . . . . . . . . . . . . 5 75 
For more IB M 1nformation ci rcle reader service card 43 

PRINTERS 
BISON carries al l o f the maior b ra nds of printers If yo u 
need help ch oosing the proper printer for your needs. call 
and talk to one o f o ur support technicians 

EPSON MX -80 T ype 111 ... 5 425 
EPSON MX-80 FIT Type 111 w'th Grallrax . 5 479 
EPSON MX- 100 with Graftrax 5 649 
NEC PC-8023A Fn clion & Tractor w/Graphics. . S 499 
Ok1data Microl ine 82A wilh T raclor 80 Col . .. . S 460 
Ok1dala Microline 83A wi1h Trac 1or - 100 Col . ... S 685 
Okrdata M1crohne 84PS - 200 cps Par/Ser . . . . .. S 999 
C ltoh Prowriler - Parallel . . . . . . . . . . . . . . . .. S 485 
C 11oh Prowriter - Parallel/ Serial .... S 610 
C lto h F-10 Starwri!er - Parallel- 40 cps . . , 51395 
C ltoh F-10 Starwriter - Serial - 40 cps .. 514.95 
Comre)( Daisy Wheel Prinler - Parallel . , . . . . . S 855 
Comre)( Daisy Wheel Prinler - Serial .. S 895 
Comre)( Tractor Feed .. .... .... ... ......... S 195 
For more printer information circle reader se rv iceca rd 44 

MONITORS 
BMC International 
· 12" Green monitor wi1h P-31 phospher 

15 Mhz· Excellent for 80 column display 
BMC 12" Green Monitor . . . .. .. . . 5 88 

· 13" Color Monitor· Audio and Video 
· 270 Line resolution 
BMC 13" Color Monitor. . . • . ... 5 273 

AMDEK Monitors 
· 12" Green Phospher 
·Non-Glare 
AMDEK Video 300 .. Call for Price 

13" Color Monitor· RGB Input 
. For IBM/NEC/Apple 
AMDEK Color 11 . . . Call for Price 

AMDE K Color I . Call for Price 
AMDE K Color Ill Call for Price 

NEC 
NEC 12" Green Monitor ... . .. .. . ... . .. . 5 159 
NEC 13" ColorMoni!or. 5 325 
NEC 13" RGB Color Monitor. .. . 5 815 

ZENITH 
Zenith 12" Green Monitor ... . .... 5115 

TeleVideo Products 
TeleVideo computer terminals and desktop computer sys­
tems-high price reatures at low prices 

TeleVideo TS-802 Computer system 
. 64 K 4 Mhz Z-BOA CP M . Dual Flopp,es. 720K Total 
· Same CRT and Keyboard as Televtdeo 950 Terminal 
· Network E)(pansion Capabilities 
TeleVideo TS-802 .. 52665 
TeleV,deo TS-802H Same as TS-802 
with one fl oppy and 5-MegaByte Hard Disk . 54990 
Te!eVideo TVl-925 Terminal .. 5 725 
T eleVideo TVl -950 T ermina l - TOP-OF-LI NE .. . 5 915 

SOFTWARE 
BISON carries software for all business and personal 
computer systems Just select the software you want and 
call us for our current price Here a1e some examples of 
BISON 'S Low Pr ices 

MicroPro Software 
WordStar - B"C P M . . . . .. 5 250 
WordStar - Apple CP M 5 200 
Ma,1 Merge - 8" CP/ M . .. 5 80 
MadMerge - Aple CP/ M . .. . .. . ... . 5 69 
Spel lStar - 8" CPIM . . . . . . . . • . . • . . • ... 5 139 
Spel lStar - Apple CPI M . • .. • . .. . .•. . . 5 110 
DataStar - 8" CP/ M . . 5 189 
DataStar - Apple CPI M . . . . . . . . . . . . 5 170 
Super Sort - 8" CP/ M . 5 140 
Super Sort - Apple CP/ M. . .. • ...• .... 5 120 
CalcStar - 8" CP/ M . . . . . . . . . . . . 5 149 
CalcSta r - Apple CP/ M . . . . .. .. 5 145 

06Wha1ever you need ror your S-100 system. from CPU's 10 
Memory. BISON has 1t Jusl look at our list If you don ·t see 
it he1e. call for our current price 

Sierra Data Sciences 

S-100 Master/ Slave Single Board Comp 11 ters 
Master - 4 Mhz. Z BOA . . . . .. 5 690 
Slave - 4 Mhz Z BOA . . 5 625 

Sierra Data CP M . . . .. 5 160 
Sierra Data BIOS . . . . . , .. , .. , . . .... S 100 
Sierra Manual . . . . . . . . . . . . . • . . • . . . . S 25 
Sierra Data - Winchester Adaplor .. S 145 
Sierra Dala Turb o DOS . . . ... S 750 

SUPER BISON SPECIAL 
Mitsubishi 8" Double-Densily Dm1ole-Sided 

Floppy Disk Dnve . . . . 5 425 

QUANTITY DISCOUNTS AVAILABLE - CALL BISON 

OT-Systems Mainframes 

S-100 Ma1nfame and 8" Drive Enclosures 
'S-100 Power " 8Vl16A • 16V 3A -16V 3A 
. Drive Power__. 5V/ 1 A -5 V 6A · 24V 6A 
· Keyed Power Switch 
'EMI Fiiier 
· 2 Switched Power Ol1tlets 
· Filtered Fan 
· 15 - DB25 Cuto u ts 
· DB37 C utou t 
' IDS 50 Cutout 
· Hard Disk Po we r Supp ly 
· Shielde d Motherboard 
· R"gged Card Cage 
· 9!''/i," x 17" x 21" (H x W x Dl 

OT 6-Slol. Dua l 8" Drives. 
OT 8-Slot Dual 8" Drives. 
OT 12-Slot Dual 8" Dnves. 

.. .. 

.. .. 
5 530 
5 560 
5 620 

S-100 Ma1ntrame and 51; 1 " Drive Enclosures 
· Simi lar to 8" Mainframe 
. 7" x 17" x 20" (H x W x DJ 

OT 6-S lot. Dual 5 1 :"Drives .. 
OT 8-Slo! Dual 5 111 " Drives . 
OT 12-Slot. Dua l 51; 1•• Drives. 

. 
-

.. .. 

5 455 
5 595 
s 560 

OT All-in-one 8" Disk Drive Cabinet 
Changeable fa ceplate allows use of all standard 8" floppy 
and hard disk drives including: 
·Shugart 
. NEC 
· Mi tsubishi 
· T andon (Up to 4 Th1n- L1nel 
· Oume 
Features· 
· Holds 1-4 8" Drives 
· Power 1 5V 6a -SV/ 1 A · 24V/ 6A 
· Modula r Power Supply 
L'st P"ce 53495 BISON PRICE $295 

DISK DRIVES 
Oume 11842 (Replaces Oata-Trak 8) . . . .. . .. . S 480 
Tandon Thin 8" Single-Side Double-Density _ . . . . S 382 
T andon Double-Density . . .. . S 465 

DVSAN Floppy Disks 
D ysan 104/ 15 1 ,"Sol t Sector 
Box o f 10. 35 
Oysan 104/1 0 51.1," Safi Sector Double Density 
Box of 10 . . . 5 42 
Dysan 3740/ 1 8" Soft Sector 
Box o f 10 _ 45 
Dysan 3740/2D 8" Sort -Sector Double -Densi ty 
Box o f 10 . .. . S 63 
For more S-100 info rmation circle reader serv1ce c.1,d 45 



Start w ith a Model II floppy system and 
grow into a hard di sk . Since all P&T 
CP/M 2 sys tems are fully compatible, 
you will have no conversion worries. 
Special note: P& T hard disk systems 
allow you the user to configure logical 
drive assignments to your specifications. 
Write for more detail s. 

Prepaid VISA. MIC.o r COD or ders accepted. 
All prices FOB Goleta and sub ject to change. 

Listing lb: A 6502 assembly-language routine that must be linked before attempting to 
execute the intelligent terminal program in listing la . 

PftOC£Dlll£ Pol<.e (AO:Jress, DataB~e :INTEGERl 

Polr.e procedure - standard Trix routine in Pascal won't do the trid. 
with the Hicr!lllCldetl-II registers. 

,f'ROC POKE,2 ; Two 16 bit Pascal arcp1ents 
RETURH ,	E!lU 0 ; Te11Porar~ variable for return address 


Pt.A Save Pascal return address 

STA RET\EN 

PLA 
 .STA RETlJ<tM I 


Pt.A ; Get data b<;!te and 

TAX ; Pl't it in X register. 

Pt.A ; Throw out llSB of data b~te. 


Pt.A ; Get LSB of address 

STA ~SB ; and save it. 

Pt.A ; Get HSB of address 

STA ~R!iSB ; and save it. 


•BYTE BE ; STX op code to transfer X to address • 

ACfllll..SB ,BYTE 0 ; Low order b~te of address to poke. 

ADRRltSS .BYTE 0 High order b<;!te of address to poke. 


LDA RETml+l Restore return address. 

FWI 

LDA RETlRN .FWl •
RTS ; Return to Pascal calling progra11, 


.oo 


Text continued from page 318 

The tabbing process is initiated by 5. At line 532, KaseControl is 
the receipt of an escape character decremented by one, changing its 
(decimal 27). The next two bytes that value from 2 to 1. 
are received determine the row and 6. Execution moves back to line 454, 
column specifically. The following where another character is re­
character is then tabbed via a ceived, and the process again 
GoToXY (row, column) statement. moves to line 459. 
The exact sequence of events is as 7. Because KaseControl is now 1, ex­
follows: ecution begins at line 527. The col­

umn value is set at line 528, and 
1. 	An escape character (decimal 27) is line 529 executes a tab to (column, 

transmitted from the host and in­ row) via the GoToXY procedure. 
tercepted at line 537). The next 8. Once again, statement 532 is ex ­
character's decimal representation ecuted, decrementing KaseControl 
will be the row to tab to, and the to 0, which causes a bypass of the 
following character will represent CASE statement in line 459. This 
the column. bypass continues until the Kase­

2. 	At line 538, the CASE statement Control statement is again reset 
control variable (KaseControl) is after receipt of a new escape or 
set to 2, and the received character control character. 
(N) is nullified so that the program 
won't attempt to print an escape. Similar logic is used beginning with 

3. 	 At line 454, the next character is line 559 to explode compressed char­
received and because the CASE acters . This is a technique for elim­
statement control variable (Kase­ inating the repeated transmission of a 
Control) was previously set to a character when you want that 
positive value, execution moves to character to be printed more than 
line 459 . once. The execution of this option 

4. 	 Because KaseControl was pre­ proceeds to line 521, where the buffer 
viously set to 2, line 526 captures is filled with the required number of 
the tab value for the row. characters by the Pascal procedure 
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t}BMC PC-1 BINARY SYNCHRONOUS COMMUNICATION 

ADAPTOR AND EMULATOR 

Gives you full ability to communicate with IBM-BSC 

compatible host computers. 

The PC-1 provides connections for intelligent devices such as personal and mini computers, and an emulator 

mode for non intelligent terminals. This makes possible a wide variety of applications. 

TELEPHONE LINE 

Display IBM-BSC Compatible 
Computers 

Mini Computers 

Personal Computers 

•FOR FURTHER INFORMATION CALL:----------------­eBMC USA, INC. 
NEW YORK OFFICE LOS ANGELS 

450 Barell Avenue Carlstadt, N.J . 07072 20610 Manhattan Place Suite 112, 
Telex : 1 33221 BMC NY CARL Torrance, CA. 90501 
Phone: 201-939-7079, 7061 Telex: 698641 BMC USA TRNC 

Circle 50 on Inquiry card. 
Phone : 213-320-9880,9881 



120 CPS, Bi-directional logic seeking 9x9 dot matrix. full 96 
ASCII char. Set with true descenders centronics parallel port 
and RS232 serial port (up to 1200 Baud) standard, 136 col, 
includes Okigraph dot addressable graphics, friction feed and 
removable tractor. 31 lbs ., 110volt standard, 220 volt optional. 

Okidata Microline - 80 Matrix Printer . . .. ... . . 329.00 
Okidata Microline - 82A ................ _.. . 449.00 
Okidata Microline - 83A ................... . 729.00 
Okidata Microline - 84 Parallel _. _ . ... _. . ... . 1095.00 
Sharp PC-1 500 Pocket Computer ........ .. . 239.95 
Sharp CE-150 Color Printer/Cassette 1/F . .. . 199.95 
Sharp PC-1211 Pocket Computer .. . ... . _ .. . 135.95 
Sharp CE-122 Printer/Cassette Interface for 

PC- 1211 _.... . _ . . . . ..... _. . . . . . ... __. _ . 99.95 
Smith-Corona TP-1 ... . . .. . .. .. . .. .. .. . .. . 649.00 
Televideo 910 559.00 
Televideo 925 .......... .. .... ......... .. . 735.00 
Televideo 950 . .. _. _ . . ... .. .. _.. . . . . ... _.. 929.00 
Transtar Model 140 . . . . . . . . . . . . . . . . . . . . . . . 1295.00 
Videx Videoterm 80 Column Card for Apple II . 259.00 

Altos . . . . . . . . . . . . . . . . . . . . . . . . Call for Model & Price 
Amdek Video-300 . . . . . . . . . . . . . . . . . . . . . . . . . 

Amdek Color-I Monitor..... .. .... .. . . ...... 

Amdek Color-II Hi-Resolution 13" Monitor . . . . 

Amdek Color-Ill Monitor . . ..... . .. . ...... .. . 

Atari 400 16K ................ . ......... .. . 

Atari 810 Disk Drive ... .. .... . . .... . . . .... . 

Atari 850 Interface . . .... . . . .............. . 

Atari 800 16K ........ .. . . ......... . . . .... . 

Daisywriter 2000 .. . . . .. . ... . . .. .. . ....... . 

Diablo 630 ..... . ..... . ...... .. . ... ...... . 

Epson MX-70 ..... . ...... .... .. . . .. . ..... . 

Epson MX-80 w/Graftrax Plus .... .. . . . . .. . . 

Epson MX-80 FT w/Graftrax Plus .. .... . ... . 

Epson MX-100 FT Printer w/Graftrax Plus .. . . 

Hayes Micromodem II (Apple II) .. . .. . . ... . . . 

Hayes Smartmodem . . . . .... . .. . ...... ... . 

IDS 560 Paper Tiger ... . . ... . ..... ....... . 

IDS Prism 80 (Color) .. .. .... . . . ... .. . . . .. . 

IDS Prism 132 (Color) . ...... . ........ .. .. . 

Mannesmann Tally MT 1705 .... .... ... .. . . 

Mannesmann Tally MT 1 802 .... . ... . ... . . . 

Microtek 16K Ramboard for Atari 800 ....... . 

Microtek 32K Ramboard for Atari 400 & 800 .. 

Microsoft Soft Card (Z-80) ... . ... . . ... . . .. . . 

Microsoft Soft Card Premium System for Apple 

Microsoft Ramcard 64K for IBM-P.C. . ...... . 

Microsoft Ramcard 16K for Apple .. ... . .. . . . 

NEC 3510 or 3530 Spinwriter . ....... . . .. .. . 

NEC 3515 Spinwriter .. .. . ...... .. ..... . . _ 

NEC 7710 or 7730 Spinwriter ... _. . ........ . 

NEC PC-8023 Printer .... .. ..... . .. ... .. . . . 

NEC JC 1201 M(A) - Color 12" Monitor .. . .. . . 

NEC GREEN JB1201M - 12" Monitor ..... . . . 


149.00 
329.00 
729.00 
439.00 
319.00 
449.00 
169.00 
669.00 

1049.00 
2095.00 
289.00 
439.00 
549.00 
695.00 
289.00 
225.00 

1099.00 
1379.00 
1559.00 
1289.00 
1499.00 

79.00 
119.00 
279.00 
579.00 
369.00 
139.00 

1675.00 
1695.00 
2295.00 

489.00 
329.00 
169.00 

OMEGA SALES COMPANY · 

430 PEARL STREET, STOUGHTON, MA 02072 

I • (617) 645 TOLL FREE ( ) -0873 
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80 CPS, Bi-directional logic seeking 9x9 dot matri x, full 96 
ASCII char. Set with true descenders, centronics-style parallel 
port (RS232 optional) , 136 col. , includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed . 21 lbs ., 110 volt only. 

SOFTWARE 

Omega carries software by the following companies: 
• American Business Systems • Ashton Tate • Dakin 5 
• Innovative Software • Micropro • Microsoft 
• Sorcim • Stoneware • Visicorp (Personal Software) 

MAGNETIC MEDIA 

Omega carries diskettes (5%'' or 8" ) by the listed companies: 

• Dysan • Maxell • Scotch • Verbatim 

ACCESSORIES 
Omega carries accessories for the Apple II by the 
following manufacturers: 
• D.C. Hayes • Microsoft • Tymac 
• M & R Enterprises • Videx 

Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
Mass. Residents Please Add 5% Sales Tax 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 

We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 
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Circle 131 on inquiry card. 

FillChar. That buffer is then 
displayed via the low-level Pascal 
1/0 procedure UnitWrite. This se­
quence of logic can explode up to ap­
proximately 30 characters . If a 
character is to be printed more than 
30 times, I have found it necessary for 
the host to transmit additional delay 
characters (ASCII Os) to allow the 
Apple time to display all of the re­
quired characters. To be safe, I add 
one delay character for every 25 
characters to be printed. For example, 
if I wanted to display a row of 80 
dashes on the Apple, I would have 

CONTROL D TO SIGNAL--------~)
DATA DECOMPRESSION 

ASC 11 45' DASH OR MINUS 

CHARACTER COUN T ' 80 

DELAY OR DO NOTHING CHAR ACT ERS----------------~ 

SI GN -----------' 

-------------~ 

Figure 2: An example of a character-compression transmission. 
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. the host computer transmit the se­
quence shown in figure 2. 

By tabbing, you can eliminate the 
transmission of numerous blanks, 
carriage returns, and linefeeds. By us­
ing character compression, you can 
eliminate the transmission of repeated 
characters. Using both of these 
features can significantly speed the 
throughput of information being dis­
played by the Apple. 

The Postprocessor Approach 
That is all well and good, but after 

I had written the third report con­

4 45 80 0 0 0 

Announcing: 

MICRO· 
TIMESHARING 
"The MarketingTrend 
ofthe Future" 

Delta Micro-Timesharing is a unique 
new approach to computer retailing 
that utilizes the Delta-64 user distrib­
uted processing networl~ system. 
plus instructional video cassettes. 

The Delta DP-Net allows 
potential customers hands on use of 
a Delta system h their homes or 
businesses (via modem). 

Once installed, the Delta does the 
rest. With its speed. reliability, and 
user friendliness, the Delta is a sure 
bet to win customers over. 

Look into Delta's Full Line 
of13usiness Computers Today. 

sisting primarily of print statements 
with totally incomprehensible tab­
bing and data-compression charac­
ters, I began to look for a more ele­
gant approach . To solve that prob­
lem, I decided to avoid it. I now write 
all of my standard reports to a scratch 
file on GEISCO and then route that 
file through a postprocessor that in­
serts all of the tabbing and data-com­
pression characters where appro­
priate (all under program control, of 
course). In fact, I have written several 
postprocessors for the various types 
of printers and display terminals we 
have at work. 

A simple but key feature of these 
postprocessors is an awareness of the 
display format of the output device. 
In the case of the Apple, the post­
processor is smart enough to stop 
after 23 lines are displayed and print a 
message for the user to press any key 
when he is ready to continue. Addi­
tionally, when displaying files with 
embedded formfeed characters (clear 
screen and go to top of page), the 
postprocessor ignores all but the first 
one. The elegant aspect of the 
postprocessor approach is that a 



APPLE II+ 
.-COMPATIBLE 

· ~ DRIVE 

WIO CONTROLLER 

MSL DUR PRICE 
449.00 379.00 
$sJ>" COMPARE TO 
)(6.00 APPLE DRIVE 

APPLE IS A REG . TRADE MARK Of AP PLE COM PUTE R 

LE MONITOR 

METAL .,, 

CABINET~ 

9" GRN . PHS . MONITOR 
12" GRN . PHS . MONITOR 

1 Yr . Warranty 

OUR PRICE~ 
$119.00 70.00 

~·1:;.~:~~ ­
· ~+. _.,,.. 

DOT MATRIX 
GP 100 

\~ 
$ 8'h " wide paper 

OUR PRICE~ 
$269.00 120.0U 

PERSONAL 
~ COMPUTER 

,l!llilllll_.INCLUDES: 
2 Drives D S/ OD 

.:;__," ­ Color Graphic Board 
~ 64KMemory 

..l.$!fffi~ .. 12 " BMC 
~ GRNPHS 

OUR PRICE $tWl-
MSL $2895.00 410.00 

3305.00 •Subject to availability 

APPLE II 
PLUS 
48K 

. : :~~~­
' Subjec t to .:•• •~~~-~.,..• ..:) ) 

ava il ability ~~¢.@':<) / 
MSL ~5~ 

1530.00 $1095.00 435.00 
APPLE IS A REG . TRADEMARK Of APPL[ CO MPUI!' 

HP 125 

OURPRI CE 
$1975.00 

MSL 27 50.00 ~ 775.00 

DUAL MASTER DRIVE 
MSL OUR PRICE $6J>" 

2500.00 1595.00 905.00 

~commodore 

~~~~L~6~RE UIC::20 
LINE AVAI LABLE . 

4lllllllrI I 
Vic· TV Modu al . . . $ 19 .00 
Vic Casselle . . .... $65.00 
Vic Di sk Drive . .. .. .. .. .. .. .. $ Ca ll 
Vic 6 Pa kpr og ram . . . $44.00 

MSL OUR PRICE ~ 
299.oo Sl 89.00 110.00 

TPI SMITH CORONA 

DAISY WHEEL 

p~!a~!E:llf!Ella 
p::~~:~L ifjjjjjj~fi 
OUR PRICE $599 IJO 
MSL " 

895 .00 $wt- 296 .00 

THE APPLE COMPATIBLE 
ALTERNATIVE 

FRANKLIN -. 
BUSINESS ~ 
SYSTEM ~ 
Franklin Ace 1000 system • 64K • 
Disk Drive wilh con troller card • 12 " 
gr een phs. video monitor. 
Color optional $49.00 

$1695.00 
SAVE S1000 COMPARED TO APPlE SYSTEM 

f~] XEROX 820 
WORD PROCESSING SYSTEM 

UNCLUDES SOFTWARE) 

MSL OUR PRICE S6"" 
3495.00 $2749.00 746.00 

EPSON 

DUR 
MSL PRICE ~ 

MX BD Ill 645.00 429.00 216.00 
MX BOFT DI 745.00 535.00 210.00 
MX 1DO .III 995.00 669.00 326.00 

AND C/MOS-RAM 
MSL OUR PRICE ~ 

995.00 $599 .00 396.00 

OSBORNE 
PERSONAL COMPUTER • 

-~~~~~::, 
• CPM • MAIL MERGE 
• WORDSTAR • CB BASIC 
• SUPERCALC • M BASIC 

MSL OUR PRICE ~ 
1795.00 1595.00 -.ioo. 00 

NEC 
STUDENT Cl 
SYSTEM ;, 
64K ~~ 

-­ ........ ' " 'NEC PC 8000 1 
'NEC PC 8012 
'NECPC 8031 
12" Grn. Phs. Video Moni lor 

MSL OUR PRICE ~ 
2839.00 $2095.00 744.00 

Blcammadare 

-­ STUDENT 
~SYSTEM..___ 

4032 - 32K 40 COL CRT 
4940 · DUAL DISK DRIVE 

MSL OUR PRICE$1'>" 
2590.00 $1978.00 612.00 
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FEATURES : 
• 7 e•pansion slots • 
All aluminum cons!f uc11on 
• Large po wer supply 
wilh toroa i al trans · 
form er • 5 volt supp ly 
chec\ ot !fle VIC 20 to r 
coole r op eration • 24 
volt suoplv tor the Ar ton 



Southern Reg ion 

Custom Applications 

35° n 

25°n 

1050 wlOOo w 950 w 90°w 85° w 80°w 

Figure 3: Map of the southeastern United States generated with pen-and-ink plotter on 
GEISCO's timesharing service using ISSCO 's DISSPLA graphics package. (D!SSPLA is 
a proprietary software product of Integrated Software Systems Corporation, San 
Diego, California.) 

FORMAT OF VECTOR WHEN 

PEN 

ADD 128 TO X IF ON 

ADD 256 TO x IF ON 

ADD 128 TO IF ONy 

TRANSMITTED FROM GEISCO : 

BYTE#! BYTE#2 BYTE#3 
76543'1!10 76543210 76543210 

PX•Y I xxxxxxxl vvvvv vv II 

l 
x coORDINATE 

y co ORDINATE 


Figure 4: The plot vector format for transmission to the Apple. 

report generator needs to be written 
only once for a standard output 
device and the postprocessor will 
handle the idiosyncrasies of every 
other output device. 

The ability to do graphics in a time­
sharing environment with my Apple 
is the most intriguing aspect of the 
postprocessor application for me. 
Many people are intimidated by com­
puter graphics, but once the basic 
principles are understood, the pro­
cedure is really quite simple. Con­
sider the following example. The map 
of the southeastern United States 
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shown in figure 3 was produced on a 
Zeta plotter (Nicolet Zeta Corpora­
tion) using GEISCO' s system and the 
DISSPLA graphics package. The pro­
gram that produced the map can be 
seen in lines 1000-1350 of listing 2. 
What may not be evident from look­
ing at the listing is that eventually this 
program, indeed almost all plotting 
programs, can be reduced to two sim­
ple commands: 

1. 	Raise the pen and move to a given 
location on the paper. 

2. 	 Lower the pen and move to a given 

location on the paper (i.e., draw a 
line). 

On the Zeta plotter these com­
mands are accomplished in a sub­
routine called Plot. Now, if I write 
my own Plot subroutine and use it to 
replace the version of Plot that the 
system would normally use, I can 
capture all of these commands and 
write them to a file for further pro­
cessing (or transmit them in real time 
for that matter). My revised version 
of the . Plot subroutine begins at line 
1360 of listing 2. The statement at line 
1080 of the calling program tells Plot 
what file to write the captured vectors 
to. 

Now that all of the vectors for the 
plot have been captured, a postpro­
cessor will read that file and send the 
vectors to the Apple in some suitable 
form. The format of the vectors 
transmitted from GEISCO to the Ap­
ple can be seen in figure 4. As you can 
see, it takes three bytes or characters, 
to transmit a vector to the Apple. At 
30 cps, this means a theoretical 
throughput of 10 vectors per second. 

Because I now have a format to 
transmit plot vectors, all I have to do 
is tell the Apple to switch to graphics 
mode. In the terminal program in 
listing la, I have arbitrarily selected a 
control-D (ASCII 4) to indicate a 
switch to graphics mode. When the 
Apple detects receipt of a control-D 
from the host in line 555, it sets the 
program case-control variable (still 
KaseControl) to 7 and executes the 
initialization procedure. This pro­
cedure, which turns on and clears the 
high-resolution display, takes con­
siderably longer than 1/30 second to 
execute. In fact, it takes approximate­
ly 1 second. Therefore, I transmit 30 
nulls (decimal 0) following the trans­
m1ss10n of the control-D from 
GEISCO to allow time for this activi­
ty. Finally, the display of the Apple 
screen in photo 2 is the result of the 
transmission of the file of captured 
vectors. The plot consisted of 5801 
vectors and took almost 10 minutes 
to display on the Apple. 

Generating Characters 
Before exploring the logic of the 

processing of transmitted plot vec-
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BASF QUALIMETRIC'M 
A TOTALLY NEW DIMENSION OF QUALITY 


From BASF comes a totally new 
level of excellence in magnetic 
media-the Qualimetric stan­
dard, a standard so advanced 
that BASF FlexyDisks~ are confi­
dently backed by the industry's 
only lifetime warranty. The 
Qualimetric standard is main­
tained without compromise 
through every step of BASF 
design, production, inspection, 
and testi ng.. . reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket, for 
example, incorporates a unique 
two-piece liner t hat not only 
traps damaging 4 ellris away 
from the 'ffacf, but also 

nr.:~llbm,edia-to-head 

~-~~D'l'eSuf't-certified 
e performance, 
:s ~xcluJive 



NEC 
Spinwnler 771017730 
8023A 
EPSON (Graltrax Plus) 
MX-80 
MX-80FT 
MX-100 
OKIOATA 
80 no lractor 
80 w1• t1 tractor 
82A no lrac1or 
82A with traclor 
83A 
84A parallel 
84A serial 
2K Buller . 
Graphics 82A. 83A 

PRINTERS 

$2339 
$ 489 

$ 429 
$ 529 
$ 699 

. $ 339 
s 399 
$ 439 
s 479 
$ 689 
$1029 
$11 39 
$ 55 
$ 79 

MONITORS 
Zenith ZVM-121 Phosphor, 15 MHZ 
NEC 1201 Phosphor . 20 MHZ . 
NEC 0112 Composite , Color 
NEC 2112 RGB Color 
Amdek 300 Phosphor 
Amdek Composite , Color 
Amdek IBM Compabible Color 

" $ 119 
$ 179 

.. ' .. $ 335 
$ 899 
$ 179 

. . $ 349 
$ 749 

BMC Green ....... . $ 89 
BMC Composite, Color $ 279 

(All BMC monitors have 
12 month replacement warranties) 

Princeton Graphic RGB Color . . $ 599 
For IBM 
Electrohome RGB 
Electrohome IBM Cable 

... $ 749 
$ 49 

C-ITOH 
F10 Word Quality Printer 

• 40 CPS Printing 
• Letter quality excellence 

Now Only $1395 
Prowrller 120cps (Parallel) 
Prowr\\er 120cps (Parallel Sertal) 
Prowrlter (136 column) Parallel 
Prowrller ( 136 co lumn) Parallel Serial 

$ 469 
$ 619 
$ 699 
$ 749 

All Epson. NEC. C-ITOH and OKIDATA dot matrix printer prices quoted are lor 
1mmed1a1e delivery inclusive of shipprng . insurance and handling charges 
INTEGRAL OATA SYSTEMS 
PRISM 132 Color prmter wilh all oplions 
• 200 cps Sprint Mode 
• 4-color printing 
• Fr1c.t1tm T1ac.1or feed $1595 

' . $219 
MODEMS 

Hayes Smartmodem. 300 baud 
Hayes Smartmodem. 1200 baud 
Hayes Chronograph 

.... $529 

Novation Cat 
Novation D-Cat ..... .. . . .•... . 
Nova tion Auto Cat 
CERMETEK .... ... .. ... . 

1200 baud modem 

'' $ 189 
'. $145 

$165 
' ' $209 
$CALL 

CALI'THE COMPUTER-LINE''™ 

IN COLORADO 


With most mail-order establishments, low prices are the bottom line. ComputerWorld International believes 
that it is important to be competitive by offering low prices; however, we regard service as the most important 
aspect of a mail-order organization. We offer toll free lines so that you, the customer, are abletOtalk to fully 
qualified computer specialists trained to answer ~ your questions pertaining to our line of microcomputers. 

IBM Personal Computer Products 

PROFIT SYSTEMS INCTANDON DRIVE Model Description ' QUADRAM CORPORATION SPECIALQUADBDARD ADD/3+ Asynchronous (Serial·RS232C) Communi-

The ultimate memor y board for the cation Adapter(expandable tolwo Ports)Double Sided/Double DensityIBM . featuring : + Real TimeClock/Calendar
• fully expandable from 64 to 256K 320K BYTES STORAGE (with software) s1 :;• parallel porl TM-100-2• asynchronous (RS232J serial port MICROFAZER ADD13 +D (Same as) ADD13 + with built- in Second 
• clock l calendar • bufferrng from 8 to 64K Asynchronous Port .. StE 
$CALL • printer and computer independent 

NOW ONLY• RAM disk drive (4 to 32 pages of texl) 

ADD /4+ Parallel Printer Adapter + Asynchronous• paralle1/parallel; serial /serial $274 (Serial-RS232C) Communication AdapterINTERFAZER and paralleltserial available SHIPPED ANYWHERE (expandableto two Ports) + Real TimeUsed as: • compute while you print! 
• Peripheral bu1ter $CALL IN THE CONTINENTAL U .SA Clock/ Calendar (with software) . ..... $1 E 
• Muth-User Printer Controller Call for TM-100-4 ADD/4 + D (Same as) ADD/4 + with buill-in Second• Computer 110 Expander 
• lncompa!lble Device Interlace Asynchronous Port . $19 
• Peripheral Multiplexer 
• Dala Transter Aale Conver1er TASCMASTER '"RGB
$CALL .690 Do1s Horizontal XE-16 Intel ligent Parallel Pr inler andColor Monitor • 16 colors Asynchronous (Serial-RS232C)

• Non-glare screenDAVONG Communication Adapter/BufferSPECIAL! • Sharp looking-matches IBMSystems, Inc. (expandable to two Asynchronous Paris) 
Deacrlptlon: Princeton Graphic Systems 16K Memory .. ' $27··· - · · The Davong Systems Memory Card is a convenien1 RAM memofy expansion 

XE-64 (Same as) XE-16 with 64K Memory . $33cafd !or use in the IBM Personal Computer ONLY $599 with cable. 
The Memory Cafd may be placed in any lree sys1em slol It is comp!e1ely XD-16 (Same as) XE- 16 with burl t-in Second compatible with all IBM Personal Compulersol!ware and hardware , and runs 

at lhe same speed as IBM memory products . Asynchronous Port (16K Memory) .. $29 
_ 64K RA M $225 _ 192K RAM $ 499 IBM SOFTWARE XD-64 (Same as) XE-64with buill-in Second 

--256K RAM 5599 BUSINESS ENTERTAINMENT Asynchronous Port (64K Memory) . '.'.'. $36WORDSTAA S289 GMACT!C ATIACI< $26 

MAILMEAGE $ 79 ZOAK I $29 
 CE -125 Expansion Kit :Asynchronous (Serial­r /,X MANAG ER 11!19 ZORK II $29 
256K VISICALC $189 DEADLINE $39 

Hard Disk System for the RS232C) Po11(to be used with ADD/3 >. 
ADD/4 +. TASC MASTER XE -16 and 

V ISIOEX $189 AT UNBEATABLE PRICES 
IBM@Personal Computer. VISITRENO VIS1PLOT S2J9 CALL FOR NE W GAMES 

XE-64) ... $39.9 
EASY EFFECTIV=: T and G JOYSTICKS $44 95 

Deacriptlon: 
ONLY $1595.00 ADD RAM+ (Same as) ADD/3 ; with memoryACCOUNTING SYSTEfv, $389 ADAM AND 

expandable from 64K to 256KThe Davong System·s Hard Disk Drive lits convenienlly inside the second SUPEACALC ~ 2 1 9 EVE PADDLES $29.95 
SUPERWRITE f~ s · ;-:blloppy disk location o f the IBM Personal Computer chassis. prov1drng more 64K version .. S39 

than 30 limes the capacily of a floppy diskette , plus grRater speed and CALL FOR SOF"TWARE NOT LIS TED 
rehability. 

The DSl-501 Syslem 1s compahble wi1h IBM sottware, and suppor1s IBM ADD RAM (Same as) ADDl4 + with memo1y
MAYNARD ELECTRONICS ELITE expandable from 64K to 256KDOS •. The system includes all necessary componenls and ~oltware tor Floppy Disk Con1roller iwuh parallel $229inslalfat1on. 64K version . S4 4: 

12 MEGABYTES STORAGE $2195.00 
Floppy Disk Controller with serial $259 

Peripherals For All Computers 


Smith-Corona TPI . . . . . . . . . . . . $ 679 

~'''''''''''''''' 


DISKETTES (5114 inch) 
SCOTCH WITH PLASTIC LIBRARY CASES (Boxes of 10) 

(48 Track single-sided, double density) $26.5 
VERBATIM DATALIFE SS/DD (Boxes of 10) . . $24.9 
V ERBATIM DATALIFE DSIDD (Boxes o f 10) $39.9 
EL EPHANT DISKETTES SS/DD (Boxes of 10) $23.9 

t-~~~~~~~~~~~~~~~~~ 

TERMINALS 
Televideo 910 . $5 
Televideo 912 . .... .... . S6 
Televideo 920 . S7 
Televideo 925 . . ....... . $7 
Televideo 950 . . . ...... . . ..... . $9 
Adds Viewpoint ........ ... . $4 

Call for Visual Terminals 

1-~~~~~~~~~~~~~~~~~~~~~~-

TELEVIDEO COMPUTERS 
TS802 . $26! 
TS802H $46! 
TS806 (Multiuser) . $51 ! 
TS800 $12! 



Apple Computer Products 

CALIFORNIA MOUNTAIN 


OMPUTER SYSTEMS HARDWARE 

Async Sena· Jn1 $135 CPS Mu111-Funct1on Card $169 
GPIB CIEEE·-1661 Int $239 The Clock $229 

~ Ana to 019 Converter $ 99 Supena ker $159 
1 Async Serial !Term) $ 135 Mustc System $319 
2 SyncSeriallnt 'b149 Expansion Chassis $599 
Apple Parallel Int S109 Romwnter $139 

nd;u Clock Mo uic S 99 Ram Plus $149 ~ra mi11J•O T1me1 S 99 

WE STOCK 
RANA DRIVES 
In our opinion, these are the best drives COMPUTE-R-CADETM 
available for your APPLE 11. Call for prices . 

WE CARRY THE REVOLUTIONARY Hard Disks + 8" Disks GAME ARCADE BOOTH FOR for Apple, TRS-80 ... ... .. . $CALL ATARI AND APPLE COMPUTERS! 
CALL FOR INFORMATION 

MICROCOMPUTER BUSINESS INDUSTRIES ALSO 
gi;t~;d· Clock Card . $89 APPLE ADD-ON 
(The Ultimate graphics interlace 40 Track Compatible Drives ....... $299 
+ cable-Parallel and Serial) .... $119 1----------­----------1

(See advertisement this Byte) BUSINESS SOFTWARE 
VISICORP, INC. STONEWARE 
Desklop Plan Ill $229 DB Masler $169 

80 COLUMN CARDS FOR APPLE 
Desklop Plan II $189 DB Ulilily Pack $ 69 
V1sil•l es $189 MICRO PRO 

: sper 80 Card . . ... $259 
;ion 80 Card (Vista) $269 
lex 80 Card .. $249 

Vis1plol $159 Apple CPIM 
Visilrend Vis1plol $229 Word Siar $219 
\11s•oex. . $189 Super Sort $119 
V•s•lorrn S 79 Mail Merger $ 79 
Vis1calc 3-3 S189 Dala Siar $ 179 

RAM CARDS Vis1pak $539 Spell Star $ 1 19 
Cale Siar $119 

vong 16K Card 
:rosoft 16K Card " $ 89 1-------------------

.. $129 APPLE WORD PROCESSING 
On line 's Sensationa11 

T AND G PRODUCTS 
:me paddles 

Screenwriter II $89 
Silicon Valley Associates 

.. $ 29 
- $ 44 

Word Handler II $159 
List Handler . $ 79 

v Stick 
lecta-port Expander - $ 49 

Call for Conhnenlal, Oak1n 5. Broderbund. Automated Simula · 
tlons. Avant·Garde. Edu ·Ware , Denver. Howard.Sir1us:Sens1ble. 
Synergistic Software. etc 

AND PRIC ING 

MODEMS FOR APPLE 
Hayes Micromodem II 
Novat1on Apple Cat II . 
212 Apple Full Duplex (for Apple Cat Ill 
212 Apple Cal 
212 Stand Alone Auto Cal RS232 

$269 
$299 
$329 
$629 
$599 

Visiterm 
Transend II 

MODEM SOFTWARE 

(Complete with a FREE subscriplion to the SOURCE! 

$ 79 
$119 

t-------------------~ CPM FOR APPLE 
M1crosolt ZBO Soflcard $269 

MISCELLANEOUS APPLE PRODUCTS 
Enhancer II 
Dana Apple Fan 
Sup R Mod . 
System Saver 
Videx Funcllon Strip 

$119 
$ 39 

$27.95 
$ 79 
$ 69 

NEC PERSONAL 

:OMPUTER PRODUCTS 

>B001 A 	 Keyboard and processor unit, including 32K Ram, 24KB N­

Basic Rom. cassette tape recorder interface, parallel printer 
interface, display interface __ $749 

:-ao12A 	 Modular expansion unit, including 1/0 bus extension, diskette 
adaptor, 32KB Ram, real-time clock, 8 priority interrupt levels. 
6 slots for additional boards . . ___ . . . . . $479 

>B023A 	 Dot matrix printer-100 cps, bidirectional printing, proportional 
printer _ _ _ _ _ . . . . . . . . . ...... _ $499 

>803 l A 	 Dual diskette unit, including two 163K byte diskette drives, 
interface cable, enclosure and operating system $749 

:c General Accounting System $259 
:c Accounts Receivable System . . . . . . . . . $259 
:c Inventory Control System $259 
:c Payroll System $259 
:c Job Cost System $259 
:c Benchmark Word Processing _. . . . . . . . _ ...... . $329 
:c CP M Operating System . _ ... ... _ _ $125 
:c Report Manager . __ .. _. _ $135 
1ta Base . . . . . . . . . . . . . . . . $459 
ie carry the ent ire line of NEC/BPI software for the personal computer. 

Please call or write for information. 

ATARI Computer Products 
AT ARI 800 Computer 

810 Disk Dnves .... 
850 Interface Module 

$675 
$459 
$189 

830 Acoustic Modem .. $169 
16K Memory Module 
32K Memory Module 
Paddle Controller (Pair) .. 
Joystick Controller (Pair) 

$ 89 
$ 99 
$ 19 
$ 19 

ATARI SOFTWARE 
Conversational French/Germani 
Italian/Spanish, each module 
Touch Typing 
Asteroids .. 
Centipede . 
Missile Command .. 
Pac-Man . 
Space Invaders 
Star Raiders . 

$ 49 
$19.95 
$35.95 
$35.95 
$35.95 
$35.95 
$35.95 
$39.95 

Call for prices on 
APPLE COMPUTERS 
FRANKLIN ACE 1000 

BASIS 108 

Call for prices on Northstar 
and Texas Instruments products. 

Please call or write for our catalog. 
IN COLORADO (303) 279-2727 or (303) 279-2848 

CALL "THE COMPUTER-LINE"™ 
SHOWROOM: 1019 8TH STREET 

GOLDEN, CO 80401 
1-(800)-525-7877 

COMPUTERWORLD INTERNATIONAL, INC. 
SUITE 133. P 0 BOX 81 . WHEAT RIDGE. COLORADO. U.S.A. 80034-0081 

TERMS : 	RETAIL 'MAIL ORDER : ADD 1% SHIPPING (MINIMUM $2.50) - UPS GROUND. 
WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATELY 
SPECIALISTS IN APO AND INTERNATIONAL DELIVERIES . ALL PRICES REFLECT A 2.9% CASH DIS· 
COUNT . PURCHASE ORDERS FROM ORGANIZATIONS WITH GOOD CREDIT ACCEPTED. 

C irc le 98 on Inquiry card . 
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t.o 

OD "" 
1000 
1010~ 

0 1020f ... 1030 
"' ..."' 10'!0 
@ 

1050
"' 1060~ ... 1070 
"g; 1080
£ 10905· 
il 1100 
~ 1110 

1120 
1130 
mo 
1150 
1160 
1170 
1180 
1190 
1m 
1210 
1220 
1230 
mo 
1250 
mo 
1270 
128P 
12QO 
1300 
1310 
1320 
1330 
rno 
1350 
1360 
13701' 
13801 
13901 
1'l0011: 
111011: 
1'1201 
14301 
!'l'IOI 
1'1501 
1'1601 
1'170:« 
1'1801 
1'l90 

$ LTBRAAY OSSL:OISSPLA 
$ LIBFAAY DSSL:Z7 .0053 
$ LTllRAflY OSSL :Z7, 1t53 

PAAA"'TER mmf1=6000l 

' 	These three lir~s instr1..1ct the 
Fortran-77 COl!Piler to search 
the specified files for the 

' 	necessary Oi~pla i!nd Zeta sobro1.1tiries. 

' 	Set the 11ark. area to 6000 wor~ 
COMHON loOfll( <IWOittl, X<'11 l , Y ('I1l ,!PAK <10 0 l 
DillENSION BIJFF<2l 
CALL PLOTINIT< 'PLOT ,35A'l 1 Pass na11e of file to collect 

' plot vi;ictors in to PLOT m.1tirie 
CALL PAGE18,5,1!.0l 
CALL BSHIFH-0.2,-0.'ll 1 Shift plot coordinates 
CALL PROJCT<'CONfORIW. CONIC I) 

CALL IUGHT<B.5/191.19,0) 1 Set character height 
CALL TRIPLX Select faric~ character set 

' for graph titles 

CALL BASALF I ' L/CSTO') ' Lise L•pper & lower cas~ 
CALL MIXALFl'STANfo' l 
CALL YAXAl-t!0,0) ' Make chart labels horiz, 
CALL NOHPCH 
CALL TITLE<' ',-1,' ', 1,' ', 1,5.o,5.o> 
CALL HEAOIN( I (S)(JIJTHfRN (RlEGIOIW, 100, 1.7 ,2) 
CALL HEAOINI ' <C>USTOM IAlPF'LICATIONS~' ,100, 1.0, 21 
CALL E:SHIFTI0,25,-0,51 
CALL CARTOG ' Swi +.ch t.o si11p le character set 
CALL MAf·r,~· c -105., 5, ,-7'1 .,25., 5., 'In. ) 
CAl.L mHF.: 
CALL MAFf! LI ' LISAL ' l 1 Select 101.1 resolution 11ap of IJS 
CALL STOA ( I LANO ' , EffF' 1 ) 
CALL LEtANl:CE:UFF ,IllOIM> 1 Blank 01.1t <;!rid lirres 

1 over 1and areas 
CALL G~·ro12,2> 1 

CALL PLOH 0. 0, 0, 0, 9991 1 Ter11inate the plot 
STOP ' f'lot co11Plete. ' 
E~ 

Sllf:F1JIJTINE F'LOT< X, Y, NPEN l 

1nn1nn1n11:o:n111n111111111nu1n1n1111 

* 
I 

I 
This s1.ibro1.1tin;;o rep laces the st.an<fard 
Zeta s1Jbro1.1tirre ' PLOT<X ,Y,IC> ' and 

I 
I 

I 
I 

I 
I 

I 

capt1.1res all plot. vectors ger,.;rate<J, 
The captured vectors are stored in the 
file specified b'::I the call to F'LOTINIT. 

I 

I 
I 
I 

I I 

1111111111111111111n1111111111111n11111111111 

f Lrn~·A~·y 11El1L!F77SUE: ' Pulls in S1.ibr01Jtirie IBST 

15001 
15101 lllllllUIDlllllDlllllllDllllllllllllDllllDllllllll 

I 	 I1~201 

15301 I F orriat of 1Ui1l when CJ1.rtp•.1t: I 

15101 I I 

15501 I 765'1'.3210 76~.-13210 765'13210 76:'.'43210 I 

15601 II +-------+-~---+-------+------+ 

15701 I F'X:.:Y• XXX~Xl(X! YYYYYYY' I 

1:'.J301 I +-------+--~--+------+------+ r. 
/\AA/\l(159011 

1600I I 1111 

16101 I F'er1--+ 111 

16201 I Arid 12£1 to X -+' ! 
16301 I Ad<1 25(, to x --+' 
16'101 I Ad<l 128 to Y ----+ 
16~0• I X Coordin;ite --- ­
1660I I Y Coordinate ----------------+ l 
16701 I I 

16801 lllllllllllllllllllUllllllll'.ClllllllllUUJlllllllllUll 
16901 
1700 INTEIH KONTRIJL, ~fl 
1710 INTF.:GH' llOl~T/QI 
m~ STRING FILEIJl .IT,S 
1730 LOGICAL !NIT/,FALSE, I 
mo IF'EN=NF'EN-2 
175011: 
17601 11n1111n11n1u1111n:111n1n1111111111111111 

17701 I I 

17801 1 M*o? sure th~t, 01 1tput file has 1 

17901 1 beer1 opened wi t h prior call to PLOTINIT 1 
18001 I I 

1810X llllllllllllll'.1111111111.lllllllllll'llllllllllllll 
182011: 
1830 IF GNITlGO TO 1830 
18'10 P~'INT, 'S..ibro<.1tine PLOT r.ot. initialized, ' 
Hl'.50 H90 PRINT,' Processiro<;i ter11inates, ' 
1860 STOP 
18701 
1880• l~llllllllllllllllllllllllllllllllJ(lllllllllll 

18901 I I 

19001 1 ()pen 01.1tput f i le to save plot vectors on 1 

I" " 
I 
I 


I 


I 	 () 

r. ffi 
---+ I 	 n 

0 

19101 I 

19'.?0x 
19301 
19'10 ENTRY PLOTINTT<Sl 
1950 FILEOUT =S 
1960 1600 OF'F.:N(UN!T=Ol ,FILE=FILEOUT ,FH'M='lol' ,FO~·tt= 


1970 8.STATUS= 'NEIJ ' ,ERP=l6'10l 

1Qll0 INIT=. TRUE. 

1?90 REnJRN 


I 

' UIHll\MATTEO ' I 

Listing 2 continued on page 353 
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CALL TOLL FREE 1-800-528-1054 
SOFTWARE 


CP/M IBM CP/M IBM 
Ashton-Tate 
WordStar 

Call 
Call 

Call 
Call 

Sorcim Supercalc 
Innovative 

5225 5225 

MailMerge Call Call Software Tl.M . 5425 5350 
Spell Star 
Visi-Calc 

Call 
NA 

Call 
5195 

CBasic 
Microsoft Basic 80 

5100 NA 
5265 NA 

Easywriter 11 NA 5275 WordStar, MailMerge. 
Spellguard 5225 5225 Spell Star 5449 5449 

PLEASE ADD S5 PER SOFTWARE ORDER FOR SHIPPIN G . 

----4: SPECIAL VISICALC SYSTEM :i---­
Frank1in Ace 1000, Lobo 1st Drive, 

Zenith Green Screen Monitor, Visicalc . . . . . . ..... ..... .. ... . 51 800 


ATARI 
Special 32K 800 System 

800 w/3 2K. recorder. Pac Man or Star 
Raiders. joysticks Call 
Above w/ 48K Call 

Pac-Man Special 
400w/16K. 2 joysticks. Pac-Man 

PRINTERS 
Anadex . ... . . . . . . . . Call 
Anacom . Call 
C.ltoh 

F-10-Parallel . . .51375 
F-10-Serial . . ..... 51375 
55CPS - Series . .Call 
8510 Parallel . . . ..... . . ... 5425 

Comrex 
CR-1-S . . Call 
CR-1 -P. . .... . ..... .. Call 
CR-1-0 . . .. . .. . 

Datasouth 
OS 180 ......... . 

Diablo 
620 RO wo/ Tractors 
630 RO wo/Tractors 
630KSR wo/Tractors. 

Epson 
MX-80 .... 

.. .......... .
MX-80 F/T . 

MX-100 ... .. . . ..... . 


NEC 
PC-8023A . 
3510 . 
3510 Ex . 
7710. . . . . . . . . . . .. . . . 
7720 . 

Okidata 
Microline80 . . 
Micro line 82-A 
Microline 83-A . 
Microline84 . 

PMC 
DMP-85 . . .. ... . 

Smith-Corona 
TP-1 .. 

Tally 
1805/ 1802 . 
1605/ 1602 . 
MT 160. 
MT 180 . . 

Texas Instruments 
810 Basic . .. 

... 5410 

.. 5650 

.. . 51490 
. .51325 
. .. 5625 

. .... .. ... . . Call 

Call 

. . Call 

51260 

51150 
.. . .. 52050 

.52435 

. . Call 
.Call 
.Call 

.Call 
51375 
51645 

. .Call 
.... Call 

5305 
5400 

.. 5650 
Call 

VIDEO TERMINALS 
Adds 

Viewpoint . ... 5490 
Televideo 

910 . . . . .. . . . .5570 
910 Plus . ... . .. . ... . . . .. .. . . 5570 
920 . . .5735 
~5 . 5730 
950. 5915 

Zenith 
Z-19 . 5680 
ZT-1 .......... . .. Call 

COMPUTERS 
Altos 

ACS 8000 -15 . . . 53742 
ACS 8000-2 w/CPM " .. 52650 
Series 150. . .52125 
Series 5-50. . . . . . . . . . . . . . 54240 

Dynabyte. .. . .... . . ......... . . . Call 

NEC 

8001 ..... .. . ............ .. 5730 
8012 ...... .. . . . . .. .. . . . .. . 5470 
8031 . . ... 5730 

Northstar 
Advantage . . . Call 
Horizon II 64K OD. .52625 

Sanyo 
MBC-1000 . 51520 

Televideo Systems 
TS-802. . ...... Call 
TS-802H . Call 

MOUNTAIN HARDWARE 
All products . .Call 

HOUSTON INSTRUMENTS 
Hi-Plot 

DMP-2 . .5825 
DMP-7/8. . 52025 

800(16K) . .. 
400 . 

810 Disk Drive .. 

850 Interface 

410 Recorder . 

830 Modem . 


.5655 

.5285 
.. 5440 
. .5170 

.575 
.. 5155 

16K Memory. ..... 560 
32K Memory . 590 
80 Column Board . . .. Call 

COMMODORE 
VIC-20 . . . .. . .. 5180 
Datacassette . .560 
Single disk drive . . . . . . 5320 
16K Memory......... . .. . . 595 

Tl 99/4A HOME COMPUT R 
99/4AConsole... . . . . . . . all 
10" Color monitor . . . 5355 
Disk controller 5220 
Disk drive. . . .. . ..... 5360 
32K Memory . . . . . . . . . . .. 5290 
Expansion box. . . 51 85 
Expansion box disk controller .5185 
Expansion box disk drive. . . . 5290 
Expansion box 32K memory .. 5220 

DISK DRIVES 
Lobo 

Apple 1st Drive . 5400 
Apple 2nd Drive . . .. 5350 

Percom 
Atari DI D Drives . .Call 

MONITORS 
Zenith 

12" Green Screen . .5115 
Amdek 

Video 300 . .. Call 
Color I . 5310 
Color II . . ....... . .Call 
Color Ill .. Call 

BMC ...... . .... . .. . . . . .. . . . .. Call 
Comrex 

13" RGB Color . .... 5460 
NEC 
~1~1 . . .5155 
JB 1260 . . 5115 

MODEMS 
Hayes Smartmodem ..... . ..... 5215 
Novation 

CAT .. .5140 
0-CAT . .... 5155 
Apple Cat 11 . . . 5349 
Auto Cat .... .5235 

Prices ref lect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty 
Please add $8.00 per order for shipping. Prices & avai labil ity sub1ect to change without notice 
Send cash iers check or money order all other checks will delay sh1pp1ng two weeks 

2222 E. Indian School Rd. • Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 Other Information: 602-954-6109 

Store Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 





aze • 
W

hen you look ins ide Seatt le 
Computer's new Gazelle™ 8086 
16-Bit microcomputer you' ll find 
its beauty is more than skin deep. 

Quite simply the swift, sleek 
Gazelle is engineered to include 

the most-wanted features in a micro. And with 
plenty of room to grow as your needs increase. 

8 MHz. 8086 CPU. Fast, re liab le w ith a proven 
production record. 

128K of RAM. Enough memory for most any job. 
The fast static memory lets our CPU go at full speed . 

Three serial, one parallel port. Provides 1/0 for 
your terminal, printer, communications, and more at 
up to 19,200 baud. 

Two 8-inch 
floppy disk drives. 
Double-sided, 
double-density 
for a total of 2.5 
megabytes of 
on-line storage. 
The disk controller 
is capable of 
hand ling up to four drives. 

Constant-voltage power supply. Provides c lean, 
constant power even under brown-out conditions. 
And it promotes reliable operation in the noisiest 
electrical environment. 

Expandable. An 18-slot S-100 mother-board allows 
your system to grow along with your needs. RAM 
may be increased to 896K or you may choose from 
a wide variety of options from Seattle Computer or 
other S-100 manufacturers. There is even a mounting 
location and power supply for an 8" Winchester 
disk, which will soon be available as an option. 

The Software is Here Now! 
MS-DOS operating system. Friendly and easy to 

use. Includes complete assembly- language develop­

IBM Persona l 
Computer DOS. 

Microsoft BASIC 
interpreter. A fast , 
16-bit version of the 
industry standard . It 
opens the door to a 
wide range of existing 
application programs. 

Perfect Writer word 
processor. The ultimate word processor, that has 
been rated "excellent" by lnfoworld (6-14-82) . 
(Optional spelling checker available) 

Multi-Plan spread sheet. Not just another " Visi­
Clone," but a truly super ior planning tool. Cross­
linking of separate spread sheets provides previously 
unheard of capability. (Optional.) 

Complete language support with Microsoft 
Pascal, FORTRAN, COBOL, BAS IC Compilers ava il­
ab le. You can choose the right language for any 
application. (Optional.) 

Best of all, the Gazelle is priced to sell as quickly 
as it runs. You can buy the fully tested Seattle 

Computer Gazelle from 
your loca l dealer for $5995 . 
Add a term inal and printer 
and you are ready to go. 

Call toll free 
1-(800)-426-8936 for 
more information about 
the world's best, and 
fastest, micro buy. 

~~TER 

ment system. Plus it is fully compatible with the 1114 Industry Drive, Seattle, WA g8188 
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SIERRA DATA SCIENCES Fresno CA I Marketing Division, 21162 Lorain Ave., Fairview Park, Ohio 44126 
· (216J 331-8500 Telex. 980133 WDMR 
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Listing 2 continued: 

mo IMO 
2010 
20?.0 
2030 
20'10 
mo 
2060 
2070 
2080 
2090 
2100• 
2110• 
2120• 
2130• 
2!40f 
2150• 
21601 
717Pt 
218(•• 
W'O 1830 
zm 
2210 
222P 
2230 
2m 

mo 
mo 
2280 
22901 
23001 
23rn• 
2320• 
7'.320• 
23'10• 
23~0• 

2360 
2370 
2380 
23QO 
2m 
2'110 
mn 
mo 
24'10 
'Z4!:in 
2m 
2470 
2'18n 
24QO 
25nn 
2510 
2520 
zs3n 
;'5'1~ 

IFCINinTHEN 
PRINT, 'Un;ible to open file '" +FILEOUT +"" 
PRINT, 'I/O error w11ber' ,IERROtHOl 
GO TO 1'190 

ELSE 
!NIT= •TRUE • 
C~_L ZETA53(53,0,-1) 
CALL SYSTEM ( 'PU!i'.GF. '+FILEOIJTl 
GO T(1 1600 

EM>IF 

1111111011111111111111111111111111110:1 

I I 


I If !PEN is greater then one then I 


ll plotting is tpr11iniit1>d arid the 1· 


I o.rtp•1t file sav"'d· I 


I I 


11r1111in:.n111n1nuni11m1unrr1u 

IF UFflJ, GT .1 lTHEN 
ENnmrnu 
CLOSEC O! ,STATIJ5='fHP') 

PRINT, TF'IHUSTRINGCf(QIJNT,' m 0)')) 


8+' plot vectors 1-1ritten to file "'+FILEOUT+.'",' 

NTIHE=FLOAT <f:OIJNT l / 9. 8 

F'F'INT, 'Plot i.iil 1 require apprm:i11;itl'::l 


S'+TF'It1USrnINGCNTit1E,'(!i0)')l+' seconds to displa~. ' 

~flLIRN 

HJNF 

llllllllllllllUlllUllllllllDlllllllllllll 

r I 


1 E:.,.gin 11ain d.;it.a packing section 1 


n111nn:11111111n:uuxu1n:11111111111 

f:DNTF'fl =O 
~ORD=O 

IF cIF'l::N •Ell •1H:ONTRIJL=ll 
NX=X/11, 01279, O+O ,5 

NJC=HTNO <NX, 279 \ 
N~=i1AXO(NX , Ol 

NY=Y/8.511Ql,0+0,5 

NY=HTNO CNY ,191 l 
NY=HAXO CNY, P) 

IFCNY .GT.127\THF:N 
NY=NY-128 
f:ONTF1'Jl.=f!!JNTF'OL +1 

F.NPTF 
IF(IJX.\,T.255lTHEN 

N)'=NX-2':o6 
KONTROL=f:ONrnfl. +2 

ENl'IF 
rrnn .GT .127lTHEN 

NX=NX-128 
f:ONTROL=f:ONTViJL+'I 

ENQ!F 
CAl.l If:ST<IJllF'll,1,8,f~llNTF'llU 

CALL IE:ST CIJORD, 1O,8 ,NXl 

CA L' )E:<;Tll.J{lF'O. lQ .8,NY) 

IJF'TTF: <01l wni;f. 
f!OIJNT =fmlJNT+1 
F'FTIJF·N 
E"Nr• 

1 Set bit three 
' NorM'l Ji re Xcoordirlilte to 
' Apple screen 

' 	NorM2l i zi;; Ycoordin2t"' to 
Apple screen 

' S1?t. tii t zero 

I S;;>t tiit Onl? 

' Set. tii t two 

' F'lai:e control codes in first 
1 b~te of IJO~'D 

! F'l ace X coordinate in ser.orid 
' b~te of i.irn;·o 
1 F'lace Ycoordir1;ite in third 

ti~te of l.lORD 

TRANSITION ... 

.. .SOFTWARE 


Mainframe...to Mini. .Jo Micro
·' 

COST goes down, while 
. utility goes UP 

Innovative memory management software 
allows programs once reserved for large 
machines to run on your CP/M 56K to 64K 
system. All offer GRAPHIC displays with 
extensive pictorial representation of your 
data on avariety of graphic devices including 
CRTs, dot matrix printers, word processing 
printers. and pen plotters. 

(PARTIAL LIST) 

SCIENTIFIC and ENGINEERING 
PROJECT EVALUATION $90* 

(similar to DELPHI) 

LINEAR REGRESSION $90* 

3-D GRAPHICS $90** 
(user functions, enhancement, 
hidden line) 

ENGINEERING FIGURE GENERATION $90** 
BASIC STATISTICS $90* 

CURVE FITTING (2 variables) $90* 
(with smoothing, enhancement) 

NETWORKING $109* 
(C.P.M., out-of-kilter, etc) 

OTHER CATEGORIES 
STOCKS-INVESTMENT MODELING $135* 

WIRE LIST. PCB LAYOUT. with $155* 
schematic generation, error list 

DIGITIZING SUPPORT PACKAGE $155** 
(includes GRAPHIC EDITING) 

BUSINESS and DATA ENTRY FORMS $75** 
DESIGN 

DRAFTING SUBROUTINE SUPPORT $50*• 
("rel files:· MICROSOFT format) 

CONTOURING PACKAGE $190** 
(with gridding, Krigging, enhancement) 

'GRAPHICS OUTPUT DEVICE WILL ENHANCE PACKAGE 
"GRAPHICS OUTPUT DEVICE REQUIRED 

ORDER BY TITLE, INCLUDE $6 SHIPPING PER 
PACKAGE. WE ACCEPT CASH, CHECK, MC, 
VISA, C.O.D., APPROVED P.O ., U.S. FUNDS 
ONLY. 5DAY RETURN PRIVILEGE-subject to 
conditions included in each package. Include 
diskette type in each order: 

8 in. SSSD CP/M 
5'1• in. NORTHSTAR 
51/, in . OTHER (Inquire) 

FULL BROCHURE AVAILABLE ON EACH 
PACKAGE-CALL US · 

THE ENERCOMP COMPANY 
P.O. BOX 28014 


LAKEWOOD, COLORADO 80228 

(303) 988-1648 


CP/M-TM OF DIGITAL RESEARCH CORP. 
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Photo 2: The Apple display of the map shown in figure 3. 

VECTOR # 2 

VECTOR# I 

* 
** 
* * 
* • 
* * •* 
* 
* 
* 
* 
* 
* 
* 
* 

Figure 5: The vectors required to draw an M . 

tors, I need to explain the problem of 
character generation. Each character 
is literally drawn when DISSPLA, 
which has a wide assortment of 
character sets, is used. The lowest­
resolution character set, for example, 
takes S vectors or plot instructions to 
draw an M (see figure S). 

At the other extreme, DISSPLA's 
most ornate character set, Gothic, re­
quires approximately 2S6 vectors to 
draw an M . When you need small 
characters, the Apple's relatively low 
resolution eliminates the use of any of 
DISSPLA's more ornate character 
sets. Still, a significant number of the 
vectors necessary to display a typical 

354 October 1982 © BYTE Publications Inc 

* 
** 

* 
VECTOR #5 .* 

* * •* 
* 
* 
* 

* * * 
* * 

* 

business graph are accounted for by 
drawing characters. For example, 
simple mathematics show that if 
you want to draw a string such as 
APPLE, and each character takes an 
average of 7 vectors, you would have 
to transmit 21 bytes (3 bytes per vec­
tor X 7 vectors per character = 21). 

The obvious solution to this prob­
lem is to transmit the characters 
directly and use the turtle graphics 
character set shown in photo 3. The 
disadvantage to this solution is that, 
as written, the turtle graphics pack­
age provides for drawing characters 
only in one size and in a horizontal 
format. Whatever the limitations, 

however, this method can result in 
significant throughput savings. The 
following example illustrates the use 
of the turtle graphics approach . 

The signal to the Apple to display 
characters is a control-R (ASCII 18), 
followed by the number of characters 
and finally the actual characters to 
be displayed. To display the string 
APPLE with the lower left-hand cor­
ner of the "A" starting at the last loca­
tion plotte.d, you would transmit the 
information shown in figure 6. While 
the first example involved transmit­
ting 21 bytes, with this technique you 
need to send only 7 bytes of data to 
the Apple. This, of course, requires 
1/3 the time needed to draw the 
characters. The plot shown in photo 4 
was labeled using the turtle graphics 
character set and required only 33 
seconds to transmit and display. 

Now that you know how both vec­
tors and characters are transmitted, I 
will return to the examination of the 
graphics portion of the terminal pro­
gram. Remember that when you 
switched to graphics mode by 
transmitting a control-0, KaseCon­
trol was set to 7. When the next byte 
is received from the host, the pro­
gram transfers to the logic beginning 
at line 472. If you transmitted a vec­
tor, the first byte received will be the 
control byte (see figure 6). Because 
only the four least significant bits of 
that byte are used, its value cannot 
exceed lS. Therefore, the IF test at 
line 472 will fail, and the execution 
jumps to the logic beginning at line 
484. The logic in lines 484 through 
S03 checks each of the four least 
significant bits in the control byte and 
determines if the pen should be up or 
down (light on or off). Additionally, 
any values to be added to the existing 
x and y values are established. After 
the end of the CASE statement (line 
S32), KaseControl is decremented to 
6, and the next byte transmitted from 
GEISCO is picked up. This is the x 
coordinate, which is saved at line 
S04, and KaseControl is then 
decremented to S. Another byte, the 
y coordinate, is captured, and execu­
tion transfers to line SOS. Here the y 
coordinate is saved. KaseControl is 
then reset to pick up the next plot in­
struction, and lines S08 through S18 



16 Bit 8086 Multi-User Microcomputer System 


$7595 ONLY
FORMP/M-86™

FOUR $1899* 

USER PER

SYSTEM USER 

1/2 MEGABYTE
THE OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKSTEC 861 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over lOOK Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP /M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86™, allowing for maximum system 
performance in Multi -User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 
MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 
EASILY EXPANDABLE - The modular design of the Tee 86 and Tee 86M assures you of continued system expandibility. All options are 

easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. '.~ 

ATIRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY· Tecmar Systems are fully assembled and thoroughly tested . All Tecmar Components carry a full One Year 
Warranty. 

SOFTWARE OPTIONS 
MP/M-86n' - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING· Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 
LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 

*NOT INCLUDING MP/M-86 and User Terminals. 

OTHER FINE S 100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate) .8086 CPU Board, 1/0 Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 

DEALER INQUIRIES INVITED TECMAR, INC. 

INC. 23600 Mercantile Rd. • Cleveland, OH 44122 (216) 464-7410 

CP/M·i6 111 MP/M-16 10 ro~st•ol bldl•fls 1! Otiil R'"'"' klo. ll!St.86, roR!RIN-16 1nd flSCIL~6 111 111ai•I llM..ru 11 M<Flld1 ii<. PIS!llJM86 i1 1ndtlHI b1iltD11k ol SORaM. CBISl:/16 a 10~!111ol lollt1111k 11 ~'1)ilr Srst"! I~. OS·lllll o 1oost•ol1!11i•fl 11 MtofKI! K. 
CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC.. 146 Front Street West, Suite 485, Toronto, Ontario M5J 2L7 (416) 598-1046 
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090 2 091 [ 092 ' 093 ] 094 .... 095 
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102 -f 103 g 104 h 105 i 106 j 107 k 
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120 x 121 ~ 122 z 123 c 124 I 125 )
126 .. 127 • 

Photo 3: Turtle graphics character set (with decimal equivalents). 

P P L E 

Figure 6: The character transmission required to display APPLE. 

A 

CHARACTER DI SPLAY ESCAPE CO DE -­--' 

CHARACTERS TO DI SPLAY ..___._ __._....___. 

Photo 4: Sample plot using turtle graphics character set . 
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execute either the Move or Draw Line 
command. At the end of the CASE 
statement, KaseControl is 
decremented to 7 and is ready to ac­
cept another plot vector. 

If you want to display characters 
without having to send the vectors to 
draw them, the next byte received 
from GEISCO will be the Character 
Draw command, a control-R (ASCII 
18). What occurs when it reaches the 
IF test at line 472 is that KaseControl 
is set to 9 at line 476, execution falls 
through to the end of the CASE state­
ment, and KaseControl is decrement­
ed to 8 at line 532. When the next 
byte is received, the character count 
(KharCount) is saved at line 469, and 
KaseControl is set so that there will 
be a transfer to line 460 when the next 
byte is received. For the next "Khar­
Count" bytes, the logic in lines 460 
through 467 will be executed. That 
logic will use the turtle graphics pro­
cedure WriteChar to display each 
character as it is received. 

The logic I've just described will 
continue, drawing lines and display­
ing characters, until a control-Y 
(ASCII 25) is detected at line 478. 
Upon receipt of a control-Y, the 
graphics mode is exited. There is no 
call to the turtle graphics procedure 
TextMode. This is because I used an 
80-column board with a simple hard­
wired switch, which makes that call 
unnecessary. I simply flip a switch to 
display either graphics or text. If you 
don't have an 80-column board, it 
should be fairly trivial (everything in 
programming is trivial ... once 
you've figured it out) to install a 
"software switch" in the program that 
would change displayed screens at the 
press of a user-defined key (the 
Escape key would be a good choice). 

Writing to the Printer 
The final option in the current ver­

sion of the intelligent terminal pro­
gram is printing. Receipt of a control­
F (ASCII 6) is intercepted at line 541 
as the signal to turn on the printer . 
Besides turning on the printer and 
displaying a message that this has 
happened, the logic in lines 541 
through 547 sets the flag PrinterOn. If 
life were simple, the WriteChr pro­
cedure (lines 100 through 109) would 



Powerful Fast Responsive 

Performance, speed, control, ease of use. That's 
what you expect from a finely tuned machine. And 
that's what your data management software should 
deliver too. The new FMS-80 Version 3 gives you 
this and more-a fully integrated Applications 
Development System that makes even the most 
complex application easy. 

Almost everyone needs to man ipulate information. 
With FMS Version 3 even a beginner can follow the 
simple menu selections and be off and running in 
almost no time . Customized screens and user 
menus are easy to design. Powerful full -screen edit­
ing makes entering, modifying, adding or deleting 
data a snap. 

FMS makes getting your information out easy too. 
Interactive QUERY and comprehensive SELECT 
can extract the data you need almost instantly. Our 
powerful Report Generator can produce almost any 
imaginable report with minimal effort. FMS takes 
you by the hand each step of the way. 

More Than Just a Database Manager. 
If you've been around the track a few times already, 
FMS is for you too. Our enhanced Version 3 EFM 
programming language gives you total control. Our 
ISAM-like multi-key data structure , access to 19 
open files, full string handling, alphanumeric vari­
able , field and file names, 18 digit FP&BCD 
math, structured programming constructs 
and other advanced features make EFM 
the language of 

choice for data management applications. FMS can 
make you more productive and save you time and 
money, whether you're developing a simple mailing 
list or a complex turn-key general account ing system. 

The UNIX-inspired FMS Shell brings advanced 
capabilit ies like command stream manipulation 
and dynamic input and output redirection to the 
CP/M world for unprecedented control of the 
operating env ironment. 

Don't Run Out of Gas. 
FM S's capabilities go way beyond other data 
man ipulation programs. More fields per record, 
more open files , more variables, more everything. 

FMS dBASE Condor 
Maximum fields 

per record 255 32 127 
Maximum number 

of var iables 281 64 0 
Maximum number of open 

files in a program 19 2 2 
Maximum number of open 

files in a report 19 1 1 
Maximum display pages 

per record 255 3 1 

Don 't lock yourself into a system that can't handle 
the big jobs! 

A Proven Winner 
FMS-80 has been leading the field since 1978. 

Now Version 3 sets new standards for the 
future. Contact your local dealer for a test 
drive . 

.JI.pr/I' DJR Associates, Inc. 
(11'0,I 
 303 S. Broadway• Tarrytown, N.Y. 10591 

I (914) 631-6766 •Telex 646792 DJR NTAR 
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simply write to the printer as well as 
to the video display as long as the 
PrinterOn flag was true . Life is never 
simple . 

While the logic in the WriteChr 
procedure appears to do exactly that, 
all is not as it seems . The Centronics 
737 is buffered, so it does no printing 
until a carriage return is received. 
When that happens, it prints the con­
tents of its buffer (the last line re­
ceived from the host). The problem 
with this method is that it takes time. 
Since the Centronics 737 prints at 83 
cps (16. 7 characters per inch with 
mono-spaced condensed characters), 
you have to transmit nulls from the 
host until the line is printed. For ex­
ample, an BO-character line would re­
quire 29 nulls (80 characters/83 
cps X 30 cps = 29 nulls) to follow 
its transmission. In practice, a few 
more nulls are required to allow time 
for carriage returns and linefeeds. 
Because of these timing considera­
tions, I couldn't use the various list 
commands in GEISCO's timesharing 
system but had to write my own print 

program that precedes each line by 
enough nulls to ensure that the 
previously transmitted line has time 
to print. 

Conclusion 
Numer·ous extensions to the con­

cepts presented in this program are 
possible. It was a difficult decision to 
quit exploring long enough to sit 
down and write this article. I have 
spent a great deal of time discussing 
the design considerations, but I hope 
that doesn't detract from the benefits 
that can result from the use of such a 
system. The graphics are significant 
and allow a manager to quickly grasp 
key trends and points with a display 
that can be generated in approximate­
ly the same time as a one-page report 
would require. 

It's easy for those of us who have 
been exposed to the capabilities of 
microprocessors to flamboyantly 
proclaim the death of the mainframe. 
It is not going to happen. What will 
happen is that interfaces to those 
leviathans will become friendlier, 

more cost-effective, and tailored to 
the needs of the user, not the needs of 
the machine. Today's timesharing 
systems, both commercial and in­
house, coupled with commercially 
available microprocessor-based per­
sonal computers and intelligent ter­
minals will lead that revolution .• 
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Best Price • Good Quality • Swift Delivery • Export 
COMPUTER 

•Th e Beat Graphic 
Personal Computer• $ 

LNWBO I ZBOA, 65K, 480 x 192 . . . . . . 1,395 
II 	 12 SK. CPM compatible . . 2.100 

RGB interface . . . . . . . . . . . . . . 1 25 

•Multiuser Business/Engineer• 
CROMEMCO Best Price Anywhere 
CS1 SY." floppy. . . 2.956 
CS1H W/5 MB hard d . . ... 5,247 
Z2H hard disk system . . . 7,396 
CS3 64K. B" . . 5, 177 
CS 102E 256K RAM, 6BOOO & ZBO 

2 8" floppy, . . 4,067 
C10 64K sp w/12" monitor. . .... . 950 
OYNABYTE 5200 64K, 1 MB, ZBOA . . . . 3,300 

5605 64K, 6MB hard d . .• , . . 6.550 

•Professional/Word Process • 
ZENITH Z90·80, 64K . . . .• 2.050 

Z90 ·82, 64K, 1 disk. 2.350 
Z89, 48K, l disk . .•. , . 2,050 
Z37 1.2M B0rives . •• , . . . . 1,450 

NORTH HORIZON, 1 
STAR quad drive, HOS . .. . . 3.999 

ADVANTAGE, 2 
quad drives, 64K . •• . , . 2,999 

CROMEMCO 64K, 12"' monitor, 390K 
floppy, letter quality printer. 
CP/M type 0.S. + word processing 
+ spreadsheet . ... ... . . . . . $2875 

WICAT 5 150 l FS 1-user. . ... 7,520 
256KAAM.CA T, 2 floppie.s 

"6B000" S 150 WS 1 ·user . , 8,999 
256K RAM, 1 OMB hard disk, 
960KB floppy CAT, OS+ 1 language 
Sl 50-3 WS 3-users . . . .. 10,800 
same as S150 WS 
S 1 50·6 WS 6-users .. . .. . .. 12,800 
512K RAM same as Sl 50 WS 
Graphics 300 x 400. . . 900 

TERAK B 5 1 QA w/CRT . B.000 
• LSl/11 320 x 240, DD 

graphic• 8600 w /13" color . .•. , . 1 7.000 
monitor, 640 x 480 

ALTOS ACSB600· 1 0 SOOKB . . . B.350 
• 8086 • RAM. l OMB hard disk. 500KB floppy 

multiusers ACSB000-2 .. ... . 2-,850 
64K, 1M, 8-bit 

DEC, SWTPC, TELEVIDEO. . . Call 

PRINTER 
Integral Data System $ 

PRISM BO 

PRISM 132 

EPSON 

NEC 
ANADEX 
OKIDATA 

PRINTEK 920 

C.ITOH 

DIABLO 
QUME 
BROTHER 
NEC 

150 cps, 80 col , •. . . . . 740 
w/graphic 84 x 84. . . B20 
W/color & graphic, . 1,120 
W/all options . . . . . 1.299 
132 col . .......... .... 1.050 

wlgraphics 84 x 84 . .... 1.130 
w/color & graphic . 1.430 
w /all options . .•...... .... 1,590 
MXBO w /Graftrax •. , , ... 499 
MXBOF / TGraftrax . .. . 539 
MX100 . . ....... . .. . " . 719 
PC·B023A . 490 
DP-9500 . . . 1,300 
MICROLINE 80 .. . 365 
B4 sp . . , , ... . 1,225 
340cps, 144 x 144 . . . 2 .450 

• Letter Quali ty • 
Starwriter F-1 0 40 cps . , . , .. 1.395 
Printinaster 55 cps . .. , , . ... . 1,699 
630 . • • . . . 1.995 
9/35 R.O ... 1.BOO 
HA· 1 1 excellent. . . . 895 
7710 . ..........• •.. ..• 2,299 

SOFTWARE 

database 
dBASE II Ashton· Tate , ...•. 
CONDOR I . •.. 

II . ..... , .•.. , , . 
Ill. 

financial l AA , AP, Inventory etc.I 

$ 
. 499 

. ..... 250 
450 
BSO 

Accounting Plus Software Dimension. . , ...... 450 
Solid Software ljob cost e t c .I . . ..... Ca ll 

other 
VISICALC . 
MICROSOFT softcard . ...•.. 

FORTRAN BO . .... . 
BASIC BO .... ..... . . 
BASIC Compiler .. 

SUPEACALC Sorcirn . 
Micro Pro WORDST AA . . •.. 

MAILMERG . 
SUPEASORT I 

Digital Research CPM 2 .2 .. 
CPMB6 . 
PASCAL MT& B6 . 

IBM Personal Computer Software . 

. . 199 
330 
345 

. ..... 2B5 
. . 310 

. 220 
295 

. .... 105 
.. 165 

. 1 39 
...... 275 
..... 450 

. Call 

DIGITIZER/PLOTTER 

HOUSTON INSTRUMENT 
Hl PAD DIGITIZER OT- 11 11'" x 11" . . . 725 

DT-1 l Aw/APPLE Interface . • , • . • . 750 
DTl 14 4 controls .. . • . . . . 8 75 

HIPLOT DMP·2 B~h" x 11 "' . . 920 

MONITOR 
ZENITH 12" green . . .. . , , . . . . . 114 
AMDEK COLOR II RGB 13" . . 7 5 9 

COLOR I 1 3" .•... , .... .... 350 
300G12"' green . .••..••• .. 179 

SANYO 13" color . . . 4 4 5 
13" RGB ..•..•••• ..••• . 905 

NEC 12" green . . ........ 170 
12" color ................ . 330 

BMC A 12'' green . . ,, •.••.•••• ,, 105 
1 2 EUN 20 MHz . . .. 1 79 

Electrohome RGB . •••. , .• , ... 7 2 5 

MODEM 

PRENTICESTARRS232 .. . . ...... . .. 175 
O.C. Hayes Smartmodem . . ..... 220 

CALL (2121 937-6363 
free consult ation catalogueTERMINAL 

ZENITH Z19 . .. . •• , ••.. ,, .. 635 
ZT -1 w /modem telecom . ... 560 Prices subject to change. American Express, Visa/ 

HAZELTINE ESPRIT II . . 625 Mastercard add 3%. F.0.B. point of shipment. 20% re· 

BEEHIVE DM5 smart ter.. , ........... 800 stocking fee for returned merchandise. Personal checks 

IBM 3101 -10 . . .. 1. 195 take 3 weeks to clear. COO on certified check onl y, N. Y. 

TELE VIDEO 910 . . 599 residents add sales tax. Manufacturers' warranty only . 

925. . ... 795 
950 . . . 975 

CROMEMCO Compatib le . . l ,350 
Computer Channel 
21-55 44th Road 

TELEX: 
429418 

CORVUS. APPLE ACCESSORIES Long Island City, NY 11101 CST NY 
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118 SO. MILL ST 
PRYOR, OK 74161 
(918) 82'j-4844 Circle 16 on Inquiry card. 

PRICES ALREADY REFLECT A 3% CASH DISCOUNT . C.0.D ., CREDIT CARDS, ETC. ARE 3% MORE . PRICES, SPECIFICATIONS, AND AVAi ­
ABILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE . IBM AND IBM PERSONAL COMPUTER ARE TRADEMARKS OF INTERNATIONAL 
BUSINESS MACHINES , INC. 

TRS-80 PRINTERS 
MODEL Ill EPSON 

MX-80 S42~ 
OKIDATA 

ML-80 SJ~O 
16K S82~ MX-80F/T S~2~ ML-82A $469 
48K $849 MX-100 S68~ ML-8JA S719 

$149948K, 1 DR. COMPLETE LINE OF EPSON ML-84 $129~ 

48K, 2 DR $1749 
ACCESSORIES IN STOCK 

COMPLETE LINE OF OKIDATA 
ACCESSORIES IN STOCK 

RS-2J2 (INSTALLED) S92 c. ITOH PROWRITER (PARALLEL) ONLy S4~9 
American Small Business Computers 
is not an authorized Radio Shack 
Dealer. We do not offer a Radio 
Shack 90 Day Warranty on our 
computers. Instead, we offer the 
American Small Business Computers 
180 DAY WARRANTY. If you have a 
problem with your computer, return it 
to us for about 48 hours. If we can ' t 
fix it, we' 11 replace it I 

IBM PERSONAL COMPUTER 
IBM P.C. WITH 64KAND2 INTERNAL DUAL SIDE DISK DRIVES 

DISCOUNT PRICE!!! ONLY S2699" 
90 DAV WARRANTY I 

* ATTENTION IBM OWNERS * * NEW PRODUCT I! * 
DISK DRIVES FOR THE IBM PERSONAL COMPUTER 
40 TRACK, SINGLE SIDE $209 40 TRACK, DUAL SIDE 

90 Day Warranty, Tandon Brand 

AW•••WHAT THE HECK 
RAM MEMORY CHIPS FOR THE TRS-80 

It is the policy of American 
Business Computers to offer 
merchandise at the lowest 
price possible. Several 
months back, we began selling 
RAM Memory Chips for the 
TRS-80 for $22.00 per set. 
Someone else sold chips for 
$20.00 We sold them for 
$18.95 They sold them for 
$17.95 So we say ·Aw... ..... . 
WHAT THE HECKI• Let ' s 

NOW 
ONLY 

These chips are brand new 
•4116's• . These 200 nano­
second chips are fully compati­
ble with all TRS-80 products. 
Instructions for insertion are 
included; however, the dip 
shunts required for converting 
a 4K Model I to a 16K Model I 
are not included at this low 
price. 

COLOR COMPUTER 
SOFTWARE 
BY GREG ZUMWALT 

OFFENDER ......... .... . ...... (Cassette) $29.95 

OFFENDER ... ... . ... .. .. .. .. ....... (Disk) $34.95 

PACKETMAN ... .......... .... (Cassette) $24.95 

PACKETMAN .. ..... ..... . .. . .... .. (Disk) $29.95 

MOONLANDER..... . .. . ... .. . !Cassette) $14.95 

MOONLANDER....... .. .... ... .... (Disk) $19.95 

918-82 j-4844 

DISCOUNT PRICES!!! 


PER 16K SET 



Product Description 


Software Arts' TK Solver 

Software Arts' new "toolkit" equation solver is the 

algebraic equivalent of an electronic calculator. 

TK Solver is an interesting pro­
gram that does for equation-solving 
what the pocket calculator does for 
arithmetic-replaces drudgery and 
the possibility of error with speed and 
accuracy. Unfortunately, it is not a 
magical device that will infallibly give 
you correct answers regardless of 
how you use it; rather, it is a tool that 
you must learn to use. The program is 
noteworthy because it lets you con­
centrate on a problem itself without 
being hindered by the tool (i.e., the 
computer and its program). Profes­
sional people who know nothing 
about microcomputers can easily use 
TK Solver. In fact, its simpler uses re­
quire very little prior knowledge and 
will work correctly without interpre­
tation by the user. 

Stated simply, TK Solver accepts 
one or more equations from you 
(such as unitcost =totalcost! quan­
tity) and values for some of the 
variables. (By the way, "TK" stands 
for "toolkit.") When you press the ac­
tion key (the "!" key), it uses what­
ever equations it thinks it needs to 
solve for the unknown variables, or it 
tells you why it can't. TK Solver can 
actually do more than this, but its 
equation-solving capabilities are the 
foundation on which the entire pack­
age rests. A simple concept? Of 
course, but so is Visicalc (a highly 
successful spreadsheet program also 
written by Software Arts), and no 
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one had ever thought of it before, 
either. As for what people will do 
with TK Solver, nobody, not even its 
inventors at Software Arts, knows 
for sure. Users came up with applica­
tions for Visicalc that no one had fore­
seen; ev,eryone expects the same thing 
to happen with TK Solver. 

TK Solver will be available before 
the end of 1982 for the Apple II and 
the IBM Personal Computer, and ver­
sions for other machines will follow 
soon afterward. It will sell for $299. 

What wlll people do 
with TK Solver? 

Nobody, not even Its 
Inventors at Software 
Arts, knows for sure. 

Software Arts will also be selling ap­
plication packages for various profes­
sions; a package will contain docu­
mentation and several predefined 
models, each of which will include 
equations that govern certain situa­
tions. Software Arts has announced 
packages for mechanical engineering, 
financial analysis, high-school 
science, and architectural design and 
construction, with other packages to 
follow. No price had been set for the 
packages at the time of this writing, 

but Software Arts will probably sell 
them for between $50 and $100 each. 

Using the Rule and 
Variable Sheets 

Most people don't understand Visi­
calc until they see it in action. Let's 
take a look at two examples of what 
TK Solver can do: a simple, step-by­
step one and a more complicated one. 

Our first example is a rather 
abstract one that emphasizes an inter­
esting facet of TK Solver: the pro­
gram actually deals with equations, 
not assignment statements. (We com­
puter types have lived with the equal 
sign as an assignment statement for so 
long that we see all equations as as­
signment statements.) The second ex­
ample will use such equations as 
cost=price•amount, which can be 
mistaken for the kind of assignment 
statement most of us use in programs. 
However, the first example uses the 
simple equation a+ b = c •d to show 
you that TK Solver uses equations 
and that they do not have to be in the 
form y=f(x). 

When TK Solver starts up, the 
video display is blank except for two 
headings, Variable Sheet and Rule 
Sheet. The active area, a wide in­
verse video bar the length of the 
screen, is just below the heading for 
the Rule Sheet. In this example, we 
will begin by typing in the equation 
a+b=c•d; the video display looks 



We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 
Our success on both counts is the 

result of hard work, a positive busi­
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 

We're 1-up for three 
good reasons: 
1. We always offer a wide selection 

of the latest and best microcom­
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. 	Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 
we're 1-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 
CA 90230. Telex 4990032 BVHL, 
ATI: SOFT 

For our dealer info Qackage, call 
(213) 559-9330. 

SOFTWARE 
DISTlllUTOIS 

We won't leave you holding the bag. 

Circle 355 on inquiry card. 



Listing 1: An elementary use of TK Solver. The Rule and Variable sheets are blank 
when TK Solver begins. When you type in the equation a+b=e•d (listing la), TK 
Solver lists all the variables in that equation in the Variable Sheet (listing lb). When 
input values are given for a, b, and e and the"!" key is pressed, TK Solver solves for the 
unknown variable d (listing le). If TK Solver is given a different set of inputs, it still 
solves for the unknown variable (listing ld). We have omitted the Rule Sheet from 
listings le and ld. 

(la) 

==================== VARIABLE SHEET 
St Input Name Output Unit Comment 

==================== RULE SHEET =================== 
S Rule 

*·a+b=c*d 

(lb) 

VARIABLE SHEET =============== 
St Input Name Output · Unit Comment 

a 
b 
c 
d 

==================== RULE SHEET ===================: 
S Rule 

* a+b=c*d 

like listing la. (All the listings are ac­
tually screen dumps to a printer from 
an IBM Personal Computer, which 
was used for this article .) When we 
hit the Return key, TK Solver 
analyzes the equation and lists all the 
variable names it found on the 
Variable Sheet (see listing lb) . 

Now we will maneuver the cursor 
into the Variable Sheet by hitting the 
";" key (which means "change to 
other active window") arv) then fill­
ing in values of 3, 5, and -2 for the 
variables a, b, and c, respectively. 
When we hit the ''!'' key, the follow­
ing things happen: 

• TK Solver sees that a, b, and c have 
values and that d does not. 
•It knows that the "!" keypress 
means that it should solve for all 
unknown variables. 
•It looks at all the equations it has 
been given (here, only one) and solves 
all relevant equations for the variable 
d (here, it transforms the only equa­
tion it has into d=(a+b)lc). 
•It then checks to see if the. values of 
all the variables on the right side of 
the equal sign are known . 
•Because the values of a, b, and care 
known, TK Solver computes the 
value of d and displays the result, 
- 4, in the output column of the 
Variable Sheet. 

The resulting video display is shown 
in listing le. 

The interesting thing about TK 
Solver is that it chooses and manipu­
lates the equations it needs to get its 
answer. Therefore, your Rule Sheet 
can contain equations in which vari­
ables interrelate in several different 
ways-TK Solver chooses the correct 
algorithm and manipulates it auto­
matically, just as a calculator chooses 
the correct arithmetic algorithm 

(le) (based on which button you push) 
and manipulates the digits of an 

<3i > Input: -2 operation to give you the final 
answer. In our simple example, if we 

VARIABLE SHEET =============== give TK Solver the values of a, c, and 
St Input Name Output Unit Comment d, it automatically calculates the 

----­ value of b (see listing ld). 
3 
5 
-2 

a 
b 
c 
d -4 

Listing 1 conti tilted on page 364 

When an equation is used for the 
first time, its success is noted by the 
absence of an asterisk in the status 
column, the first column of the Rule 
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Modems 
M1nu11c1urar Modal # Pr1ca 
Novation CAT S159.00 
Novation d·CAT S170.00 
Novation Auto-Cat S229.00 
DC Hayes Smart Modem S235.00 
DC Hayes Micro Modem II (Apple) S320.00 
DC Hayes Micro Modem 100 S320.00 
Signalman Mark I $89.00 
uos UDS 103 LP (300 Bdl S185.00 
UDS UDS 202 LP (1200 Bdl 5245.00 
UDS UDS 212 LP (1200 Bdl S495.00 
UDS UDS 212 ALP 11200 Bdl S650.00 

Monitors 
M1nul1clurar Modal# Prlca 
Amdek 100/12" B&W S110.00 
Amdek 300G/Green S165.00 
Amdek Color-1113" $350.00 
Sanyo DM5109CX/9" Grn. $175.00 
Sanyo DM 5012/12" B&W S215.00 
Sanyo DM 5112ex/12" Grn. S225.00 
Sanyo OM C6013/ 13" Color S425.00 
Zenith ZVM-121112" Grn. 
BMC BM-12EN 12" Grn. 

Termlnals 
Mlnul1c1urar Modal # 
Ampex Dialogue 80 
Ampex Dialogue 81 
Televideo TVI 910 
Tetevideo TVI 912C 
Tetevideo TVI 925 
Televideo TVI 950C 

PRINTERS Printers 
CABINET AND SUBSYSTEMS 
CAB5V Single cabinet only 

(vertical mounting) ..S 75.00 
CAB5V /10 Single cabinet with 

1 Oume OT-5 .............S 375.00 
CABBH Dual cabinet tor B" 

(horizontal) ..... . .........S 260.00 
CABSV Cabinet lor B" (vertical) . . . .S 275.00 
CABBV•lS Dual cabinet wilh Shugart 

801R (vertical) .... . ..... . ..S 705.00 
CABBH•lS Dual cabinet with Shugart 

B01R (horizontal) ... ..... . •5 690.00 
CABBV=2S Dual cabinet·with two 

Shugart B01R (vertical) ..... S1.080.00 
CAB8H•2S Dual cabinet with two 

Shugart 801R !honzontatl . .Sl.065.00 
CAB8V•1M Dual cabinet with 

Mitsubishi 8" (vertical) .. . .. S 680.00 
CABBH•l M Dual cabinet with 

Mitsubishi B" thorizontal) •. . f 665.00 
CABBV-.2M Dual cabinet with two 

Mitsubishi B" (vertical) .....Sl .140.00 
CABBH•2M Dual cabinet with two 

Mitsubishi B" (horizontal) ... S1 .125.00 
CABBV•10 Dual cabinet with Oume 

DT-B(vertical) .. . ...•. • . .. .S 750.00 
CAB8H• 10 Dual cabinet with Oume 

DT-B(horizontall . . . . . . . . .S 735.00 
CAB8V=20 Dual cabinet with two 

Oume DT ·B !vertical) . . . . . .S1.235.00 
CABBH•20 Dual cabinet with two 

Oume DT-B (horizontal) ... . .Sl.220.00 

CABINET DIMENSIONS: 
Horizontal - 6'1:"H x 17'."W x 22"L 
Vertical - 911,"H x 11 !'i'W x 21 "L 

All cabinets come complete with power supply. Ian and 
internal cables. 

DISK DRIVES 
Oume DT-5 ANSI 5•;; · compatibility S295.00 
Oume DT·B IBM compatibility S465.00 
Shugart B01 Standard floppy S390.00 
Shugart B50 Double-sided floppy S600.00 
Mitsubishi B" double·sided. double­

M2B94-63 dens1ty S435.00 
Mitsubishi 5·1;· 96 TPI. 

M4B53 1MB S450.00 
M1tsubish1 5·1: double-sided. 

M4B54 1.5MB .......... .. Call for price. 
All droves include manual. 

DISKETTES from ASAP 

Verbatim 5'14 Diskettes 
Part# Sac tor Prtca 
MD525·01 Soll 10/S27.50 
M0525·10 Hard 10 10/527.50 
MD525-16 Hard 16 10/527.50 

e· Diskettes 
MEM 3060 1/Sgt Soll 10/535.00 
MEM 3090 l(Dbt Soft 10/S40.00 
MEM 3102 21Dbl Solt 10/S45.00 

Scotch 3M 51/c Diskettes 
Part# Sida/Dans Saclor Pr1ca 

744-0 1/Sgt Solt 10/S30.00 
744-10 1/Sgt Hard 10 10/S30.00 
744-16 1/Sgt Hard 16 10/S30.00 
745·0 2/Dbt Solt 10 /543.00 
745-10 2/Dbt Hard 10 10/543.00 
745-16 2/Dbt Hard 16 10/543.00 

Maxell 51/4' Diskettes 
Part# Side/Dens Sector Price 

MDI 1/Sgt Soll 10/$32.00 
MD2D 2/Dbt Soll 10/544.00 
MHl 1/Sgt Hard 16 10/S39.00 
MH2D 2/Dbt Hard 16 10/S50.00 

8" Diskettes 
F01·12B 1/Sgt Soft 10/541.00 
FHl-32 1/Sgt Soft 32 10/541.00 
FD2-XD 2/Dbt Solt 10/550.00 

Elephanl Memory Systems 5114 Diskettes 
Pan# Sida/Dans Sac tor Prlca 
EMS 1 1/Sgt Soft 10/525.00 
EMS 2 1/Dbt Soft 10/527.50 
EMS 3 1/0bl Hard 10 10/S27.50 
EMS 4 1/Dbt Hard 16 10/527.50 
EMS5 2/Dbt Soft 10/S33.00 
EMS 6 2/0bt Hard 10 10/533.00 
EMS 7 2/0bt Hard 16 10/$3300 

SRW Media Storage Cases 
Pin# Slza Prlca 
SRW-5 5't." 52.50 ea. 
SRW-B B" 53.25 ea. 

Connectors 
1-9 10-24 25 up 

OB25P 52.00 Sl 90 5175 
OB25S S2.95 52.75 S2.50 
OB25C 5095 SO.B5 50.75 

Components 
4116'1 1200 nSJ/529D·3 
Apple. TRS·BO. Heath 
1-15 .......... S1.50 each 50-99 ......... Sl.30 each 
16-49 . . ... . . .. 51.40 each 100 up . . ... ... 51 .20 each 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL 
FDR BEST PRICE. 

Ord1rtng tnlorm1llon: name. aodress. phone: ship by: UPS 
or Mail. Sh ipping charge·add 52.90 up to 1lb. (UPS bluet. 
U.S. Mail add S1 50 (US. only) (525.00 minimum order). 
Tarma: We accept cash. check. money orders. Visa and 
Master Charge 1U.S funds only). Tax.6'oCalif . res .. 6' ,0., 

LA County. coo·s and terms available on apprJvat 
\School Po·s Accepted !. 

ATARI® COMPUTER GAMES 
ATARlfl BOD'" 
ll6KJ Paraonal Bu1tn111 Computar Futum: 

• Computer console 
•Atari' BK basic 
• 57 lull stroke alpha-numeric keyboard 


with tour function keys 

• Operator's manual 
• RF modulator 
• Power supply 
•also available 32K & 4BK system 


Call for prlca 

Soltw1re 
Dmrlptlon Prlc1 
Alarl4l> 
Basketball . .. . ....... ....... .............. S 27.00 

Super Breakout ..... . ...... .. . .. . ... . .. . .... S33.00 

Chess .............. . . .. ............. ... ... S 32.00 

Video Easel ......... .... . ... .. . . ........... S 26.00 

Star Raiders ... . ... ,. .......... . ... . .... ... . S37.00 

Asteroids ....... . . . .... .. . .. . ..... . .. . . . ... 5 32.00 

M~sic Composer ...... .. ... ....... . ....... . . S~~ .00 

Assembler /Editor .. .. .. . . .. ... ... . . ....... . . S 45.00 

Tetetink I . . .. . .. . . ... . . . . . .•• . . .. . ....... S 24.00 

Space Invaders. .. . . . . . ..•......... S 33.00 

Missie Command ... .. ...... ... . .. . . ........ S33.Jl() 

Graph It ..... . .. .. .. .. .. . .. ... . . ... . . .. . .. . S 17.95 

Mailing List .... ...... ....... .. .. . ... .. $ 19.95 

Touch Typing . .. .. ...... . . ..... ........ . .. 5 19.95 

Stock Charting . . .... . .... ..... . ... .. . ...... S 22.95 

Stook Analysis ............ . . . .. .... . . ...... S 19.95 

Bond Analysis. . ....... . .... . . S22.95 

Word Processor . . . . . . . . • • . . . . . . . . . . .. . ... . 5119.00 

Personal Finance ... . .. . .. .. . . ...... .. . ..... S 64.95 

Microsoft BASIC . . . ..... ... ... S 75.00 

Pac-Man .......... . ... . ... .... ...... . ...... S 35.00 

Centipede .. .......... .... .. .. .. ........ .... SJ5.00 

Caverns of Mars . . . . . . . . . . . . . . . . .. ...... . .. S 32.00 


Atari ·•• Optional Accessories 
Modal # Description .. .. . . .. . . . . . . . • . .. . . . . Prh:a 
410 Program Recorder . . . . ............ SB0.00 
810 Qisk Qi'iv.e Sy~tem ................ 547.0.00 
822 40-Column ;r.her;mat Pr.inter ........ S299.00 
B25 BO-Column Dot Matrix Printer ...... S645.00 
B30 Acoustic Modem ... . .. . . . . .. . . . . .. 5159.00 
B50 lnterl~ce Module ................. 5175.00 
CX30-04 Paddle Controls .................. S 17.95 
CX40-04 Joysticks (pair} . . . . . . . ... ... . .. . . S 17.95 
A16KA 16K RAM Board .... ....... . .... .. S45.00 
A32KA 32K RAM Board . . .. .. .. .. • . . . . .. 5 79.95 
Printers 
Anadex 9501A 51.42500 

Cit oh 8510AP Prowriter (Parallel! 54B5.00 
Citoh 8510AOC Prowriter 

(Parallel & Serial! S665.00 
Citoh F1040PU Printmaster 

(Parallel) CALL 
Cito.h F1040PU Printmaster 

(Serial) CALL 
Cit oh 1550 Prowriter II (Parallel) S740.00 
Citoh 1550 Prowriter II 

(Parallel & Seria l) 5825.00 
Oiabto 630 RO SL995.00 
Epson MXBO w/Graltrak Plus· S4BO.OO 
Epson MXBOFT w/Graltrak Plus· S5650P 
Epson MX100 S720.00 
OKIOATA B2A (Parallel & Serial! CALL 
OKIDAT A B3A (Parallel & Serial) CALL 
OKIOAT A B4AP (Parallel Only) CALL 
OKIOA TA B4AS (Serial Only) CALL 
• Grallrak Plus St1ndard on all Madel1 
Printer Interlaces 
AEl-1 Parallel Interlaces 540.00 
SEl-1 Serial Interlaces lor Epson 535.00 
EPl -1 2K Serial Buller fo1 Epson 565.00 
OKl-1 2K Serial Buller lor Okidata S109.00 
Printer Cables 
AEC-1 Parallel Cable to Apple s17.95 
AEC-2 Parallel Cable to Atar i• S19.95 
RSC·l RS232C Cable S19.95 
RSC-2 Okidata/RS232C Cable S25.00 
TRSE·l Parallel Cable to TRS-80 51B.95 

S115.00 
S145.00 

Prtca 
S78000 
S8B500 
S62500 
S72500 
SB25.00 
S990.00 

1198 E. Willow St Signal Hill. CA !nlOO i8lll 42J.7701•12131 595-6431 • 17141 891-2fi6.'l 11111111 
ASAP COMPUTER PRODUCTS HD. 116 Viceroy Road. 0-12 concord. Toronlo. Ontario L4K.1A9 Canada 1416) 738-0500 18001268-l!l!li ~inc. . 

Circle 27 on Inquiry card. 
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-----

(Id) ly shown. Similarly, you can scroll 
down in the Rule Sheet to see new 

(4i > Input: -4 equations (the Rule Sheet header and 

VARIABLE SHEET 

St Input Name Output 

3 a 
b 5 

-2 c 
-4 d 

Sheet. If the unknown variables can­
not be legally derived, the offending 
equations are marked with a "greater 
than" sign (denoting an error) and the 
top line of the video display gives an 
explanatory error message. 

The Mileage Problem: 
the "Guess" Option 

Listing 2a shows TK Solver loaded 
with a more complicated set of equa­
tions-four equations in which seven 
variables interrelate. Here, we have 
also filled in the unit and comment 
columns of the Variable Sheet to help 

Unit Comment 

document the model that is being 
established. 

At this point, I should describe 
something that is apparent only when 
you are using TK Solver: each sheet 
or field as shown on the video display 
is only a "window" onto a larger 
sheet or field. For example, the vari­
able distance is shown in the Variable 
Sheet as "distanc". If, however, you 
activate that field and move the cur­
sor across it, the field scrolls horizon­
tally to show you that the entire field 
is in fact stored there and that only 
the first s~ven characters are normal-

its subheadings remain in place) or 
you can devote the entire screen to 
the Rule Sheet. This feature lets you 
work with large models regardless of 
the size of your video display. 

In some cases, TK Solver cannot 
solve for the unknown variables 
directly. This is the case in listing 2a, 
in which we are given the value of 
mileage and want to compute the 
value of the variable speed using the 
last equation in the Rule Sheet. In this 
situation you have to use your own 
judgment to interpret the answer TK 
Solver gives you. TK Solver has an 
internal "guess" algorithm that uses 
numerical analysis methods to find an 
approximate solution to your prob­
lem. If you place a "G'' in the status 
column of the Variable Sheet entry 
for that variable, TK Solver will use a 
proprietary algorithm to calculate an 
initial guess (or it will use the user­
specified input value, as is done in 
listing 2a) and then an improved 

0g'wfo9?ya 
P.O. Box 23698 • San Jose, CA 95123 • (408) 226· 2131 
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THE PRICE SlASHER! 

FRANICU"ACE .. 


. . CALL 

TEXAS INSTRUMENTS 
99 14 console . • _ . . .... , . , . . . S399 . 

ATARI 
400 Basoc Compute' l16KI ............... .... 349 . 

800 Home Computer 116KJ . . 675. 
850 Interlace ... 169. 
81 0 D1skdr1v~ .•• , .• , • , . . 445. 

NEC 
PC8001AZ80CPU .... . ... 889 . 
8012A 1/0 Expansion . • . . . . 549. 
8033A Dual Disk Drive . ,, ..•. , . . . .. . . . • . . 88 9. 

DISK DRIVES------------­
RANA SYSTEMS 

El11e I . $369. 
Elite II . .. 549. 
E111e 111 . '. 689 . 
Conirol Card . . . 109. 

PRINTERS-------------- ­
OKIDATA 

M1crohne BO .. . • ..•. , •.•.••••. 5~79 . 
M1crohne 82A . . .•.••• , •••••• , , • 469. 
M1crol!ne BJA . , •.. , ..•. ..••• •.. , ..••• •••••. , .. 720. 
M1crolme 84 . • • . . • . • . • • . • . . •...•• , .•...•• . i 149. 
OKIGAAPH Option for 82A & 83A . ...•. , • • • • • • . . 33. 

EPSON 
MX-80 .•. . CALL 
MX-BOFT .....CALL 
MX-100FT . 	 .CALL 

ANADEX 
DP-9501 . 	 . . 1295. 

C. ITCH 
Comet II 1541 SP . , ... • . •• , ..•• , • , . , • . • . 795. 
Comet II 1541 SRE . .•.•••.••.•... . ...•••.••••••• 869. 
Prowri ter 8510AP ,, . . ,,, .. •.••••. ... •..•••..•..• 499. 
S1arwriter Fl 0.40PU • , , •••..... , .. , .. , • , •• , .. . .. 1549. 
Siar writer FP1500.40RU ................. , •• ... 1799. 

NEC 
8023 w/Trac1ors , , .. .. . ..489. 
3510 EX/3530 .. ,,, ...• . 1799. 
3515 .. •••.•••... . . . 1799. 
771017730 . ••. ... . . 2350. 

77 15 . •••. '' ' ' '' ............. 2499. 
7720 .. ...• .. '' •.. ' ' .....•. ' •.•• ••••••. .. .. .. 2699. 
7725 .... ...... 

OUME 
9135 RO . , , , 
9135 KSR , , , . 
9145 LTD . 
9145 FULL . 
9155 LTD 
9155 FULL 

IDS 
PRISM 80 .... , , , 
PRISM BOG . .. . . 

'.' . ····•··•·••• •••••• · ·•·· · 2750. 

.. 1806, 

' ... ''' •. •.. , '' . ... 1999. 
"'"' "" ............... 2099. 


•. 2199. 

.......... ... ...• ·•••••• .. 2195. 
. " 2399. 

........ .. .......•••.•.• , •• . 839. 
. ......•. ••• .••• , . . , 1385. 

PRISM132 . ................................ ... 1069. 
PRISM 13 2. with sh eet feed. sp r in1 mode. COLOR. 1 689. 

OIABLO 
630. RS-232. Daisy Wheel . $1995. 
620.. .... CALL · 

MANNESMANN TALLY PRINTERS . . CALL 

MONITORS & TERMINALS---- ---- ­

TEXAS INSTRUMENTS 
10" color . ••.•.•.. 

SANYO 
l 2" Black & White . ... ... ...•.••• , 
12" Green Screen , , , , , , , , • , ••••• , 
13" Color . 
13" Color RGB . .•.... 

ADDS 
V1ewpo1nl Green Screen . 
Viewpoint 60 . 

HA2EL TINE 
Esprit . 
Esprit II . • . 

BMC USA 

.. S349, 

' 249. 
259. 

. . . . . . . 425. 
. . . 886. 

549. 
695. 

585. 
... 649. 

12" Green . , , , , • , ......•. , .. , , . ..• , • • • • • • • • • • . • . 95. 
12" H 1 Res Green .. . •.•. . ••.• . , , ••••••••..•. .. .. 145. 
14" Color Composile ..•..••••••• , , • • • • • . . . . . . . . 329. 
14" RGB Color .. , . . .. . .. ............... ... 339. 

AMO EK 
12" Green . .. .. 169. 
Color I ... ............ 358. 
Color II Ht· Res . ,,,., .. . . 789. 
Color Ill RGB Corer ., .. .. 475. 

TELEVIDEO 
910 . . . .•..•..•• 	 699. 
912 . . . 720. 
920 •••••••••.•.. .••. ' ... 799. 
950 . .. 	 926. 

NEC 
12" Green Screen •• •.•••••• ,,,,, .••.• •. ..•..• • . • 169. 
12" Color • ..• . , . • . . . .. , , , ... • , ••• , ••• 325. 

EPSON 
Apple Primer ln1 erl ace Card 
RS -232 Interface Board w ith 4K 
RS·232 Interface Boarrt w tth 2K and Cur 
!EEE-488 Interface Board 
TRS.80 Interlace Cable. 
Apple Parallel Interface Cable . 
Roll Paper Holder for MX·BO . 
Grahr;u: 11 Hi.Res for MX·80 

ORANGE MICRO 

.. 	s68. 
13 1 

Loop ...... 98. 
.. 5 3 . 
. . 29 . 

43 . 
- . 21 . 

69 . 

GRAPPLER Parallel Interface Car d .. NEW ........ 1 3 9 . 
TY MAC 

TVMAC Parallo:>l Board and CablP. w11h Graphics ...... 99. 
AMOEK 

OVM ln1erface Board for Apple II . ••.•• .• •• . •.• . 145. 
MPC PERIPHERALS 

16K Memory Board for Apple II . . .75 . 
32K Memory Soard for Apple II .. 139. 
Parallel Printer Card for Apple II ...... ... ..••.•••• 6 9. 
Upper and Lower Case ROM. .. . . . , 19 . 
PROM.IT. EpromfortheApple II .•••••••.•• ••••• .. 9 9 . 
Serial Input/Ou tput Card for Apple II. . ... . .99. 
16/32K E11pans1on Memory Board . • • . • . . . . ... 11 9 . 

M & A ENTERPRISES 
SUP R TERMINAL 80 Column Video Board. . 3 16 . 

PRACTICAL PERIPHERALS 
Microbuffer II 16K for Apple II . .. ...... . ... . ..... 199. 
Microbuller II 32K tor Apple II . . .. 239. 
BK Serial Buffer for Epson Pnnter . ,, ... , •.•..• ... 129. 
16K Parallel Interface for Epson Prm1er 

MICROSOFT 
Z·BO Sol1card !or Apple . , , . 

MOUNTAIN COMPUTER 
CPS Mul11func11on for Apple 
The Clock for Apple . .... ...... . 
Ramplus . , ••.•••••••••••••• , 
Ramplus 16K for Apple .•• , ••• , 
Ramplus 32K for Apple . .. , ..... ,,, ... 
Music System tor Apple , .. , , •. 
Rom Writer lor Apple . ••• , • , • , 

ADVANCE LOGIC 
Z CARO tor Apple ll .. ..... , , . , ....... . 

KENSINGTON MICROWARE 
Sys1emSaver Fan for Apple . , 

VERSA COMPUTING 
Versawriter Graph1csTablet . . 

SEATTLE COMPUTER 
64K RAM • for the IBM PC .. . , ........... 

.. 129. 

. . 269. 

. ..... 165. 
. 235 . 

119. 
. 135. 

"" 162 . 
. 319. 

139. 

... 219 . 

.....75. 

, , ... 239. 

, ...... . 385. 
128K RAM • for the IBM PC . .................. , . 529. 
256K RAM • for the IBM PC . . . . . . . . . . 789. 

CALIFORNIA COMPUTER SYSTEMS 
Asynchronous Set1al Interface . . ... 145. 

VIDEX. INC. 
V1deoterm .. . • .. . .. . . . • .. • .. .. . • .. 249. 
Sohv1deo Switch . .•........ , ............... , ... 29. 
Keyboard Enhancer . . , , ••.• , •.•. , • , . , • . . . 99. 
Enhancer 11 . ,,,. , , , , , ,, . , . ••..... ........... io9. 

SOFTWARE FOR C PI M ---------­

ASHTON·TATE 
dBase II .... . 5499. 

MICROPRO 
Wordstar .. ' 289 . 
Mailmerge , , ' ....................so. 
Calcstar ............ "'"' 189. 
Oa1as1ar . ""' ....... . ' 226. 
Supersort .. •. ' .•.•..•• ·-·- ..•.. . 169. 
Spellstar ..... 149 . 

MICROSOFT 
Fortran 80 .. . , ''''''' '' '' .•.• ••• ••••. .. ' . 369 . 
Macro BO . 1 89. 
Basic Compiler , , , . , , , .••••.• , 319. 
mu/MATH/mu/SIMP 80 . , , , , . 219 . 
Cobol BO . ........ . . 696 . 
Basic 80 . "" 299. 
Edu BO . ............. . " 96 . 
X Macro 80 .. •••••.••••••• . """ 240. 
mu/USP/mu/STAR 80 .... 175. 
M/Son .. . 166. 

SELECT INFORMATION SYSTEMS 
TIM Ill Data Base M anagement System ... .. .. 40B . 

SOFTWARE DIMENSIONS, INC . 
Accoun1ing Plus . , . CALL 

FOX & GELLER 
Quickcode. ... . .. , , .• , . , , , , ...•••.••••••••. , . CALL 

Crosstalk . MIC:ROSTUF . . . • . i 39. 
Supercalc .. SORCIM . ... , ... .... , . . . . . , , , .. 195. 
The Word . OASIS ... ........... .............. ... . 65. 
Spellbinder . LEXISOFT .......... , .. , , .. , .... 249. 
T/Makerll . LIFEBOAT .. .. 196. 
Supervyze . . EPIC SOFTWARE .. 69. 
Condor II . . CONDOR .. ....... , . , . , •. . .. 449 . 

' ReQu1tes ZBO Card by M1crosoh or Z Card by Innovative Soltware. 

Note: Apple is a registe red trademark of Apple Computer, Inc. 
C/PM is a registered Crademark of Digital Research. 

SOFTWAREFOR IBM----------­

SORCIM 
Supercalc . , 5195 
SuperWrner . ••. , . . 259 
Spellguard . , , ' 229 

SELECT INFORMATION SYSTEMS 

Select Word Processor 
 35 9 

VISICORP 
V1s1Calc 256K Version • • , •• , • , , , .. 185, 

. 149. 
V1s11rend . 214 
V1s1de11 , 85 
V1s1file . 1 85 
Desktop Plan I .. .. 2 14. 

MICROPRO 
W ordstar 289 . 
Mailmerge , , , , , , , , .••..• . .. 99 
Datas1a r . ........•. , , , , , , , , , , •.• , . . 22 5 . 
Calcstar ..... . . ... . .. . .. .. .. . 189. 

INNOVATIVE SOFTWARE 
TIM Ill Data Base ManaQement System . 40 8 . 

l.U.S . 
Easyspeller . •.• , .. . . . 13 9 . 
Easyhler ' 2 69. 
Easywruer U . . 289. 

INFOCOM 
Deadline , . 40. 
Zerk I . . 35. 
Zerk II .... , . .... , ..... ,, ...... . .. 35. 

SOFTWARE DIMENSIONS. INC. 
Accoun11ng Plus . C ALL 

CONTINENT AL SOFTWARE 
The Home Accountant Plus . 119. 

DENVER SOFTWARE 
EASy (faecutive Accounting System) .. 53 5 . 

Write On . . . . .. . .. DATAMOST .................... 97. 
Condor 11 . • •. •. CONDOR ... ... , ... , ... , .. , . , 449. 
Crosstalk . . MICROSTUF . .•••••• , ••..• , . . 1 39. 
MathMagic . ...... ISM · ..... • , , ...••. .... , , , . 75. 
The Tax Manager . MICROLAB ·, 175. 

SOFTWARE FOR .APPlf--------- ­
MICROSOFT 

Typing Tutor It . , , ...... . ... S18. 
Adventure , . , , , , , , ••.•. , , , . , ... .. 25. 

'Fortran 80., . • , .. , , , •..... . .... 165. 
A .L.DS....•.•....... . 100 . 

·Basic Compiler . .. , . . , , 315. 
mu/MATH/mu/SIMP BO. " "" 200."" """" 
Olympic Oeca1halon " ......... .. 25. 

' Cobol 80 .... • ..... .. 595. 
MlSort . •..•••• 156. 
T ASC Compiler . 159. 
Sohcard Premium System . . 599. 
lime Manager , . . .. 140. 

SELECT INFORMATION SYSTEMS 
Selecl Word Processor . ••.•••. , , , , . , , . , . 3 59. 

VISICORP 
CCA Data Managemen1 Sy»1em . ..... , .. ,, . .. . . . 79. 
Visicalc 

Visiterm . . • ,,.,, , 

Vis1plot. ........... 

Visidex. 

V1sitrend/Visiplo1 . 

V1s1file .. . . ..•.• , . . 

V1s1schedule.. 

Vis1pack . ... 

Desktop Plan II . . . . . .. 


MICROPRO 
'Calcs1ar., 
'Datastar. 
· supersort 
' Wordstar 
' Mailmerge •••..••••• 
'SpeU s1ar . . , , ....... . 

SORCIM 
Spellguard 

, , . •••••••.••.••...... . 185. 

, , , , , , •••.••.••••.... . ...... 75 . 


...... ...•.... .. 155. 

. 186. 

. 225 . 


. - 185. 


. . 235 . 

549. 

. . ' ... 185. 

. 129. 

. 192. 
125. 

.••...•. •.. . •. . 195. 
' ............... '.'. so. 


.. ............. ... 125. 


.. 19 5. 
SOUTHEASTERN SOFTWARE 

Da1a Capture 4.0 ................................ 4 9. 
Step by Step (lapel . . PROGRAM DESIGN ·· · 59. 
Oa1af:t11. .. . LINK SYSTEMS . . . 139. 
dBase II ,.. .. .. . ·ASHTON·TATE . . · · 499. 
Supercalc .. . SORCIM . . .. · · · 1 95 . 

CALL FOR MORE APPLE SOFTWARE IJ 

MODEMS-------------- ­
HAYES MICROCOMPUTER PRODUCTS 

Smartmodem . .. .$229. 
Smarlmodem 1200 " 599. 
Micromodem II . , .. 279. 
Micromodem 100 . ..... , ....• • . 325. 
Chronograph . 199. 

NOVATION 
Cai . , , , , , , •.••••.. , •. , . .••••••••.••• •.... i45 . 
D-Ca1 . .... 155. 
Au10 Cai ... . ..... . ...... • . .. .• •.••...•.•... .. .. 209. 
Apple Cai 11 . .... . .......•.•.•.. ,. 309. 
Apple Cat ll-212... .... . .................... . CALL. 

WE ACCEPT e MONEY ORDER e C 0 D 

mail 
comp 


e PERSONAL CHECK (allow 10 days to clear! e CASHIERS or CERTIFIED CHECK 
e VISA/ MASTERCARD !add 2'lof e BANK WIRE TRANSFERS 
Add J 0 g for s!'9ppu1g. handling & insurance (SS min) Calif 
res1den1s add 6°. ta1t All equ1pnient 1s new. comes w 11h 
rnanufac1urers gliaran1ees. PLUS we guarantee 1t for 30 days 
and pay shipping charges on uny returns All equipment sub1ec1 
10 pnce change & av<illab1111v w 11hou1 notice CheCk Quantrty d1scm:n1s 

8380 Miramar Road, Suite 200 
San Diego, CA 92126 . 
California Call 714·578·1033 
Toll Free 800-752-1341 
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Listing 2: TK Solver and the "guess" option. When TK Solver can 't solve for a variable directly, it is told to guess using a given start 
value (listing 2a). If it finds an accurate enough solution, the "G" is removed from the variable and the solution is listed in the output 
column (listing 2b). The equations in this model are used for illustration only. 

(2a) 

<4s> Status: Guess 

==================== VARIABLE SHEET ===================================== 
St Input Name Output Unit Comment 

30 	 mileage mi/gal gas mileage 

distanc miles distance traveled 

amount gallons amount of gas consumed 


G 20 	 speed mi/hr speed 

time hours time taken 

price $/gal gas price 

cost $ cost of trip 


==================== RULE SHEET ========================================= 
S Rule 

* mileage=distance/amount 
* speed=distance/time 
* cost=price•amount 
* mileage=-1.27990+1.27259*speed-.0120933*speed~2 

(2b) 

<4s> Status: 

==================== VARIABLE SHEET ==================================== 

St Input Name Output Unit Comment 


30 	 mileage mi/gal gas mileage 

distanc miles distance traveled 

amount gallons amount of gas consumed 

speed 39.130592 mi/hr speed 

time hours time taken 

price $/gal gas price 

cost $ cost of trip 


==================== RULE SHEET ========================================= 
S Rule 

* mileage=distance/amount 
* speed=distance/time 
* cost=price•amount 
mileage=-1.27990+1.27259ispeed-.0120933*speed~2 

answer. This process repeats until 
either the calculated error is lower 
than a preset threshold value or until 
the number of iterations done exceeds 
a preset number. In the former case, 
the "G" disappears, indicating that 
the guessing process ended successful­
ly (see listing 2b for an example of 
this). In the latter case, the "G" re­

mains, indicating that the answer·on 
the screen is not correct. If this hap­
pens, you can type " !" again to do 
another set of iterations; you might 
also change the error threshold to a 
larger value and try again. 

Many results given by TK Solver 
can be accepted without any interpre­
tation by the user, but results given 

by the guess option must be inter­
preted with some knowledge of 
numerical analysis. For example, if 
you are solving a polynomial equa­
tion of order 2 or higher (for example, 
3x 3 +1.Sx 2 -19x+7 .27=0), you 
should know that the equation has 
more than one answer . You would 
then use the guess option with dif­
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SAllE over $1300 on you.r IBM SYSTEM 

teated and configured ... $269 each 


INTERNAL DISK KITS 
by buying TCS ACCESSORY KIT tor IBM TCS MODEL Ill 48k 2 DISK 

IBM K i t Includes: 
MONITORS 2 double aided 320KB DISK DRlllESGreen I hi reaolutlon . _.. ...... . _. $149 48k addit ional memory · 

Color I / low rnolutlon ( 40 column) $298 Ouadboard with additional 64k memory, 1 Color II I hi reaolutlon RGB (80 col) $699 aerial port. 1 parallel port, & calendar clock 

MX80FT PRINTER & cable 
 $1695

EXTERNAL floppy DISK DAii/ES 
Green hi reaolutlon MONITORwith matching cabinet & ext . drive cable With standard 40 track

80 TRACK (dual 40/320k) ..... _ _.. $349 $1741 double denalty drlvea. 180 TRACK (dual 80/ 640k) ........ $469 
 tor the complete kit 
Over 3'0,000 bytea. 

lncludea TDOS. 
ATARI 	 APPLE 

ATARI 800 COMPUTER Flrat DISK DRl\IE w/controller, DOS 3.3, 

ATARI 810 DISK DAii/ES 
 cablea and manual _ . . _ $419 $1995 

Percom Double Denalty EXT DAii/ES Second DISK DRl\IE with cable . . .. $319 

ATARI 850 Interlace and Cable 
 With 2 dual headed 40APPLE to EPSON card and cable 

track dbl.density drlvea. 
Over 730,000 bytea. 

lncludea TDOS. 

Compatible PRINTERS and Cablea 

TANDON DRIVES 
BARE DRIVES ONLY 	 1 DRIVE In Cabinet 

Fully aaaembled and teated ayatema that are aoltware compatible and functionally40 track aIngle aided ....... , ...... _ $249
REGULAR 5 v~· DRIVES Identical to Radio Shack unlta aold at computer atorea tor $hundreda more. 

40 track alngle aided .. . .. .. . . ... .. . $199 180 track (dual aided 80 track) . _$-449 


80 track (dual aided 40 track) ...... $329 
• CONTROLLER BOARDS are high quality double aided epoxy boarda with gold 


80 track (dual aided 40 track) . . . . __ $269 
 plated contacta. 
1110 track (dual aided 80 track) .. . _. $389 1 DRIVE/Double Cabinet • POWER SUPPLY la the llneat awltchlng type available. 

• MOUNTING HARDWARE Includes power and data cable•. 

SLIMLINE 5 1/4 Drives (1/2 size) 80 track (dual aided 40 track) .. _. _. $389 


40 track alngle aided. . . . . . _. $289 
• DISK DAii/ES are Tandon, the aame onea uaed by Radio Shack ... 40 track, double 

180 track (dual aided 80 track) .. ... $499 denalty, with a 5 milllaecond atepplng rate. 

5 'I." WINCHESTER HARD DISK DRIVES 2 DRIVES/Double Cabinet--------------------- ­
40 track alngle aided - . $489 TCS MODEL Ill DISK EXPANSION KITS 

SLIMLINE 8" DRIVES 	 80 track (dual aided 40 tracka) . . $839 

180 track (dual aided 80 tracka) . . $849 
 1 Controllar. Po-r Supply. Mounting Hardware & ln1tructlon1 $379 

2 Controller. Po-r Supply. Hardware & one 40 track Tandon dri.,. $577 
3 Controllar, Po-r Supply, Hardware, two 40 track Tandon driv ... 32k memory 

(-rythlng you n-1 tor 2 drive 48k upgrade) $71Mi 
311 Kit 3 but with two 80 track dri..1 (dual aided 40a) $9911 

3b Kit 3 but with two 180 track drlvea (dual aided 80a) . _ $1169 

CORVUS HARD DISK 
CORVUS HARD DISKS complete from $2695 
Add 5, 10 or 20 megabytea of atorage to your TRW80, Apple. Atari, Heath, Zenith, 

IBM, lnter1ec. S· 100 and many others. One or ae"eral computers can share a hard disk. 
 MODEL Ill SYSTEMS COLOR COMPUTER 

Orlgln1I 90 d• y manuf1cturer'1 w1rr1nfy. 
MODEL Ill 4k Le ..11 . __. __ . . ..... _S599 

Gel almultaneoua acceaa to data tor multiple uaers.Avallablenow at SUPER SAlllNGS. 
~'t~=~I~ -~~: . ~.·-~~·-~~t-~r-~r.-~ .~~~~·~ 

MODEL Ill 16k . ..... . ... $818 16k Extended Basic .. .. . . $398 
32k Extended Buie . . __ . __ ... $CALLMODEL 111 32k ...... .. $898 

MODEL 111 48k . _. . .. . $988 
PRINTERS Color Diak 0 $479 Diak 1 $349 

MODEL 111 48k 2Dr /RS232 . . $1944 TCS has the LOWEST PRICES on IN STOCK PRINTERS! TCS COLOR COMPUTERS uae originalTCS MODEL 111 Syatema use original RS 
RS hardware & TCS memory.MATRIX PRINTERS hardware and quality TCS memory.EPSON PAINTERS 180 day warranty. ..180 day limited warranty. 

NEC 8023A . .. .. .. .. . .. . .. . . .. . . .. $495 
STAR MICRONICS . ........ . . . $449 


EPSON MX80 . . . . . . . $-449 TCS 32k Extended Basic . $499 
TCS MODEL Ill 16k $799 TCS 32k Memory Upgrade _ ... $79 


ANADEX 9501 w/2k butler ..... .. . $1295 

C.ITOH 6510 I TEC .. .. .. .... . .. .. . $479 
 EPSON MX80 FT ............. .. ... $524 


TCS MODEL 111 32k . ... . . TCS Color Diak Drive 0 .. _.. .. . ... $-449 

LINE PRINTER II (RS) . . . . . . . . . $CALL 


EPSON MX100 FT .. ........ .. _... $885 

TCS MODEL Ill 48k ..... . :t:!: TCS Color Diak Drive 1/2/3 . . ..... $2• 9 

LINE PRINTER Ill (RS) - . . . . . . . ... $986 GRAPHTRAX PLUS cornea tree In Epaonall 
LINE PRINTER 11111 (RS) . ..... . - - - - $649 
CENTRONICS 352 (200 cpa) ... . .. $1795 Model II •• Model 16 •• Accessories. $CALLEPSON ACCESSORIES 

TCS ia an authorized TRS-M dealer F701 In Bradv. Texaa 

OKIOATA 82A . . .... . . $429 

CENTRONICS 353 (dual mode) $2495 

GRAPHTRAX PLUS (bit Image) $79 
OKIDATA 82A w/tractor . . . . . .. ... . $479 MODEL I Interface . - - $29 


MODEL I Interlace/cable to keyboard $85 
 WIZARD'S TOUCH Regularly $199 Introductory offerOKIOATA 83A .. .. .. . .. .. . .. $885 MODEL Ill cable . ........ .. _ - ... . .. $29 

OKIDATA 64A (aerial) . $1189 COLOR Computer lnter1ace/cable .. $155 
OKIDATA 64A (parallel) ....... .. . $1089 Program Development System till 1212s182. $99APPLE Interlace/ cable . . .. _.... $89 


ATARI cable (must have 850 Int) .... $36 
 BELIE\IE IT OR NOT, YOU CAN DEllELOP YOUR OWN PROGRAM IN 15 MINUTESlll
HI SPEED BAND PAINTERS IBM Personal Computer cable .. . . $45 The WIZARD'S TOUCH Program Development Syatem ia a superior program

OSBORNE cable .. .. .. . .. . .. . $36 generator that can provide you with the program you3ve been look Ing ror. It cornea with CENTRONICS 6080 (atandard) ... $CALL 
Serial RS232 2k butlered Int.card . . . $109 ll'a own Diak Operating Syatem, providing unlimited backupa. 

With WIZARD'S TOUCH, here'a what you can do: 
CENTRONICS (quletlzed) _ _.. $CALL 

EPSON PACK II • Cuetom deelgn your own apeclal form tor maximum eaae of entering your data. You 
have total control over defining the number of charactera aaalgned to each field and 

LETTER QUALITY PAINTERS 
Screen oriented bit Image graphlca gener­

DAISY WHEEL 11 (RS) ..... ... . ... $1695 
C.ITOH F-IO (40 cpa) . .. . .. . $1595 

ator tor the Model Ill . Create your own :nfu~~:1~!';!~ ~~\r!w:::,7~~at all times. No need to retype an entire field when editing.
characterw, aymbola. etc. Documentation.SMITH CORONA TP-1 ... . . $899 Juat type over the mistakes. or Insert or delete them. 

BROTHER I COMREX . . . . . . $629 EPSON PACK II bought w/prlnter $24.95 •Create a BTREE atructured Ille, allowing you to acceaa youratoreddata rapidly and 
NEC 7730 .. .............. .. ...... $2375 EPSON PACK 11 bought aeparately$34.95 without aortlng. Duplicate keya are allowed, aa well aa aub-keya. 
NEC 3530 .. .. .. .. .. .. .. .. . .. . $1795 Update tor EPSON PACK I .. . _ _.. $7 .50 • Enter data at lull typing speed. 


D Define your own apeclal aell-help or prompt Information that will be d laplayed lor any 

given field, by juat touching one key. 

• Expand your pr~ram to aupport up to 6 calculatlona tor each data field. Reaulta canTEXAS COMPUTER SYSTEMS ~~:~~1~e:i.\;'u1~ld~~~1?;1~a~W..?.e!1~~~:~~~r:.".;-~~;1~::~1!~~n,~~~.~~·;::J!~1~::l'.

P.O. Box 1327 Arlington, Texas 76004-1327 • Generate your own reporta with the built -In pre-defined or cuatom defined report 
generator. Juat a few key1troke11 can get you a report that can be alphabetized or 
ordered by any field. And It 's all automatic.TECHNICAL ASSISTANCE 817 /27 4-9221 
The WIZARD 'S TOUCH la ao laat and eaay to uae. It makes other developmentORDER STATUS 8171277-1913 
ayatema of the market look like amateura. No royalty neceaaary tor reaale or 
programa you develop on WIZARD'S TOUCH. It createa a atand·alone, fully 
commented, BASIC program, which you can eaally modify . 

TELEX/TWX/Easylink ELN 62100790 

Your purchaae lncludn a tree aubacrlptlon to our WIZARD'S-TOUCH newaletter, a 
quarterly publication with tree programa, ldeaa tor appllcatlona, updatea and more. 

No tax out of atate. Texana add 5~. Prlcee aubject to change at any time. * 800 433-5184 
Now available tor MODEL I/Ill Coming aeon tor MODEL 11 , IBM and APPLE. _ 

Circle 388 on Inquiry card. 

http:aeparately$34.95


----------------------------------------

Listing 3: Using list variables. To solve a system for several different input values of the same variable, you first mark the input and 
output variables of interest with a status of "L" (listing 3a). To save time when creating the input list variable speed, you can specify 
beginning and ending values for the list (listing 3b) and let TK Solver fill in the intermediate values automatically (listing 3c). 

(3a) 

(6s) Status: 

St Input Name 
----­

L mileage 
225 distanc 

amount 
L 10 speed 

time 
1.239 price 

L cost 

(3b) 

<10v) Value: 100 
Fill List: Y N 
==================== 
Comment: 
Display Unit: 
Storage Unit: 
Element Value 

1 10 

10 100 

(3c) 

(10v) Value: 100 

==================== 
Comment: 
Display Unit: 
Storage Unit: 
Element Value 

1 10 
2 20 
3 30 
4 40 
5 50 
6 60 
7 70 
8 80 
9 90 
10 100 

VARIABLE SHEET ================================= 
Output Unit Comment 

mi/gal gas mileage 
miles distance travelled 
gallons amount of gas consumed 
mi/hr speed 
hours time taken 
$/gal gas price 
$ cost of trip 

ferent initial values to try to find the 
three different answers that are possi­
ble. 

The List, Table, and Plot Sheets 
Continuing with the above exam­

ple, suppose we want to see how driv­
ing speed affects a car's mileage and 
the total cost of the trip (given a con­
stant distance to be covered). You 
could certainly type in various values 
for the variable speed and write the 
answers down, but that would be 
both tedious and a waste of time. Of 
course, TK Solver has an answer for 
that: list variables. 

Let's say we want to study the mile­
age model for all the speeds from 10 
through 100 in 10-mile increments. 
You declare mileage, speed, and cost 
as lists by putting an "L" in their 
status fields in the Variable Sheet (see 
listing 3a), which automatically 
makes these variables into lists. You 
then enter the List Sheet, locate the 
speed variable, and instruct TK 
Solver to show you the detailed infor­
mation on this list. The sheet for 
speed is blank, so we fill in the first 
and last table indexes and their values 
(listing 3b). Fortunately, we don't 
have to key in all the intermediate 
values by hand; a Fill List command 
will do it for us automatically (listing 
3c). 

Now that our input list has its 
values, we invoke the TK Solver list­
solver by typing "/LI". This solves 

the system for unknown variables 
much as "!" does, but it does so once 
for each value in the input list (or 
lists) and deposits the answer(s) into 
each variable declared as an output 
list. In this case, the list-solver solves 
the system 10 times, once for each of 
the 10 values of speed, placing the 
output values for mileage and cost in 
their respective lists. 

We can now look at the collected 
data in three ways. Looking at each 
of the individual lists, the first way, is 
not too useful, because you can see 
only one list at a time. A second way 
of viewing the data is to use the Table 
Sheet, which lets you create a hori­
zontal or vertical table of the corre­
sponding values of several lists; the 
table can be printed or sent to the 
video display. If we do so for the 
three lists of our example, we get 
listing 4a. A third way to view the 
data is via the Plot Sheet, which is 
used in the same way as the Table 
Sheet. Instead of creating a table of 
values, however, it treats one list as 
values for the x-axis and uses the 
other lists as y-axis values. Listing 4b 
shows mileage (plotted with "#" sym­
bols) and cost (plotted with "•" sym­
bols) plotted against speed; the same 
data is represented in listing 4a. 

The Unit, User Function, 
and Global Sheets 

The two examples above cover 
most but not all of the major com­
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Marcey Inc. Introduces . .. 

I9vsiEM 2100) 

The High Performance Business Computer That Is 
HERE TODAY and HERE TOMORROW 

The SYSTEM 2100 is a complete microcomputer system utilizing the latest in S-1 00 
technology. It is ready to use in your business TODAY - and can expand to fill your 
needs TOMORROW. 

The SYSTEM 21 00 includes: 

• 	 Dual Processor • CP /M 80 & CP /M 86 Included 

8085A - 8 bit 7 MHz 
 • Terminal & Printer Included 
8088 - 1 6 bit 8 MHZ 

• 	 1DOK Bytes Static Ram 
• 	 Meets IEEE 696/S-100 Specifications 

• 	 Real t ime Clock w/Battery Backup 
• 	 Dual 8" Double-Sided Double Density 

• 	 High Speed OMA Disk Controller Floppy Discs 
2.2 Megabyte Capacity 	 • Attractive Designer Desk 

List Price $9995.00 

Dealer Inquiries Invited Quantity Pricing Ava ilable 

MARCEY INC. 

5848 Sepulveda Blvd. Van Nuys, Cal ifornia 91411 (213) 994-2533 

For Further Information Circle Reader Card# 231 
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Listing 4: Displaying list variables. The Table Sheet can be used to display several list 
variables in tabular form (listing 4a) or the Plot Sheet can be used to make a graph of 
one or more list variables plotted against another variable (listing 4b ); here, speed 
values (along the horizontal axis) are plotted against values for mileage (" #") and cost 
(" •") along the vertical axis. 

(4a) 
speed mileage cost 

10 10.23667 27.2329771 
20 19.33458 14.4184668 
30 26.01383 10.7164151 
40 30.27442 9.20826890 
50 32.11635 8.68015824 
60 31.53962 8.83888265 
70 28.54423 9.76642215 
80 23.13018 12.0524354 
90 15.29747 18.2236017 
100 5.0461 55.2456352 

List ing 4 continued on µage 372 

S-100 ULTRA-RES GRAPHICS 

- N.E.C. UPD 7220 GRAPHICS PROCESSOR 

- 1024 x 1024 PIXEL MEMORY PLANE 

- 1 TO 8 VIDEO PLANES 

- 8 COLORS USING RGB TTL INTERFAC E 

- HARDWARE ZOOM 1 TO 16 TIMES 

- DIRECT DRIVE VIDEO OUTPUTS 

- MULTl-GRAPHICS PROCESSORS 

SUPPORTED 

- PROGRAMMABLE DISPLA Y RESOLUTION 

FROM 1024 h by 1024 v 

- SOFTWARE DRIVERS 

- GRAPHICS PROCESSOR, 

1 MEG . PI XEL PLANE 

$995.00 

CSD INC. 
P. 0. BOX 253 
SUDBURY, MA. 01776 
(617) 443 - 2750 

Circle 60 on Inquiry card. 

3NI 
diskettes 

Scotcl1 d1skelles die le,tecl 
dllCI gud1<111ler.cl e11111 l1r.e aml low <1IH <ls1v11y 

Box of 10 51/4" 8" 
ss/sd $26 $27 
ss/dd $30 $33 
ds/dd $36 $43 
Head cleaning kit $21 $21 
Specify s~ctoring; 0, 10, or 16 

$2 Shipping per box 

Check (2 wks. to clear) 


Visa or MC, Name.Card No .. 

Expiration date 


8609 College l:llvclOREAD· 
Ove1ldml l-'d1k. K' 

TECH 66210 

Circle 35 on inquiry card. 

ponents of TK Solver. The remaining 
components deserve mention. 

The Unit Sheet, which you fill in, 
lets you use different sets of units in 
variables without having to make 
unit conversions yourself (see listing 5 
for an example). If, in the Variable 
Sheet, you fill in the units column of 
each variable (as has been done in 
listing 2a), TK Solver will automati­
cally make the conversions needed 
for correct answers. For example, 
because listing 5 defines a conversion 
between miles per gallon (mi/gal) and 
kilometers per liter (km//), if you 
change the unit column of the vari­
able mileage to km! /, both input and 

maxell. 

Floppy Disks 

LOWEST PRICES 

ANYWHERE 


Call collect for our prices. 

(213) 896-2568 
Dealer inquiries invited. - • 

C.O.D.'s accepted ~ 

THE FLOPPY DISKOUNTER 
P.O. Box 848 · Arleta, CA 91331 

Circle 164 on inquiry card. 

PConnection 
modem card for IBM PC 
Plug your PC into the exc1t1ng world 
of telecommunications with the 
PConnect1on. M1croperipheral' s 
new Bell I 0311 I 3 compatible 
modem card This quality direct con­
nect modem card fits 1ns1de the PC 
leaving your work area uncluttered 
by stacks of hardware Features in­
clude autod1al1ng (Touch Tone or 
pulse). autoanswer. bu1lt-1n speaker 
for line monitoring. and an add1 ­
uona1 RS-232 port Software selec· 
table protocol and modes 5350 
Dealer 1nqu1ries welcome 

t!!e !!!ICfOPer1p!"!er~! COf POf~flOI! 

264 3 I~ I 11 Pl NE. RPdmr1nd. WA 98052 
(206) 881 -7544 

IBM I~ .~ Rt"qrSlf'ff'd rr(ldf'ITI,.-lfk 

oi 1nterr1.:1rrnn,:i1 Busirn"S~ M,·1rt11111~. Cr1ri.1 
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TERMINALS 
DEC VT-100. . ... . .. . . 51545 
DEC VT-101 .. . . ...•... . 51 ·195 
DEC VT-103. . ... .. .. 51345 
GTC 200/1 .. ... ... . ... 5795 
GTC 200/1 (Unused) . ... . 5395 

MODEMS 
UDS103LP(300BD) .. .. 
UDS 202 LP ( 1200 BDJ . . 
OMNITEC 701 

(ACOUSTIC) ... . . .. . 

(714) 973-4773 
SOUTH COAST COMPUTER SYSTEMS.INC. 

Circle 362 on Inquiry card. 

HOW TO REPAIR 
THE APPLE* 

NOVEMBER 15th RELEASE DATE. 

A co mprehensive guide lo rep air 
y our Apple II' or Apple II p lus· 
compuler . 

Wilh repair rates soaring and out· 
rageous repair bills being charged 
for even simple repairs . THIS 
GUIDE CAN SAVE YOU MONEY! 

ONLY $39.95 

Note: If ordered prior to 

re lease date, pay only 


$34.95. 


DAT A·LI NE (602) 820-0082 

2961 S. LAS PALMAS 


MESA, ARIZONA 85202 

~ Trademark ol 


APPLE COMPUTER INC. 
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Apple Disk Drive II with 
Interface DOS 3 .3 , Apple 
Ill, 12" Monitor and the 

Apple Monitor Stand 

All for Only 5 1799oo 
BONUS! Apple Writer II 

Reg. '14900 Special' s49oo 
w/purchase of above package 

BUSINESSMAN'S 
SPECIAL WORD PROCESSOR 

SYSTEM 

NEW! ACE 1000 
THE PERSONAL 

PROFESSIONAL COMPUTER 
THAT'S HARDWARE AND 
SOFTWARE COMPATIBLE 

w/APPLE II PLUS™ 

64K RAM, Upper & Lower 
Case, 12 Key Numeric 
Keypad, Built -in Fan. 

Typewriter Style Keyboard 

Call or Write 
App le II p lus 4BK. Apple 

Disk Drive w linterface 
DOS 3.3, 12" Hi Res 

Green Monitor. Visicalc 
3.3. Planning & Financial 

Forecasting Software 

Only 5 1979°0 
16K RAM Card '7495 

wtpurchase of above package 

Apple II plus 4BK, Apple 
Disk Dr. w/interface DOS 

3.3, 12" Hi Res Green 
Monitor, OKIDATA 

Microline BO Printer, 
Printer Interface Card & 

Cable, Screenwriter II 

Franklin ACE 1000 64K, 
Micro-Sci Disk Drive 

wlinterface, 12" Hi Res 
Green Monitor, 

Stoneware DB-Master 
Data Base Manager 

BUSINESSMAN'S 
SPECIAL 

ACE 1000 64K, Micro-Sci 
Disk Drive wlcontroller. 

12'" Hi Res Green 
Mon itor. Visicalc 3.3 

Only 5 2325°0 Call or Write Call or Write 

SOFTWARE & ACCESSORIES FOR APPLE® and FRANKLIN® 
RANA 

Elite 1 Disc Drive, with 15% more storage 
capacity than Apples drive . . Only s3795 0 

Controller Card . . .... Only 119.95 

MICRO SCI 
A -2 Disc Drive, the cost effective alternative 
to the Disc II, with controller .Only 546995 

without controller Only 369.95 

KENSINGTON 
System Saver Fan, with built -in surge protec­
tor for Apple· II .. . . . . .. . . . .. . Only 5 7495 

NOVATION 
Apple Cat , direct line modem Only 529995 

VOTRAX TYPE-N-TALK 
Lets your computer talk to youOnly 5 30995 

Apple is a registered trademark of Apple Computer, Inc. 

COMPUTER SPECIALS! 
TEXAS INSTRUMENTS 

Tl 99 41A with RF Modulator . '29995 

'100 Mfg's Cash Rebate, Plus a FREE 
offer from Tl Ca// or Write for details! 

COMMODORE 
VIC-20 with RF Modulator . .. . 5 19695 

RCA VP-3501 built -in modem .. '35915 

AT ARI 400 . . .......... . '26995 

TIMEX Sinclair 1000 . . '99" 
SHARP (Handheld) 

PC-1500 . '21495 PC-1211 .. '99 95 

CE-150 . '174 95 CE-122 ... ' 69" 

VISICORP PROGRAMS 
Visica lc .. 5 18495 Vis ifile . . . 5 18495 

Vis ip lot .... 5 23995 Visiterm . . . 57995 

Visidex .. 5 18495 Vi s ischedule . 5 23995 

Desktop Plan II . . 5 19495 

ADDITIONAL "ADD-ONS" 
DC HAYES Micromodem II .. . 5 289 95 

VI DEX Keyboard Enhancer . . ... . 5 11995 

VIDEX Videoterm BO Col. Board . .. 5 25995 

VI DEX Funct ion Str ip 110• Enhancer 111 • •• 56295 

TKC Numeric Keypad !Apple" onlYI .. 5 13495 

ABT Numeric Keypad 1A cp1e · o n1 y1 .. . . 59995 

THUNDERCLOCK . .. . .. .5 11995 

PKASO Paralle l inter face . . . . 5 13495 

MICROSOFT Z-BO CPIM Card ..... 527995 

MICROSOFT 16K Ram Card .. .. . . 5 12995 

TG Joystick . 5 4750 TKC Joystick . 5 4495 

NEW! APPLI CARD 
Z-BO Card with 64K RAM . . . Only 536995 

FORMAT II WORD PROCESSOR 
with mail merge , user freindly Only 5 279 95 

MICROBUFFER by Practical Peripherals 
32K . .Only 524995 16K .. .Only 521495 

MICROBUFFER for EPSON 
16K Parallel .. 513495 BK Serial .. 513495 

MICROSOFT PREMIUM PACK 
SPECIAL OFFER! 

Z·BO CPM Card, VIDEX Videoterm BO Col. board. 
CPM user's guide & MICROSOFT RAM Card 

All for only 5 59995 

Plus you receive a FREE Videx SoftSwitch(a '30 Value !) 

Franklin ACE is a trademark of Franklin Computer Co. 

DISKETTE SPECIALS! 

MAXELL MD-1 (10 pk.) .. s3495 

Buy 5-10 packs and receive 
a FREE Maxell storage case! 

VERBATIM 525-01 (10 pk .) 5 31"5 

MEMOREX (10 pk .) ..... s2395 

CONTROL DATA (12) ... s25• 5 

For quantity discount prices, 
please cal l or write! 

ersonal computers In Stock! 

EPSON 
MX -80 Ill FIT80­136Column Dot Malrix, 
Tractor or Friction Feed. Bidirectional, 80 
CPS. Graltrax Plus , .... 549.95 
MX-100111FIT 136-233 Column. Tractor or 
Fric tion Feed. Bidirecliona l. 80 CPS. Graf­
trax Plus . . .. 674.95 

OKI DATA 
MICROLINE 82A 120 CPS. Bidirectional. 
Paralle l-Serial, 801 132 Columns, Friction & 
Pin Feed . 449.95 
MICROLINE 83A FIT 120 CPS, Bidirec­
tional. 136 Columns, Serial /Parallel, Fr ic­
tion and Tractor . . . . . 699.00 
New! MICROLIN E 84A FIT 200 CPS, 
Bi di rc t1onal. 136 Co lumn. Parallel. Fr ict ion 
and Trac tor . . ....... ... 1149.00 
Serial w12K Buffer . 1259.00 
C.ITOH F-10 Daisy Wheel. Letler Quali ­
t y Printer. 40 CPS. Parallel .. 1499.00 

PRINTERS TO FIT EVERY 
NEED & BUDGET 

11mSMITH-CDRDN_A 
TP· 1 LETTER QUALITY 

ELECTRONIC TEXT PRINTER 

Low Gost daisy wheel printer, 
Microprocessor electronics, 
Serial or parallel interface, 120 
words per minute 

CABLES FOR MOST PERSONAL 
COMPUTERS IN STOCK! 

CORPORATE ACCOUNTS WELCOME 

F·10 Serial . 1549.00 
New! C.ITOH 1550 120 CPS. 1361232 
Column. FIT Graph Parallel . 769.00 
Parallel and Ser ial . . . . . . . . . . . 809.00 
C.ITOH 8510 Pro Writer. 120 CPS. 136 
Col. Parallel/Seria l. Bidirec ti onal. FIT. 
Graphics . 499.00 

MONITORS 
USI Pl-2 12" High Resolu tion Green159.00 
USI Pl­312" High Resolulion Amber189.00 
SANYO 12" Green .219.95 
SANYO 13" Color . . .. 389.95 
AMDEK 13" Color . . , ... 369.00 
AMDEK Color II RGB High Res... 769.00 
AMDEK Color Interface Board f/RGB159.00 
NEC JB 12" Green ..... 179.95 
NEC JC 12" Color . . . . .349.95 
BMC-1200 12" Green ............ 149.00 

ELECTROHOME ECM­1302·1 
13·· RGB Monitor Lowers wi th NTSC 
Interface . . .... !Reg. 600.00) 420._00 
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54.05 

(4b) 

42. 10 

30.15 
:* # 
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# 

# 

18. 19 

:# 

# 

* 
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* 

* 
# 

6.241 # 
+---------+---------+---------+---------+---------+---------+---------+------ ­
8. 224 20.07 31.91 43.75 55.59 67.43 79.28 91.12 

Listing 5: The Unit Sheet. This sheet establishes the numeric relationship between 
different pairs of units. 

(4a> Add Offset: 

==================== UNIT SHEET 
From To Multiply By 

miles km 1.609 

mi/hr km/hr 1.609 

mi/gal km/l .4251 

gallons liters 3.785 

hours min 60 

$ cents 100 

$/gal $/1 .4251 


============== 
Add Offset 

Listing 6: An example of a user function. The function car _mileage shows how func­
tions can deal with text as well as numeric arguments. 

<c > Comment : 

====================USER FUNCTION: car_mileage 

Comment: 

Domain List: make 

Range List: mileage 

Element Domain Range 


1 'alpha 32 

2 'beta 17 

3 'gamma 28.1 

4 'delta 23 
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output values on the Variable Sheet 
will automatically change as needed. 
For example, in listing 2a the input 
value of 30 for mi/gal would change 
to 30 X 0.4251=12.7530 kilometers 
per liter. The Unit Sheet is a very 
helpful feature because it lets you use 
equations in the form that is most 
familiar to you. 

The User Function Sheet lets you 
use empirical data to define functions 
that TK Solver will use. This is a very 
important feature that many people 
will need if they have input data that 
cannot be expressed in equation 
form . User functions are defined by 
two lists of data taken as (x,y) pairs 
and interpreted in one of three ways: 
table lookup, linear interpolation, or 
step function. Figure 1 shows how a 
set of data can be interpreted. Listing 
6 shows an example of a user function 
called car_mileage and illustrates 
one way to use text information, 
which can be manipulated by TK 
Solver as well. This user function can 
be used in equations such as 
mileage=car_mileage(make). Then a 
user can specify the make of a car by 
name on the input sheet and still give 
TK Solver numeric information on 
the car's mileage. This kind of text/ 
data manipulation can make TK 
Solver models more readable and 
easier to use. 



...... 111-·~11 

! ft 111 

GREAT NEWS FOR EVERYONE 

WITH A PERSONAL COMPUTER 

AND SEVEN NUBIAN GOATS. 


The High Performance 

Printer That Delivers 


Hard Copy At 200 cps. 


If you think taking goats' milk to the 
expanding. demanding gourmet mar­
ket is duck soup. think again. It takes 
hundreds of lines of code. dozens of 
program listings and hours of output 
review before all the needed reports 
are dialed in right. 

That's why Okidata's Microline 84 is 
such great news. It gives you data pro­

prints data at 200 cps. And it delivers 
high resolution. letter quality printing 
plus graphics at 50 cps. Condensed or 
expanded fonts. superscripts. sub­
scripts and proportional spacing. all 
standard. For the linguists among us. 
the 84 handles down line loadable 
character sets. 

The 84 is the fastest member of the 
Microline series of printers by Oki­
data. Each of them is built to last and 
last. right down to the print head 
which is guaranteed for a full year. 

tag that won 't. if you 'll pardon the ex­
pression. get your goat: from $449 to 
$1 .495 suggested retail. 

For more great news about the 
Microline 84 and all the Okidata print­
ers. see your computer dealer or call 
1-800-DKIDATA. Okidata . Mt. Laurel. 
NJ 08054. 

OIQDATA 

cessing and word processing. Fast. It And each of them comes with a price A subsidiary of Oki Electric Industry Company Ltd . 

Olddata printers are compatible with Apple, IBM. Tandy, Xerox. and almost every other personal computer you can name. 
Circle 283 on Inquiry card. 
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Figure 1: Possible interpretations of data points by the User Function Sheet. The points that represent the function (shown in all three 
figures) can be interpreted by table lookup (figure la), linear interpolation (figure lb), or stepping (figure le) . Note that the table 
lookup leaves intermediate points in the domain undefined, while linear interpolation and stepping give them values. 

Where Credit Is Due 
TK Solver was shaped by a larger 

number of people than we normally 
associate with software design . The 
following people designed, docu­
mented, or otherwise influenced the 
product: 

Seth Steinberg. Bob Frankston, Dan 
Brick/in, Diane Curtis, Mike Kahl, 
Dena Feldstein, Tracy Licklider, 
Debbie Ruppert, Eliot Tar/in, David 
Levin, Frank Rubinsky, Bill Leigh, 
George Maydwell. Ray Ozzie, Rob 
Frankland, Patrick Slaney, Jim 
Odell, Sundaresan Jayaraman, P./. 
Gardner , Tom Pears, Dave 
McE/fresh, Milos Konopasek, 
Eve/ynne Hammond, and Bob 
Hildebrand. 

The Global Sheet is not of much in­
terest to us here, although it contains 
miscellaneous system parameters that 
tell TK Solver what kind of printer is 
attached, how many iterations will 
occur automatically with the "guess" 
option, and other such information. 
If you change certain information on 
this sheet, you will change the 
behavior of TK Solver; make sure 
you understand what the variables in 
the Global Sheet do before you alter 
them. 

Background on TK Solver 
and Software Arts 

In case you didn't know, Software 
Arts is the company that created Visi­
calc, the extremely popular spread­
sheet "what if7" program that 
spawned countless imitations and 
made the business world take micro­
computers seriously. (The program 
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itself is distributed through Visicorp, 
formerly Personal Software.) Visicalc 
was Software Arts' first program; in 
fact, its coauthors, Dan Bricklin and 
Bob Frankston, started the company 
in 1979 just to develop Visicalc. 

Things have changed since then. 
Software Arts has expanded to over 
SO people; a design and programming 
team of 24 people wrote TK Solver 
(see text box). The company now uses 
two Prime 850 midiframe computers 
in-house. One of the reasons for the 
long interval between the introduc­
tions of Visicalc and TK Solver is that 
the company, being a rather vi­
sionary one, has developed its own 
internal computer language for use 
with all future Software Arts prod­
ucts. The language runs on one of the 
Prime 850 computers, where it is 
enhanced with debugging, perfor­
mance evaluating, and other utility 
programs. Smaller versions of the 
language can be created for any ma­
chine on which a finished Software 
Arts program is to run. 

The ability to use programs on a 
wide variety of microcomputers has 
an interesting implication with 
respect to TK Solver and its prospec­
tive market. One of the main reasons 
for the appearance of Visicalc imita­
tions and enhancements is that Visi­
calc itself was not available for many 
machines. Software Arts plans to 
maintain a very large share of the 
market for TK-Solver-like software 
by making "the real thing" available . 
long before imitations can be brought 
to market. 

There is another reason why there 
will be fewer successful imitations or 
enhancements of TK Solver. Both the 

concept of Visicalc and its implemen­
tation are relatively straightforward; 
a good programmer who has used 
Visicalc could easily write his or her 
version of it. TK Solver, too, is a sim­
ple concept, but its implementation is 
far from easy. Software Arts has 
spent several years developing 
artificial-intelligence and numerical­
analysis algorithms using the talents 
of professionals in those two fields . 
According to Dan Bricklin, TK Solver 
does a lot of things internally that are 
not obvious from its external behavior; 
the end result, says Bricklin, is that 
TK Solver imitations will probably 
arrive at incorrect answers in a 
number of situations. 

TK Solver Versus Visicalc 
Software Arts is very insistent in its 

assertion that TK Solver and Visicalc 
have absolutely nothing in common. 
That may be, but it's revealing that, 
at Software Arts' introductory TK 
Solver press conference, most of the 
examples of TK Solver at work used 
the List, Table, and Plot Sheets to cal­
culate the effect of one variable on 
several others in Visicalc-like "what 
if . .. " situations. 

Certainly, TK Solver can be used 
for "what if. .. " problems, and in 
those instances it compares favorably 
with Visicalc in two respects. First, 
TK Solver is more accessible to un­
sophisticated users than Visicalc. 
With Visicalc, you have to manually 
solve a formula for the variable of in­
terest, then define a cell to be the 
right-hand side of that equation; with 
TK Solver, the computer does the 
solving for you. Second, Visicalc lets 



TECHNOLOGY ADVANCES 


THE LAST MEMORY™ is a high performance 64K memory module for 8 bit SlOO systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8 architecture of these RAM's allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM's in place of RAM !C's with no 
modification. As a result, this one board provides total system memory. THE LAST MEMORY"' is available 
starting at less than $100.00 

LASTING MEMORY"' is a combination EEPROM (Electrically Eraseable PROM)/EPROM/RAM memory module 
for 8 bit SlOO systems. This board includes an onboard EEPROM programmer which programs and erases 2816/2815 
type EEPROM's with normal memory write instructions - no special software is required. Erasing and writing may be 
performed one byte at a time - no need to start over to make simple changes. Programming may be performed in any 
socket - EEPROM's can be tested and used without moving them. EEPROM's, 2716 type EPROM's, or 16K byte­
wide static RAM's may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY™ is available at $299. 

The VIBl TM is an intelligent 1/0 mapped CRT controller for use within SlOO BUS (IEEE 696) systems. It incorporates 
all the video display capabilities of a stand-alone smart terminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; full ASCII character set including control characters; graphics 
characters set; six visual attributes which can be used in combination; extensive screen editing and screen read 
capabilities. The VIBl™ will be available in the 4th quarter 1982 at less than $300. 

ideaLink™ is a high speed FSK modem which plugs into the SlOO BUS (IEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/202 compatible offering both 300 Bps full duplex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability. ideaLink™will be available in the 4th 
quarter 1982 at less than $300. 

static memory systems inc. MC VISA accepted 
401 State Bank Center All prices net, FOB Freeport, IL 
Freeport, IL 61032 (815) 235-8713 OEM discounts available 
9 A.M. to 4 P.M. Mon. - Fri. Dealer inquiries invited. 
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you see only one of several alter­
native values at a time (unless you 
duplicate the model elsewhere on the 
page and give copies different infor­
mation); TK Solver lets you look at 
tables or charts. Still, Visicalc will 
hardly become obsolete because of 
TK Solver. Visicalc's spreadsheet grid 
provides the visual structure needed 
for many problems, and it is 
somehow a more exciting product to 
watch at work. 

Visicalc can be used for problem­
solving, though it is best at structured 
calculating. Conversely, TK Solver 
can be used for structured calculat­
ing, but it is best at problem-solving. 
I see it as a kind of algebraic 
equivalent of an electronic calculat9r: 
you feed it the information you know 
(equations and values, not just num­
bers), tell it what you want (algebraic 
solutions, not arithmetic operations), 
and it performs the necessary manip­
ulations for you automatically. In the 
prob,lem-solving area, TK Solver can 
do things that Visicalc can't (except 
by trial and error). For example, TK 
Solver can backtrack from a final 
answer to its component inputs more 
easily than Visicalc can. 

One ·final comparison . between 
Visicalc and TK Solver is in order. To 
my mind, TK Solver is a far more in­
tuitive piece of software than Visi­
calc. This is not to criticize Visicalc; 
all spreadsheet programs take time to 
learn how to use, though some (like 
Microsoft Consumer Products' Multi­
plan) have more human engineering 
in them than others. Still, once most 
people are shown the mechanics of 
Visicalc, it takes them a fair amount 
of time to understand how it will be 
useful to them. I think that people 
will understand and find practical 
uses for TK Solver in a much shorter 
period of time. 

Caveats 
I based my description of TK 

Solver on about six hours of hands­
on experience with a near-final ver­
sion of . TK Solver for the IBM Per­
sonal Computer (Seth Steinberg, 
senior software engineer for Software 
Arts, said that the version I saw was 
about 90 percent complete). Still, I 
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want to point out that I did not have 
time to do a more thorough test of the 
software (as would be done in a full 
review). I also didn't get to look at 
another major piece of the final TK 
Solvez: package, the documentation. 
However, I was shown rough drafts 
of parts of the documentation and 
told about the tremendous effort be­
ing put into designing its layout and 
contents. (The documentation will in­
clude · introductory and tutorial 
manuals, a reference book, and a ref­
erence card.) My impression is that 
Software Arts has a major commit­
ment to, making documentation that 
is as well constructed and easy to use 

TK Solver Is a quantum 
step toward software 

that makes micro­
computers useful to 

people -~lthout 

Introducing, the 
Inconvenience 

normally associated 
with using them. 

as the software itself. Although I can­
not comment on the quality of the 
documentation from direct experi­
ence, I am sure it will be of the highest 
caliber. 

Limitations 
The software has only two short­

i:omings I can think of. The first con­
cerns its speed. TK Solver does not 

' work as instantaneously as Visicalc 
does; the pause for even simple prob­
lems is from a half-second to two 
seconds (not bad), and more com­
plicated tasks like iterative and list 
solutions may take between five and 
twenty seconds. These are certainly 
not objectionable delays, and the 
final product may be optimized for 
greater speed. (The times reported are 
approximate, and solution times will 
probably be influenced greatly by the 
microcomputer used. In particular, 
the delays will probably be longer 
than reported for 8-bit microcom­
puters like the Apple II; we cannot 

say for sure, however, until someone 
tests a production copy of the soft­
ware.) 

TK Solver's second shortcoming is 
the absence of some useful higher 
mathematical operators like integra­
tion and differentiation. One reason 
for this is quite obvious: these opera­
tions are much harder to manipulate 
than the simpler algebraic operations. 
Of course, TK Solver will be quite 
useful to many people as it is, but 
without the higher mathematical 
operations its use will be limited for 
some. More inventive people will use 
standard numerical integration 
techniques to get · the computing 
power they need. 

You might complain about the 
$299 TK Solver price tag (the current 
version of Visicalc is $250), but it is 
not an unreasonable one for a world 
in which databases cost between $400 
and $800. Though I cannot vouch for 
the quality of many products that 
cost $200 and up, I can vouch for TK 
Solver's quality and support, which 
makes the $299 price tag seem more 
justifiable. Still, low-cost business 
software is beginning to appear in the 
microcomputer software market, and 
I think this is a trend that should be 
encouraged. 

Conclusion 
TK Solver is a quantum step in the 

direction of software that makes 
microcomputers useful to people 
witho~t introducing the inconve­
nience normally associated with using 
them. The most likely candidates for 
TK Solver are people in the sciences 
and in finance who work regularly 
with equation-oriented problems. 
Even people who are more comfor­
table with equation manipulat­
ing-engineers and mathematicians, 
for example-may want to use TK 
Solver to save them work and ensure 
accuracy. 

The virtue of TK Solver is that it 
connects the user directly to the prob­
lem-solving algorithm. Because users 
do not have to know how to program 
to get the solution to a problem, it is 
unlikely that they will discard the 
microcomputer because the software 
is too difficult to use .• 
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CAI Authoring System: Quotes from a Recent Review 


Assisted Instructional Development System 
"The AIDS package, which includes both hardware and software, is a versatile 

education system which makes creating CAI lessons cost-effective. It ... does away 
with the instructor's need for extensive programming experience." 

George Wolfe, James Madison University, Harrisonburg, VA 22807 
Quoted from BYTE "System Review" August, 1982. 

Zweig AIDS Is the IMPROVED-ENHANCED version of the Norfolk System. 
Zweig Associates, Division of Sklllcorp, Is the SOLE distributor of AIDS. 

REMEMBER THE REVIEW? THE IMPROVED AIDS INCLUDES: 

• "AIDS contain built-in word-pro­
cessing functions that allow tea­
chers to edit existing lessons easily ... " 

• New programming and E-PROM 
component enhance the speed of in­
quiry, reducing the waiting time be­
tween lesson segments.• "Changes in branching direction or 

performance criteria for the next lesson 
can also be made at any time." 

• "Student records-including name, 
ID number. special assignments. les­
sons completed. scores. and hours of 
usage ­ can be added. deleted. or 
changed without affecting the remain­
ing data in the file." 

• And now both low- and high­
resolution gr a phi cs options have been 
added. Almost unlimited graphics are 
possible in full color. 

ZWelg Associates, Inc. 
1711 McGaw Avenue 

Irvine CA 92714 
Call (800) 854-8688/CA Res. (714) 549-3246 

---------------1 
ZWelg Associates. Inc. I 

1711 McGaw Avenue 
!Nine CA 92714 I 

Call 1800) 854-8688 CA Res. f714J 549-3246 I 
ORDER AIDS T()[lj\Y! SAVE S50! 
List Price S395 BYTE price S345 I 

D SAVE SSOl Include this coupon withyour order. I 
D Have my Zweig Rep. call and demo. I 
D Apple II Plus D TRS-80 I 
Ship to: I 
Name I 
Street 

Ciiy State Zip 

I 
I
I 

Biii to: I 
Name I 
Street 

Ciiy State ' Zip 

I 
I
I 

General 
Software 
Malling Address: 
1454 S. 25th St. 
Terre Haute, IN 47803 
WE HONOR 
VISA and MASTERCHARGE 
TOLL FREE • Outside Indiana 

1-800-457-0517 
ORDER DESKS 
( 812) 234-9421 

Best Selection 
Best Service 

Write for our famous CATALOG. 
Contains many Items not In ad. 
Still only $1 .00 (refund with pur­
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
Item. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per Item. 
Prices subject to change without 
notice. All Items subject to 
avallablllty. 

Disk Manual 
with Only 

Manual 

ARTIFICIAL INTELLIGENCE 
Dental(PAS·3) . ............. . $849/40 
Medical (PAS-3) . . . . . . ... . $849/40 
ASHTON-TATE 
' dBASE ll . 
BALCONES 

. . . $525150 

The Boss Fin. Acc. System . . . $1750 
BYROM SOFTWARE 
'BSTAM . 
'BSTMS 

. . . $149 
$149 

I 

I 

COMPUTER CONTROL 
'Fabs(B-Tree) . 
Ultrasoft . 
CONDOR COMPUTER 

. ... $159135 
. .... .. . $159/35 

Condor II . .. ......... $515/55 
Condor II .... . ... . .... . . • ... . $795/55 
DIGITAL RESEARCH 
CP/M 
2.2 Intel MDS-800 . . $149/35 
Northstar (Horizon) . . . . . . $149/35 
Micropolis . $169/35 
TRS Model II • . . .. $159/45 
CB-80 . . $429/45 
PL 1 ·80 . . . . . . . . . . • . • . . . $429/50 
CBasic2 . . . . . . . . . . . . ... ... . $ 98/30 
EPIC COMPUTER 
'Supervyz .. . . . 
FAIRCOM 
•Micro B+ 
(Specify language) ... . . . 
FINANCIAL PLANNING 
·Mini Model ..... . 
FRIENDS 
ACCESS 80 I . .... . . 
ACCESS 80 II 
FRONTIER SOFTWARE 
Professional 

Time Accounting .. 
General Subroutine . 
Application Utilities 
!SA 

.$ 89/25 

$229/30 

. . $429/50 

. $249/50 
..... $429/50 

. $549/50 
. . . $269/50 

... $439/50 

Spellguard . . . . $229/30 
SP/Law .. . .. .. .. . .. .. . .. .. $109 
PASCAL LANGUAGE 
Pascall . . . ... .$349/40 

. .. .. $429/40 
.$316/25 

. ....... . $165/15 

Pascal MT+ V5.5 ..... 
Compiler 
SPP On!y . 

KEY BITS 
Word search . . . . . . . . . . $179/50 

. $ 84125 
$279 

String 80 . 

~tM8J~~Source) .. 

Final Word . .. .. 
LEXISOFT 
'Spellbinder . . . . . . . 
MICRO AP 

. ... .. .$255 

. . $349/55 

Selector IV . .... $249/40 
Selector V . . . . . . . . . . . . . $449/50 
SBas1c . . . . . . . . . . . . . . . . . . $269/40 
MICRO TAX 
·Level I . .. .. 
'Level II .... ... . .. . 

. . $249 
$995 

'Level Ill .. .. .. ...... ..... S749 
'Comboll+lll . . . .. . . . .... . $1495 
Microsoft 5 .3 . . . . . . . . . 49 
Run time module 
MICRO PRO~ 
Wordstar . . ....... .. $295/60 
Call for NEW LOW PRICES 
MICROSOFT 
Basic-80 . .. .. .. . .. .. .. . $298 
Basic Compiler . . .•. • .. • .... $329 
Fortran-BO .. .. .. .. .. .. .. . $349 
Cobol-BO . . .. .... . .. $629 
M-Sort .. .. .. .. .. . $124 
Macro-80 . .... . .... .. $144 
Edit·BO . . . . $ 84 
MuSimp/muMath . .$224 
Mulisp-80. . ... $174 
NORTHWEST ANALYTICAL 
'Statpak . 
OASIS 
"'The Word" . . . .... . . . 
ORGANIC SOFTWARE 

. $409/45 

.. $ 75 

'Textwriter Ill . . .. .. . $111/25 
• Datebook . . . $269/25 
'Milestone . . .... . $269/30 
PEACHTREE® SOFTWARE 
General Ledger . . . . . . . . .. . $399/60 
Accounts Receivable . . . ... $399/60 
Accounts Payable . . . . $399/60 
Payroll . . . . . . . . . $399/60 
Inventory . . . .. .. .. 399/60 
Mailing Address . . • . . $399/60 
lor P8 Version . . . .. , . . . add $119 
Series 6-Peachtree 
CPA . . . . . . . . . . $799/60 
Property Mgt . . . ... $799/60 
Passive Payroll . . . . . .... .. . $449/60 
Series 7 -Peachtree 
Sales Tracker . . .. $3049/60 
AR·Sales Analysis . . . . . $1299/60 
Inventory . . . . . ... . .... $799/40 
Order Entry . . . . . . . . . . $699/40 
REDDING GROUP 
'Lynx . . ........ . . $199/25 
SORCIM 
'Pascal/M ZSO. .. . . .. . . . . . $349/40 
Pascal/M 86/88 . . . . . .... . $449/40 
'Act65 ... $149/20 
'Acl 68 
'Act 69 
'Act 86/88 . .•... . .. $149/25 

'Trans86 ... $119/25 
'Supercalc .... ... . ... ....... $269 
SOUTHERN COMPUTERS 
Call for our unbeatably low prices. 
STRUCTURED SYSTEMS GROUP 
GL, AR, AP, PR, OE . . . $849/50 
Call for others 
SUPERSOFT 
'Diagnostic II. . .. .. . . $ 84/20 
'Forth . . . . . . . $149/30 
'SSS Fortran . $219/30 
'Fortran w/RATFOR . . • . . . $289/35 
'C Compiler .. $175/20 
·Tiny Pascal . . • . . $ 80/25 
·Disk Doctor .. . ..... . ........ $ 84/20 
'Term I . .$129/25 
Term II . . . . . . . . . . . . . . . . .. $169/25 
ZSOOO Xassembler. . . . . . . . . . $449/35 
Games & Others less 10% 
WHITESMITHS 
CCompiler 
Pascal (incl C) 
IBM PERSONAL COMPUTER 

.$700/40 

.$900/45 

Wordstar 3.2 . . $309/60 
Mailmerge . . ... . . .. .. .. . ... .. $109/25 
Supercalc . . . . . . . . . $269/NA 
Visicalc (256K) . . . . . . • . . . . $229/NA 
Optimizer . . . $200/NA 
Supersofl C · CP/M86 ... $500/NA 
Peachtree 

3 Pak GL, AP, AR . .... .. .... . $595 
Final Word . . . . . . . , . ... . $265 
Condor I, II, Ill . . ..CALL 
Statpak . . . . . . . . . . . $439 
BSTAM .. $149 
Move-It . . . . . . . . . . . . . . . . . . . . $129 
Easy Writer II . ............ . . . $315 
Easy Speller ......... .. .. ..... $ 1 55 
Easy Filer (dBase mgr.) . .. .. . ... $335 
Spellbinder . $355/49 
APPLE II DOS 
Word Handler II . .$155/49 
Broderbund Soflware 

General Ledger (w/ A/P) .$435 
Payroll . . . . . . .... .. .. .. .. . $325 

Prolessional Easywriter . $155 
Mfg. Inventory and Control Progr_am 

T1990, 300 Meg. storage required 
Distributed in Cobol object code 
Call lor lnlo . . . , . . $20000/NA 

Write lor catalog ($1 .00) and other lislings 

• Available for Apple with Softcard I 7 

Circle 434 on Inquiry card. BYTE October 1982 377 



I 

--- ------ ----- - -

Computer Exchange The IBM-PC Supply Center 
8,, CP/M BUSINESS & DEVELOPMENT 

SOFTWARE 
LIST OUR 

PRICE. PRICE 
ADVENTURE. Adventure's #I to #12 inclusive, 8" s 129 s 95 
ASHION-IATE, dBase 11,.s· . s 700 $495 

SOFTWARE ~·~~;c 
= :-:.-:=: BUSINESS COllSHARE TARGET. Tar1et Plannertalc s 50 s 39 
=~=~=~ FOX & GELLER. Quickcode tor dBise It s 299 $249LIST OUR 

PRICE PRICE
PERSONAL COMPUTER Quicillscreen for dBase ll s 149 s121 

ASHTON·TATE, dBm II NEW! C1ll on mil1bilit1 d01 11to1dBase II · s 99 s 75 
COMSHARE TARGET. Tar1et Planner Cale S 50 S l9 INFOCOll.Deadline, a·· s 60 $45 
DENYER SOFTWARE. Easy !Executive Accountin1 Sysleml S 725 $545 Zork I, a· s 50 s 39 
INFORMATION UNLllllTEO, bsywriter II la WPS! S J5D $259 Zork II, 8" s 50 s J9 

Easyspeller 188K Words! S 175 $129 INNOVATIVE. Spell1uard. 8" s 295 $220 
Easyliler la OBMSI S 400 $299 ISll, MatheMa1ic . s 100 s 75 

INNOVATIVE SOFTWARE. T.LM. Ill la DBMS! S 495 $369 lllCROCRAFT. 	Le1al Billin& &lime Kee pin& s 750 $395 
Prof. Billina & Time Keeping s 750 smit INSOFT. Data Design la DBMS! NEW! S 225 $169 

lllCROPRO. WordStar8 plus free WordStlf Tra1nina Manual s 495 $249INNOVATIVE. Spell Guard 	 S 295 $220 M11tMer1e'J1 	 s 150 s 19TSll . MatheMa1ic 	 s 9 O S 6 SptllStar' u 	 s 250 $149llTCRO LAB, The Tu Manaaer S 250 $119 Special! e11 T~r~e Above. Wo1dPac s 895 $459•llfCROPRO. WordStar• plus tree WordStar lrarnmg Manual S 495 $249 Wor.dStar Tra1nma Manual 	 s 25
M•~Mer1e' • 	 S t50 S 79 DalaStar' ·u 	 s 350 $199SpellStar ' • 	 S 250 $149 Su1>erSOrt 1 JA, 	 s 250 $150Special! Al Three Above. WordPac S 895 S4S9 '.~ CalcStu' .. 	 s J5D SlBDWordStar hainin1 Manual 	 S 25 Special! All Three Above. OalaPac s 695 $359lllCROSDFT. Multoptan (uses MSDOS) S 275 $199 

lllCROSDFT. Mulliplan (um MSDDSI s 275 $199PERFECT SOFTWARE, Perfect Wri er ... S 389 $239 OASIS. The Word Plus (a WPS! s 150 C1llPerteet Speller'" S 189 $119 lllCROSOFT. Fortran-BO. 8' 	 s 500 1325Perfect Filer 	 ' • . S 211'.1 Sl79 BASIC Compiler. a· sm $295SELECT INFO .. Select (a WPSI S 595 $375 
COBOL-80, 8" 	 s 750 $545SORClll . SuperCatc S 295 S219 

SuperWr iter, call on availabitfty S 395 $295 BASIC·BD. 8" 	 s J50 $275 
PEACHTREE, Ma1rc Wand, 8" s 500 mo 

~VY~ IBM·PCH JI D~l1JIDE for the Spell Gua1d. call on availablflty 	 Call Gl, A/R, A/P or Inventory, 9· s 750 $495VISICORP. VisiCalc•t 256K 	 S 2SD $189 
PERFECT SOFTWARE. Perfect Wr~er ' • s J89 $239'LIST DUR V1SIOe1 	 S 2SD $199 Perlecl Speller' ·.. s 189 SiiiPRICE PRICE Visilrend/Plot S 300 $131 


AST RESEARCH. Combo Plus. 64K with one oplion. NEW! $ 495 $379 
 Perfecl Speller' ·" s 289 $179 
Combo Plus, 256K with o"' option NEW! $1095 1729 

lllsifile 	 S 250 $119 
QUALITY. GBS with 3 1enerators. la DBMS) s 700 $525 
SELECT INFO .. Select (a WPS! s 595 $375

Desktop Plan 	 S 300 $239 
Options: lsync. Comm. Port., Para. Printer Port.•Clock/C.lender1-----------------------...t 
Add $80 ID! second option and $55 !or third.' SORClll . SuperCalc s 295 $219 
Parity Memory COid. 64K S 395 $279 Super Wnter. call on availabitlty s 395 $295 

256K '5$ 995 $659 
UTILITY 

Spell Guard. call on avail1bilily s 295 C1lt 
Note: All ol above cards are memory up1radeoble. · NAGY SYSTEM. Copy/PC, Backup' Copier and Utilities JS S 29• 


IYAD INC .. OSI. ZBDB lo1 CP/M·8D . S 660 $570 
 NDREll DATA. '-"· System·Backup, 8rt Copier 50 S J9 

DS2, above with seriol port. (Sept! $ 760 $6601----------------------~ 


CORVUS, Hard Disk System, See Corvus Section This Pa1e. rj,ff9 HEWLETT
CURTIS,PC Pedestol. r.w. ID! Display on PC S 80 s 65 HOME & EDUCATIONAL LISI OURJ Foot Callle !or IBM Mono Display S 50 s 39 ~/!.a PACKARD PNCE PRICEOAVONG, OSI-SOI Hard Disk, 5 Mei · $1995 C1ll 


64K RAM Card S 299 C1ll 
 HIP 85A Microcompute'r limited Special $2750 $1699' 
256K RAM Card S 799 C1ll 

LIST OUR 
H/ P 87A Microcomputer limited Speci~ $2495 $1599 

.. MICROSOFT. 64K RAM Cardw/ Parity, RAM Drive &Uht1ty S 350 $259 
PRICE PRICE 

H/P 125 Microcomputer limited Special $275D $1699 
128K RAM Card w/Parity, RAM Drive &Utility • S 525 $395 

ACORN, lost Colony 	 s JO s 24 
HIP 7225A Professional Plotter limited Specrat $2750 $1699 

256K RAM c.r·d w/Ponty, RAM Drive& Ulilrty $ 875 Si59i 
AUTOMATED SIMULATIONS, Temple ol Apshai s 40 s 29 

H/P 829DB Serial Printer limited Special . S 945 $599 
64K RAM Chips'-"· w/Parity, RAM Drive & Utdity S 175 $129 

AVALON Hill. Galuy 	 s 25 s 20 
HIP 7470A Graphics Plotter New! $1550 Sll25 

Computer Stocks and Bonds I 25 s 20 
Midway Campai&n s 21 s 17 

HIP 41 CCalcut1tor s 250 $185 
H/P 41CV Calculator willl 2.2K Memory s 325 sm 
H/P 41 Card Reader s 215 $175 

Voyaeer 	 s 25 s 20*QUA~~!:t.f,~~.7.l':Wp~ndable to 256K. 4 !unction board ·•s 595 $449 
Draw Poker 	 s 21 s 17• 256K. iour !unction board S 995 $689 H/P 41 Optical Wand 	 s 125 s 99CONTINENTAL. The Home Accountant Plus s 90 $112 


OAYIOSON, The Speed Reader s 75 S SS

Microtazer or lnterlaze1 	 C1ll Wide variety of software and accessories available. CallTG PRODUCTS. Joystick 	 s 65 s 49 

TANDON. Disk Driwes INFOCOM. Deadline ~ 50 s 39 
Zork I 'S 4D s 29TMlOD·I S1n1te Sided 160K 	 C1ll 
Zork II 	 s 40 s 29TMIOD·2 Double Sided J2DK C1ll 


VISTA COMPUTER, 576K Mallcard SIJ95 $1195 
 ON·LINE SYSTEMS, Froger 	 S JS s 26 (::commodoreSIRIUS. Conquest 	 S JO s 23IEOU. Baby Blue, 64K plus CP/Moperation s 600 $495 

PRINTERS, Daisy Wheel ***CORVUS SYSTEMS*QUllE. Sprint 9, 45 Cps. RO Limited SPECIAL! 12660 $1660 
Sprin t 5, 45 Cps. RO Limited SPECIAL\ 12995 $1795 * • 

LIST OUR 
PRICE PRICE 

6 Me1 Hard Disk $2995 $2495PRINTERS, Impact II Mei Hard Disk $4795 $3995 
2D lle1 Hard Disk $5795 $4795 

EPSON. See Epson section below $239~i~r:.cb~~ i'i'~:a ~:r I!~~ ~~~i~~anual &Cable 5' ~ l~~IDS . Prism 132. Colo1 w/Grap hics 11995 11549 1649
Prism 80, Color. w/ Gr aphics 11795 $1450 Apple lnteiface. Manua l & Cab le 5' $ 300 S2J9 

.. P ~ ger Ti_ger 445C. w/Graphics &_2K limited Special! s 895 $495 Olher Interfaces. Omni·Nel. Constellation. Mirror . All in Stock. 
M1cropnsm 480, near Jetter quality s 799 VIC 20 Home Computer $300 $229 

Ol<IOATA. Microline 82A. 120 Cps. 80 Cot. Para & Serial s 649 ~;~ :=:================================~ s 75 $59
MONITORS 8~~:~;/:ev~fct~~2o s 60D $479 

LIST OUR Super Expander VIO 121tA 3tlw1th lots of ed ras s 7D $56 
PRICE PRICE 31< Memory hpander C1rtrld1e:: s 40 s 29 

NEC. 12" Green s 249 $159 BK Memory E101ndtr Ciflnd&lt s 60 $48 
IU80 x/ Graltrax + (to be discont inued by Epson) s 645 1445 

EPSON PRINTERS & ACCESSORIES 
12" Color. Composit e s 450 SJ49 161< Memory Esp1nder C• ••dae $ 159 Sll5 

MX80 F/T w/Grallrax ... s 745 1525 VIC Modem. Telephone Interlace s 120 s 96 
Joystick S 10 S I

SANYO. 9" B&W 	 s 190 $149 
MXJOO FI T w/ Grafl rax + 	 s 995 $695 * 9" Gre en 	 I 200 Sll9 

Game Paddle Pair 	 s 20 s 1512" B&W 	 s 250 $199Cable. IBM-PC lo MXBO. BOFT or 100 I 60 s 45 
12" Green 	 s 260 1199 Software full line in stock. Call 
13" Color, Composite s 470 SJ49Applt.A t.i•.CP/ MJB M, V•s1C1\c. Wo1dSl11. 1nd Z801 rt 

rt 11slt r' iJ !r1dtm11ls o! Applt Compult1 . In t. W1m'1 IJ" Col or RGB 	 I 995 $795 
Commumu/io ns Co. 0,111'1 R,snrch. Inc. ln! tr · Monitor Stand 	 s 50 s J9n11to111t8 us 1ntssM1t~ 1 n tsCo r p . V1 s r C0 1 p. l n c . M1c10P10 DISKETTESZENITH. 12" Green 	 I 150 $1191n1,rn111oni1I C01 p . 1nd l •ID ll. .lnc 1esp tell • t l, . M•c10P10. 
M11IMt1 f t . Sp,llSt il <. Oa11S!i11. SuperSort i nd CikS111 AllDEK. 12" Green #JOO 	 s 200 $159 *Control Data Corporation 12 for 10 Special. Limited Time!11t Uildtmarh ol M1uoProl n!rrn11ion11Corp lns ott1nd 13" Color I, Composi te s 449 SJ59
0111 Ot!alj.n u t lr•dtmai hs o! lnso lt . Inc. RAM C•1d. 13" Color llA . RGB , Hr Res , IAP II, Ill &IBM-PCI s 999 $799 COC , 120 each, 5•,1 wit h ring, SS, SD(Apple, IBM. etc.) S 450 1195 
Mic ros of t. Mult1p l1n and MS''' u1dtma1ls 01 M•crosofl 

Corpor1ho n V1dt• and V1dto lt 1m ilt !11drm1rks ol 
 Ir Col01 Ill, RGB, Co mm ercial. (Ap II, llll s 569 $469 12 each. 51A. with ring. SS. SD{Apple. IBM. etc.) S 40 S 22 
V1d to . Inc V1s1Co rp. V1 ~1 0 to. V1s •lr t nd/Plo1. V1s1f 1l t ind OVM. Color II or Ill lo Apple II Interl ace s 199 St75 12 each, 5''· wrlh nng, SS. DOIH/P, IBM. etc.) S 51 S 28 
Oukl op Pl1n il rtlr1dt mi!hOIV1s1Corp. lnc: VIC20 •S il 

l11d r m11kolCommo dort 
 Note; Color II and Ill come with cable for IBM·PC. 12 each 8", SS. SO 	 S 51 S 28 

ID each. 5'' with ring. OS, OD llBMI S 50 S J9 - VERBATIM, 10 each 5'.l. with ring. SS. SD or SS. 00 S 50 S 28 
Porlland, OR, Cash & Carry Outlet. 11 507·0 SW Pacific Hwy .. Terrace MAXELL. I0 each 5''· SS, SO S 55 S J5OTHER CALLS Shoppine Center. Ticard. OR. over-lhe-counter sales only. On 99W be· DYSAN, to each 5"'- SS. so s 55 s 39 

v~· tween Rte. 217 and lnlerstale 5. Call 245-1020. 	 10 each 5. OS. OD S 65 S 49(503) 772-3803 ­
ORD ER ING INFORMATION AND TERMS: ~: ~::,~~;:.:;el~3o~o~:~i~:~:;~~o:o~!~~~ders. fortune IOOOChecks andGovernmentChecks 
PersonalChecks and Company Checks allow20 days to clea r.Add 3%!or VISA or MC. Add 3% tor shtppmg, ms ur ance and ha ndlingl mini mumS5!. UPS ground is standard.Add I0%more 
tor US Postal. APO orFPO. Include telephone no . No COO. Prices sub1ect to change and typographic errors. so callto verify . All goods are new,include lactorywar ranly . and are guaranteed 
to work. Due to our low p1 ices all sales are !ma t. Call betore returning goods for repair ar rep lacement. ORDER DESK HOURS:8 106 PST.M·f . 10 104 Sal.& Sun. I p.m here 1s 4 p.m.mNY. 

~:~~RN~~SK TOLL FREE 
(800) 547-1289 

QUR REFERENCES: We have been a computer dea ler smce 1978 an d m mail otdersmce 1980.Banks: F1rsllnterslate Bank. (5031776·5620andJellersonS! al e8ank .OREGON ORDERS: 772·3256 (503) 773-5333. We belong to the Cham ll? r of Commerce. {503) 772-6293. 01 call Dun & Bradslreel 11 you ar e a subsmber. Compuler Exchange is a dfv 1s1on at Q'Te chGroup , Inc. 



LIST OUR 
PRICE PRICE 

B&H Apple II+ 
64K (48K +ALS 16K) 5 1725 51195 
DISK II w/3.3 Cont. 5645 5520 
DISK II Only 5525 5450 

The B&H App4e ti• difler.s rrorn the 
Apple Apple II • only 1n lh1l 1l 1s m 
blad; hammertone COlof ilnd its 
Wilrunty 1s kinger. 

pPIC! computc!r 
SAVE Wu ranly: Faclory warranty is by 

Bell and Howell (nol by Apple) and 
1s one ye.1r p1rtsplus 90 d1y l1bor. 
W1tr1nty sefVlce available 11 Bell5530 and Howell service c.enlers Of 
return lo Computer hch1n1e.5 125 

575 
OR: 	SAVE OVER 9 350 on a pair of drives. 

Buy a pair of Micro-Sci A2 Drives. 
See opposite page. 

applcz® 11111+ 

supp1IJ center 


fi~~~-~~ 
• 41K B&H Apple II• 
• ALS l&K RAM C•rd 
• Disi II with J.J DOS & Controller 
•Sanyo 9" Green Monitor 

Sn• $832 total. Substitute a A2 Micro·Sci drivt 
for tho Disi II. 

Add another A2 drive ind save a total df SSH. 

~ FORTHEAPPLEll/11'.tllr...... DIRECTSU85TITUTESJ 
MfCRO-SCI for APPLE DRIVES " 

Micro-Sci A2 drives and/or controllers are direct p\ua 
compelible substitutes tor Apple dri\le~ and controllers. 

LIST DUR 
For Applt II PRICE PRICE 
Al. 5~·. 14JK Disk Drive 
Controller Card tor A2 Drive 
A40, S'o". 160K Disk Drive 
A70, 5~·. 286K Disk Drive 
Controller tor A40 or A70 
Frier. Disk Utility Software 

S 479 SJ69 
s 100 s 79 
s 449 SJ59 
s 599 $479 
S 100 I 79 
s 20 s 15 

For Apple Ill NEW! 
AJ. 5,., 143K Drive 

A73, 5•o, 286K Drive 
Al4J. 5'<. 572K Drive 

s 449 
s 649 
s 799 

OVERSTOCK SPECIAL 
FOR APPLE 11/11+ 

VIOEX, V1deoterm, 80 column S 3AS 
ALS 16K lddRAM Card S 149 
AlS ZCard. 180 CP/M Card S 269 
·ALS Sm•rt"m 80 Col. Card S J45 
ALS Syner1izer Pack S 749 

SJ59 
S529 
S669 

$249 
s 59 
Sl99 
1245 
$450 

't 

HARDWARE 

for Apple II/ I I+ 

LIST OUR 
PRICE PRICE 

MICRO-SC I. Disk Ottves. Plug/software compatible 
to Apple. See M1cro·Sc1 section. 

RAM CARDS: 
Microsoft. 16K RAM Card 

Jt ALS. 16K ADDRam 
Saturn Systems. 32K 

64K 
128K 

VC E<pand 40 or 80 
Axion. 320K RAM Dosk system 

80 COLUMN VIDEO CARDS: 
ALS. Smarterm 
Vidn. V1deoterm 
See more ALS and Videx below. 
V1sliti. Vmon 80 
M&R. Sup R term 


MISCELLANEOUS: 


S 195 
S 149 
S 249 
S 425 
S 599 
S 125 
SI 395 

S 345 
S 345 

S 249 
S J75 

1149 
S 59 
1169 
SJl9 
$459 
S 75 
S995 

$245 
$249 

$229 
SJ19 

ALS. Smar term 8 0 Col. Card Special S 345 $249 
1 Card IZ.BOJW/CPM Special S 269 Sl99 
16K ADDRam Special S 149 S 59 

,.,,.. Synerg1zer Pack Special S 749 S450 
Synerg1zer Pack includes above 3. + CP/M book. 
Note: ~bove 1s a hmtl ed time alter. 
Apple Computer . 


S1lentype II Prmter 

Graphocs Tablet 

Joyslock II 

Game Paddle 

Numeric Keypad
* Axion. 320K RAM Dosk System 

CCS, Serial Interlace 7710A 
Other CCS Cards in stock 

Dan Paymar. Lower Case Chips 
Hayes. M1cromodem II 

Smartmodem 
Jt Keyboud Company. 

Joystock 11 
Game Paddle 
Numeric Keypad 

M&R. 	Rf Modulator 
Sup R Ian 

>t Mocrosolt. 18D Sottcard 
16K RAM Card 

S 395 
S 795 
S 50 
S JO 
S 150 
S1395 
S 150 

Call 
S 50 
S 379 
S 279 

$ 5D 
S 30 
S 150 
S JD 
S 50 
S 399 
S 195 

Soltcard Premium PackS 775 
Mountain, 

CPS Multolunc too n Card S 239* Clock/Calendar S 280 
Novahon. Apple ca l Modem S 389 
Orane:e Micro. Grappler S 165 

lit- Pract ical Peripherals. w/cable & Conn.) 
MBS BK Seroal !Epson! S 159 
MBP 16K Para !Epson) S 159 

Jt- Mrcrabufler II 16K, (printer??) S 259 
M1c1obuller II 32K. (printer ??) S 299 

RH Electronics. Super Fan 11 S 75 
SSM . AIO Seual/Para Interlace S 195 
TG Products: Game Paddles S 40 

Joystock S 60 
Select·A·Por t S 60 

lf-	 Vidu. V1deoterm 80 col S 345 
Soll Video Switch S 35 
[nchancer II S 149 
Enchancer (Rev 6 or 7 +) S 129 
lunchon Strip S 79 
full V1dex Line. Call. up to 35Clrii olf 

$335 
S675 
S J9 
S 19 
SI 19 
S995 
SIJ9 

Call 
S 39 
$289 
$229 

S J9 
S 19 
Sll9 
S 25 
S J9 
S269 
Sl49 
$579 

S209 
S245 
$329 
$119 

1129 
Sl29 
$209 
$229 
S 59 
$159 
S 29 
S 45 
I 45 
$249 
S 25 
S 99 
S 99 
S 59 

SOFTWARE on disk for Apple 11111+ 

OUR BEST SELLERS - CALL ON OTHERS 
BUSINESS 

LIST 
PRICE 

Apple Computer. lnc . 
The Controller (Accountmg) 
Apple Writer II 
Apple Pascal 
Apple Fortran 
OOS Tool Kol 
DOS 3.J Upgrade Kot 
Apple Polo! 
OJ Portfolio Evaluator 
How to! 
Microcouuer 
Micro Telegram 
Time Manager 
Apple logo 

Applied Softlech.. VersaForm 
Arlsci. Magic Wrndow 
Ashion-tate. dBase 11 ICP/MJ 
Beae;le Bros.. Utility City 

DOSS Boss 
Borderbund. Gil Y1 1th AIP 

AIR !call on avail.I 
Payroll 

Conlinenlal . Gl. AR, AP or PR, ea . 
Is l Class Marl 
Properly Mngml. 

d8ase 11 l or Apple 11/11• CP/M 
fox & Geller. 

Qu1ckcode for d8ase II 

S 625 
S 150 
S 250 
S 200 
S 75 
S 75 
S 150 
S 50 
S 50 
S 250 
S 250 
S 150 
S 175 
S 389 
S JOO 
S 700 
S 30 
S 24 
S 495 
S 495 
S 395 
S 250 
S 75 
S 495 
S 700 

S 295 
Hayden. Pie W11ter {Specify brd.J S 170 
High Tech.. Store Mgr. S 250 

Job Control Sys. S 750 
Info Master S 189 

Howard Soft. 
Creative Financing $ 195 
Real Estate Analyzer II S 195 
1982 Tax Preparer S 150 

Info. Unlim .. Easywriter (PRO) S 175 
>t Innovative. Spellguard !CP/MJ S 295 

lnsol t. Accountant (CP/MJ 
for each GL. AIR. AIP or Payroll. 

Jf. Micro Craft. 
(CP/M) Professional 81llkeeper S 750 
Legal Bill ing & Timekeeping 

Micro Lab, Data Factory ver 5.0 
V1s1factory 
ln vo1ee Factory 
Tax Manager 

Micro Pro , (all CP/M) 
lf- WordStar• + Tr ammg Manual 

Ma1'MergeT.M. 
SpellStar t M . 

SPECIAL' All 3 above 
Da ta Star r"' 
CalcStar 1 

"' 

SuperSort T"' 
SPECIAL' All J above 
WordStart' Tra1ntnR Manual 

Muse. Super Te1t II 
Super Tell 40 / 80 
Form Letter 

On-line. Expedrler II• 
Screenwriter II 
General Manager 

S 750 
S 300 
S 75 
S 200 
$ 150 

$ 375 
S 125 
S 200 
s 7DD 
S 295 
S 195 
S 200 
$ 690 

s 150 
$ 175 
s 100 
s 136 
s IJO 
s 150 

ou. 
PRICE 

$499 
Sll9 

Sl99 

Sl59 
s 59 
s 59 
Sll9 
s 45 
s J9 
$199 
Sl99 
Sll9 
Sll9 
S289 
s 75 
$479 
s 22 
s 18 
SJ69 
SJ69 
S295 
$189 
s 59 
SJ69 
$479 

S259 
Sll5 
Sl89 
mo 
Sll9 

Sl45 
1145 
Sll5 
1129 
mo 
s 99 

ms 
SJ95 
1249 
s 56 
Sl29 
s 95 

Sl99 
s 69 
Sll9 
mo 
$169 
$119 
Sll9 
SJ45 
s 25 
SllJ 
Sl29 
s 75 
s 75 
s 95 
$115 

LIST 
PRICE 

Osborne/C.P. Soft.. !D isk and Book} 
Some Common Basic Programs. 
75 Business. Statistics and Math 
programs for the Apple II S JOO 
Practical Basic Programs. 
40 more very valuable programs 
beyond "Some Com. Basic Prog"S 100 

Peachtru. Gl. AR, AP, INV. or PR S 400 
Magic Wand (Specify board) 

Perfect. 	Perfect Writer 
Perfecl Speller 
Perfect Filer 

Sensible. Sensible Speller 
Silcon Valley, Word Handler 
Sof/Sys. Executive Secretary 

Executive Speller 
Sol ldus/Softech 

Stocklile 
Stockseller 

Software Publishing. 
PfS 11 

Graph 
Sorcim , SuperCalc, !CP/M) 
Southeastern. 

Data Caplure 4.0, spectly brd. 
Stoneware. DB Master 

DB Utohty I or II 
VisiCorp/Personal Software. 

V1s1calc 3.3 
Vis10ex Special! 
Vis1Fite 
Desklcp Plan II or Ill Special! 
Vosoplo l 
V1s1Schedule New! 
V1s1Trend & V1s1Plol Special! 
VmTerm 
1ork 

S 500 
S 389 
S 189 
S 289 
$ 125 
S 250 
S 250 
S 75 

s 600 
s 7DO 

s 125 
s 125 
s 295 

$ 90 
S 229 
S 99 

S 250 
$ 250 
S 250 
S 250 
S 200 
S 300 
$ 300 
$ 100 
S 40 

OUR 

PRICE 


s 49 

s 49 
Sl89 
mo 
S2J9 
Sll9 
$179 
s 95 
Sll9 
Sl89 
s 55 

mo 
$450 

s 95 
s 95 
S219 

s 69 
Sl79 
s 75 

Sl89 
SI 75 

Sl99 

Sl75 

Sl59 

S2J9 
S210 
s 79 
s JJ 

UTILITY & DEVELOPMENT 
Seagle, Uhllty Crty 

DOS Boss 
Central Point Software: 

Frier. DOS Utility* 	Copy II Plus (bit copier) 
Epson. Graphics Oump 
lnsoft. 

GraFORTH by Paul lutu·s 
ALO System II by Pau l Lutus 
TransfORTH II by Paul Lutus 
Electric Duel by Paul Lutus 

Microsoft. 
A.l.O.S. 
BASIC Compiler 
Cobol 80 
Fortran 80 
Olympic Decathlon 
TASC Compil er 

lit- Omega. Locksmith !bit copier) 
On -line. Expediler II 

USA 2.5 
Phoenix. Zoom Graf11 
Southwestern. ASCII Express 

JO 
24 

25 
40 
15 

75 
75 

125 
30 

s 125 
s J95 
s 750 
s 195 
s 30 
s 175 
s 100 
$ 100 
s 80 
$ 40 
s 80 

s 22 
s 18 

s 18 
s JS 
s 9 

s 59 
s 59 
s 99 
s 25 

s 75 
S299 
$559 
$149 
s 24 
Sl59 
s 75 
s 75 
s 60 
s 29 
s 59 

HOME & EDUCATION 
Autom . Sim .. Crush Crumb Champ S 30 
Broderbund, 

Apple Panic 30 
Arcade Machine (call lirst) 45 
Star Blazer 32 
Many others 

Budjeco. ~aster Blaster 29 
Ca\lalie r. Bug Attack 30 

Star Thief 30 
Continenlal, Home Accountant 75 

Home Money Minder S 35 
Edu -Ware Call 
Hayden. Sargon II (Chess) S 35 
lnfocom. Deadline S SO 

Zo rk I or II S 40 
lnsoft. Electric Duel by Lutus S 30 

GraFORTH by lutus S 75 
Li1htning, Mastertype S 40 
Microsoft. Olympic Decathlon S 30 

Typing Tutor $ 25 
Muse. Robol War S 40 

Castle Wallenstein S 30 
On· line. Pegasus ti S 30 

Ultima II S 55 
Threshold S 40 
Cranston Man or S 35 
Mystery House S 25 
Soltporn IX Rated) S 30 
Ulysses & Golden Fleece S 40 

Senti en I. Oo· TOPOS S 3J 
Sirius. Gorgon S 40 

Twerps S 30 
Sir-Tee. Wi1ardry S 50 
Sub Logic. Flight Simulator S 34 

Ponball S 30 
Strategic. Sout hern Command S 60 

OTHER BRANDS IN STOCK. CALL. 

ATARI ·~ 
800 Compuler 16K s 899 
800 Computer 48K $1099 
400 Computer 16K Special! s 299 
810 Disk Drive s 600 
850 Intertace s 220 
410 Recorrler s 100 
16K RAM s 100 
32K RAM s 2DO 
Call for other software and accesories. 

S2J 

s 21 
s J2 
s 24 
Call 

s 22 
s 2J 
s 2J 
s 56 
s 26 
Call 

s 29 
s J8 
s 29 
s 25 
s 59 
s 29 
s 24 
s 19 
s 29 
s 2J 
s 22 
s 27 
s 30 
s 26 
s 19 
s 22 
s 22 
s 25 
s 29 
s 22 
s J9 
s 28 
s 2J 
S JO 

sm 
sm 
S225 

Sl59 
s 79 
s 85 
$109 

NEC 8001 32K Computer s 995 $739° 
286K Total, Duol Dnve PC80JI s 995 S7J9 
32K addon and 1/0 Unit PC8012 S 049 S485 
Call !or other soltware and accesories. 

THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

Computer ·Exchant•;iiiio;; 

ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 	 Ad #939 
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Naming Your Software 

Considerations Under the Trademark Laws 

After months of work, you finally 
have completed your program. It's 
debugged. It runs. You are ready to 
hit the market with it. All it needs is a 
name. 

But what should you call it? The 
name should be distinctive and eye­
catching so that your software will 
stand out among the thousands of 
other programs advertised in 
magazines and catalogs or displayed 
on shelves and racks in computer 
stores. 

Naturally, you don't want the 
name to be too close to the names of 
other programs currently on the mar­
ket, and you want the name to be 
protected against infringement by 
others. The choice of the name for 
your program is more significant than 
you might first think. A name, or 
trademark as it is technically called, 
besides distinguishing your program 
from countless others, becomes your 
commercial signature, a symbol of 
your programming skill, and the 
focus of the goodwill that you estab­
lish. This goodwill can develop into a 

About the Author 
Stephen A. Becker, who has a master of 

science degree in electrical engineering, has 
been granted two patents for his work in elec­
tronic control systems while working as a 
research engineer. After obtaining a law degree 
in 1975. he entered the field of patent, trade­
mark, and copyright law. Mr. Becker is now an 
attorney specializing in protection of intellec­
tual property with particular emphasis on the 
field of computers. He is a partner in the patent 
law firm of Lowe, King. Price & Becker. 
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very valuable asset-one that can ex­
pand your market. The commercial 
value of a well-known trademark is 
clear when you consider current 
marketing emphasis on "brand name" 
products; people tend to be willing to 
pay substantially more for a brand 
name pair of jeans than for a plain 
pair. 

Trademarks ser:ve two different 
functions. First, they provide protec­
tion to the trademark owner against 
infringement by others. In other 
words, if you apply a trademark to 
your software, the trademark will 
prevent a competitor from profiting 
from the goodwill that you have 
developed in your business and in 
your product. Second, the trademark 
provides protection to consumers by 
guaranteeing that the particular soft­
ware being purchased is the same as 
that selected based upon adver­
tisements or reputation . The 
trademark will protect consumers 
against imitations of your software. 

Common Law and Federal Law 
Recognizing the commercial impor­

tance of trademarks, a common law 
of trademarks based upon principles 
of unfair competition has been 
developed. By common law, I mean 
law that has been developed by 
courts through litigation, rather than 
defined by statute. In addition, the 
federal government has voted in a 
federal trademark statute known as 
the Lanham Act of 1946. 

Several aspects are shared by com­

mon law and the provisions of the 
Lanham Act. (In many regards the 
Lanham Act was modeled after the 
common law.) A basic principle of 
trademark law is that no two prod­
ucts may have names that are so close 
as to cause a likelihood of confusion 
in the minds of consumers regarding 
the products themselves or their 
source or origin. This language recurs 
throughout the common law of trade­
marks and is the language used in the 
Lanham Act. 

But what constitutes likelihood of 
confusion? Factors generally con­
sidered are similarities of the names in 
sound and appearance, of the nature 
of the products, of the groups of con­
sumers to which the products are 
directed, and of the approach to mar­
keting. These factors tend to be 
cumulative. For example, the fic­
titious mark DYNASOFT, designat­
ing your word-processing software, 
might be considered confusingly 
similar to the mark DINSOFT on 
other word-processing software: the 
two products are the same in func­
tion, are directed toward the same 
consumers, and tend to be marketed 
similarly (i.e., they may appear on 
the same shelf or rack or in the same 
catalog). The marks DYNASOFT for 
software and DINSOFT for slippers, 
however, may not be considered con­
fusingly similar because the products, 
the consumers, and the method of 
marketing are obviously quite dif­
ferent. Thus purchasers would not 
likely perceive the two products as 
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being related or as originating from 
the same source. As another example, 
do you think that the mark VERI­
SOFT for word-processing software 
is confusingly similar to our hypo­
thetical DYNASOFT7 Probably not. 
Even though both marks have the 
term "SOFT" as a suffix, the suffix 
would be considered weak since it is 
suggestive of software in general and 
therefore not distinctive to word-pro­
cessing software. 

What happens if two products are 
being sold under marks that are iden­
tical to each other or at least too close 
to avoid "likelihood of confusion"? 
The general rule is that the first to use 
the mark has the superior trademark 
right; the later user infringes. How­
ever, if the two trademark users are 
geographically remote from each 
other and have no knowledge of one 
another, it is possible for the two 
trademarks to exist simultaneously. 
The rationale is that there would be 
no likelihood of confusion by the geo­
graphically remote consumers; 
besides, the concurrent use occurred 
in good faith . It would be unfair, 
therefore, to force the later user, who 
is innocent, to drop the mark. Under 
common law (when there is no fed­
eral registration), good faith and lack 
of knowledge are defenses for trade­
mark infringement. 

Advantages of Registration 
When the trademark is registered 

with the Patent and Trademark Of­
fice, however, the situation changes. 
Federal registration. is considered to 
place the entire country on notice that 
the registrant is the owner of the 
trademark from the moment the reg­
istration issues. For example, assume 
that a person in California innocently 
adopts a trademark identical to one 
federally registered by a user in 
Florida. The California user infringes 
even though he adopted the mark 
without knowledge and in good faith 
because good faith and lack of 
knowledge are not defenses for in­
fringement of a federally registered 
trademark . The example illustrates 
the primary advantage of obtaining a 
federal registration on your 
trademark: without federal registra­
tion by the Florida user, the Cal­
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ifornia trademark user is free to con­
tinue use so long as he avoids entering 
the same geographic area as the 
Florida user. With federal registra­
tion, however, the registrant has na­
tional trademark rights and can stop 
the Californian by simply doing busi­
ness or planning to do business in 
California. 

Under common law, 
good faith and lack of 

knowledge are 
defenses for trademark 

Infringement. 

Other advantages of obtaining 
federal registration of your mark are: 

•Federal registration lets you use the 
federal court system. An out-of-state 
party to litigation is often better off 
trying his or ,her case in a federal 
court rather than a state court. Also, 
there are some remedies available in 
federal courts that are not available in 
state courts. 
•Federal registration of a trademark 
serves as proof of ownership of the 
mark; it is not necessary to make an 
independent proof of ownership. 
•After five years, the registration 
becomes "incontestable" and is very 
difficult to defeat except possibly by a 
prior user. 
•The registration may be used to 
stop importation into the United 
States of software bearing an infring­
ing trademark. 

Certain types of marks are not reg­
istrable even if there is no likelihood 
of confusion with other marks. The 
mark will not be registrable if it is im­
moral, deceptive, or scandalous, if it 
falsely suggests a connection with any 
persons or institutions, or if it in­
cludes the name of another individual 
without his consent. Your mark may 
not include the American flag or the 
flag of any other country or 
municipality. You may not use your 
surname (family name) as the mark, 
nor may you use the name of a 

geographical area, although you may 
be able to register a surname or the 
name of a geographical area if the 
mark has become well known to your 
customers or those who buy similar 
products. You should also avoid 
marks that are merely descriptive of 
the product (e.g., MATH PRO­
GRAM) or are deceptively mis­
descriptive (NONSOFT), although, 
again, it is possible to register marks 
that have become well known 
through advertising, etc. Finally, you 
definitely should not attempt to 
register any marks that are generic 
(the common name of the product 
rather than the brand name) because 
registration will certainly be refused. 
In fact, it is important to make sure 
that no one uses' your mark in a 
generic sense even after registration 
occurs because once the trademark. 
becomes generic, you will lose the 
mark. Examples of marks that have 
become generic and therefore have 
lost their trademark status are 
cellophane, thermos, and aspirin. If 
you should refer to the TRS-80 com­
puter in an advertisement or article 
without acknowledging it as being a 
registered trademark of the Tandy 
Corporation, you will probably 
receive a letter from the Tandy Cor­
poration's attorneys. 

Registering 
Software must be used in interstate 

commerce to be eligible for federal 
registration. The interstate commerce 
requirement is satisfied if there is a 
sale or shipment of your software 
across a state line or to a foreign 
country. Thus, all you need do to 
qualify for trademark registration is 
to make an interstate or international 
sale or shipment of your software car­
rying the trademark sought to be 
registered. The sale or shipment may 
even be a token one made only for the 
purpose of satisfying the interstate 
commerce requirement, as long as 
you intend to continue using the 
mark in interstate commerce. 

Before you apply for the registra­
tion, I recommend that you obtain 
clearance of the mark by having an 
attorney conduct a trademark search 
at the Patent and Trademark Office 
to determine whether the trademark 
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is believed registrable or by employ­
ing a trademark search service. If you 
have an attorney do the work, you 
should make sure that he or she is ex­
perienced in trademark matters. Most 
patent attorneys are qualified to do 
trademark work. You can probably 
find one of the trademark search ser­
vices in the Yellow Pages under 
"Trademark Services." 

After you receive clearance, you 
must prepare and forward a trade­
mark application to the Patent and 
Trademark Office along with a $35 
registration fee and five identical 
specimens. showing how the trade­
mark is applied to the software. It is 
possible to prepare the trademark ap­
plication yourself. You should con­
tact the Patent and Trademark Office 
for information by writing to the 
Commissioner of Patents and Trade­
marks, Washington, DC 20231. I 
recommend, however, that you re­
tain an attorney to do the work for 
you, because you may have difficulty 
with technicalities in preparing the 
application as well as in following the 
application through to issue. 

After the Patent and Trademark 
Office receives the application, it is 
assigned to a trademark examiner 
who makes an independent search of 
the trademark files. If he finds a prior 
trademark application or registration 
that he considers to be confusingly 

similar to your trademark, he will 
issue a rejection. You then must argue 
that the mark shown in the registra­
tion or application is not confusingly 
similar to your mark. Assuming 
either that the trademark examiner 
does not reject your application or 
that you are able to argue around the 
rejection, the mark is published in a 
weekly booklet entitled the Official 
Gazette. The purpose of the publica­
tion is to enable persons who believe 
that they have superior rights in the 
mark, or who consider the mark to be 
nonregistrable because it is descrip­
tive or generic, to oppose your regis­
tration. If there is no opposition or 
you are able to overcome any opposi­
tion, the application issues as a regis­
tration, in effect for a term of twenty 
years. The twenty-year term is re­
newable any number of times as long 
as the mark is still in use . You must 
file a formal declaration between the 
fifth and sixth years following 
registration alleging continued use of 
the mark; otherwise, the registration 
will be automatically canceled. Once 
the declaration is filed, however, the 
registration is considered incon­
testable" and is immune to attack ex­
cept under special circumstances, 
such as fraud in obtaining the 
registration, abandonment of the 
mark, or the mark's becoming 
generic. 

Before your registration issues, you 
should apply the symbol™ to the up­
per right-hand corner of your mark, 
e.g ., DYNASOFT™. Although the 
symbol TM does not provide any sub­
stantive trademark rights, it does 
place the public on notice that you 
believe you have trademark rights 
under common law. Following regis­
tration, however, you should use the 
symbol ® to identify the trademark 
as being federally registered. 

Conclusion and Caveat 
In summary, there are substantial 

advantages to selecting a distinctive 
trademark for your software, pro­
moting the software under the trade­
mark, and obtaining a federal regis­
tration. The registration can be a very 
valuable asset to your business, and 
the cost of obtaining it is fairly low. 

Although I have provided you with 
some of the basics of trademark law 
to make you at least aware of the ex­
istence of the trademark laws and the 
importance of registration, I have 
omitted for simplicity many details, 
such as those concerned with litiga­
tion. If you are actually going to mar­
ket your software with a trademark 
and especially if you are considering 
an international market, I strongly 
recommend that you confer with an 
attorney who specializes in trade­
mark law before you proceed.• 

Micro MidWest 
10205 West 69th Terrace ~ IMicroFrame®I

Merriam, KS 66203 
Call: (913) 362·3462 
110 V 60 Hz CVT S-100 bus (IEEE-696) Microframes and disk enclosures. Constant Voltage Transformer (CVT) instantly regulates AC power ranging from 
as low as 50VAC to as high as 140VAC (dependinQ on the current load) to with ± 3%. TEI microframes gives you lots of good clean power. 90 day fac ­
tory warranty. With TEI you don't need an expensive voltage regulator; TEI Isolates your boards and drives from spikes, voltage variations, noise and 
even brownouts. 

12 slot microframes ± 8V @ 17A, ± 16V @ 2A 
22 slot microframes ± 8V @ 30A, ± 16V @ 4A 

8" disk drive enclosure with CVT holds two 8" Shugart 801R or 851 R drives. +24V @ 1.5A, + 5V @ 1.0A, - 5V @ 0.24A. Power cables included. 

The Combination is a S-100 bus and disk enclosure. Includes a 12 Slot plus 3 cutouts for 5'/• " floppy disk drives (or 5'/•" size hard disks). + 8V fl 17A. 
± 16V @ 2A, + 12V @ 1.2A, Power cable included. 

List Our Price 

MCS-112 12 Slot Table Top Microframe $755 $645 
MCS-122 22 Slot Table Top Microframe $910 785 
RM·12 12 Slot Rack Mount Microframe $800 795 
RM-22 22 Slot Rack Mount Microframe $965 850 
DFD·O 
RFD·O 

Table Top 8" Disk Enclosure 
Rack Mount 8" Disk Enclosure 

$565 
$725 

500 
625 

TF-12 Table Top Combination $745 650 
RF-12 Rack Mount Combination $855 750 

Inventory In Stock! Dealer inquiries invited: We are a TEI (Texas Electronic Instruments) Master Distributor. 

Terms: COD accepted. 2% discount on Prepaid orders. Kansas Residents add 4% sales tax. All prices sub ject to change. We normally use UPS. Blue 

Label or other fast shipment available. 
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Book Reviewws 


Personal 
Documentation 
for Professlonals: 
Means and 
Methods 
V. Stibic 
North-Holland 
Amsterdam, I 980 
214 pages, hardcover 
$29.95 

Reviewed by 
Dr. Michael Carter 
Research School of Social 
Sciences 
The Australian National 
University 
POB 4 
Canberra. ACT 2900 
Australia 

Virtually everyone en­
gaged in research, teaching, 
management and administra­
tion, or in professions such as 
medicine and law is subject to 
a flood of documents pouring 
into the office and onto the 
desk. These include external­
ly generated documents such 
as books, journal articles, 
research reports, and news­
paper cuttings. But they also 
include internally generated 

material such as personal 
working papers, drafts, cal­
culations, photocopies, 
memos, minutes, and so on. 
Because we tend to use only 
the information that we can 
most readily locate (and most 
of us are saddled with less 
than perfect memories), a 
system for organizing, cata­
loging, and storing docu­
ments to facilitate future 
retrieval can greatly enhance 
your productivity and effi­
ciency. This is the function of 
a personal-documentation 
system. 

This book is directed pri­
marily to professionals , 
whose foremost need is to 
docu.ment written materials 
of various kinds. But the 
principles of personal docu­
mentation can apply equally 
to the organization, storage, 
and retrieval of any collec­
tion of objects-musical 
recordings, stamps, genea­
logical records, inventories, 
financial records, and so on. 
Therefore, this book can 
profitably be read by anyone 
with a collection to be docu­
mented or with a personal 
computer looking for a prac­
tical use. 

Chapter 2, Document De­
scription, begins on familiar 
territory by discussing the 
conventions for uniquely 
identifying a document and 
the process of abstracting. 
The bulk of the chapter deals 
with one of the most impor­
tant choices that the designer 
of a personal-documentation 
system has to make-the 
method of subject descrip­
tion. The author presents the 
four most common methods: 

classification: as in the 
catalog of a library 
free indexing: the assignment 
to the record of one or more 
descriptive keywords 
controlled thesaurus: confin­
ing the allowable keywords 
to a carefully designed 
thesaurus appropriate to the 
subject area 
automatic indexing: allowing 
the computer to select key­
words from the title, 
abstract, and/or text 

He describes these methods, 
illustrates them with ex­
amples, and discusses their 
relative merits and limita­
tions. 

Chapter 3 is devoted to 
Technical Means. After some 
rather superfluous discussion 
of means of storage, includ­
ing photographs of filing 
cabinets and microfiche read­
ers, the author discusses sim­
ple, nonmechanized systems 
of personal documentation 
such as the familiar card in­
dex and optical coincidence 
cards. Next, he describes a 
hybrid system, computerized 
indexes. With this system, a 
computer is used to produce 
a printed index to the 
personal-documentation sys­
tem, which is then consulted 
to aid retrieval. Examples of 
this technique are KWIC 
(Key-Word-in-Context) in­
dexes and the PERMUTERM 
index of the Science Citation 
Index. 

Finally, the author dis­
cusses on-line storage and 
retrieval systems. Unfor­
tunately, the discussion in 
this section is too superficial, 
with the exception of the 
flowchart of an algorithm of 
sequential search. The reader 
has to be content with brief 
descriptions of Lockheed's 
Dialog and Phillips DIRECT 
systems. In a book devoted 

Micro MidWest - Systems Division 

10205 West 69th Terrace 


Merriam, KS 66203 

Call: (913) 362-3462 


Ann Arbor Terminals 
These terminals give you a full page of display (60 l ines by 80 co lumns), 15 " screen, Detachable keyboard, d isplay Zoom and scroll control (local and 
remote), 5 Graphic Renditions , 5 area qual i ficat ions, ANSI standard control sequences, (works with Wordstar and Dbase II). 48 programmable funct ion 
keys. Supplied with an RS-232 connection for computer and modem, and one for a local printer. This is a real win if you wa nt to view a whole page of pro­
gram, or te xt. Cheaper than VT-100 but more features! Sturdy construc tion, on-off switch on front (not the back) 

Ambassador D·case (Larger o ffice- type version) 
Ambassador E-case (Smaller por table vers ion, same terminal , d i ff eren t packaging) 

List 
$1495 
$1395 

Our Price 
$1399 
$1299 

Ambassador 300 option. Emul ates DEC VT-100, VT·52 and the Ambassador. ADD $ 230 $ 210 

P-4 Blue Phosphor Opt ion. (The normal version is green, The b lue phosphor lim i
display to 30 I ines, while reta inin g a 60 line " logical" screen) 

ts the 
ADD $ 130 $ 120 

Oroer before Sept. 30 to avoid $200.00 per unit price increase. 
Terms: COD accepted. 2% Discount on prepaid orders. Dealer Inquir ies invited . Prices subject to change. Norma l shipment by UPS. Blue label or 
other fast shipment available. Kansas Res idents add 4% Sales Tax. 
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Book Revlevvs-----------------------------------------------------------­
to personal documentation, I 
expected greater emphasis on 
the implementation of 
systems more appropriate to 
individual needs and 
resources. 

A valuable feature of this 
book is the four case studies 
presented in succeeding chap­
ters, which are based on ac­
tual personal-documentation 
systems. Case 1 involves an 
orthodox card-index system. 
Case 2 describes a computer­
ized system used by members 
of a work team active in com­
puter science. Retrieval is by 
means of a KWIC index on 
titles. 

A microcomputer is the 
star of Case 3. Indexing is 
manual, using two types of 
keywords -descriptors 
(taken from a small 
thesaurus) and free terms . 
These are compressed on in­
put with a hashing procedure 
and stored separately in an 
index file, which has pointers 

to the document file. In­
quiries consist of any number 
of keywords connected by 
Boolean operators (AND, 
OR, NOT) . A simple sequen­
tial search of the index file is 
employed. This gives reason­
able performance, because 
the number of keywords per 
record is small and only the 
index file needs to be 
searched. Searching speed is 
also enhanced by the key­
word hashing procedure. 

By contrast, Cas_e 4 relies 
on automatic indexing as the 
main retrieval tool. In addi­
tion, author and title indexes 
are prepared periodically to 
facilitate simple searches. 
This personal-documentation 
system is maintained on a 
timesharing system, with ac­
cess by means of a terminal 
located in the user's office 
and connected by telephone 
to the computer. The user in 
Case 4 is actually the Case 1 
user some years later, illus-

START YOUR OWN 

COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE 536. 
7th edition. November 1981 

Written by the founder of a successful systems house. this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company. It is abundant with useful. real-life samples: contracts. proposals, 
agreements and a complete business plan are included in full. and may be used 
immediately by the reader. Proven, field-tested solutions to the many problems 
fa cing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 528. 
by Leslie Nelson . 4th revised edit ion. December 1981 

Independen t consultants are becoming a vitally important factor in lhe micro­
computer field . filling the gap between the computer vendors and commercia l / 
industrial users. The rewards of the consultant can be high: freedom, more satis­
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those mterested to ex­
plore this lucralive fie ld. 

HOW TO SELL YOUR MICRO SOFTWARE $19.95 
by B .J. Koriles. Ph .D . May 1982 

The best practical guide for those with software to sel I. Detailed discussion of the 
eight best marketing strategies. How to sell through distributors. brokers. 
computer manufaclurers. Advert ising techniques. Pric ing strategies. Software 
secu rity . 

HOW TO START YOUR OWN WORD PROCESSING SERVICE 548. 

by Leslie Ne lson. 2nd edilion . Oclober 1982 


Turn a small investment into a steady. money making business that adds S10.000. 
$50.000 o r 5100.000 to your income. Detailed start-up, marketing and operations 
plans are i nCI uded. 

Send check. money order, VISA. Master Charge or American Express tt and exp. 
dale. Publisher pays 41h class shipping. Add S1.00 per book for UPS sh ipping 
fUSA) only) . NJ residents add 5% sales tax. For faster shipment on cr ed it card 
orders call (201) 783-6940. 

ESSEX PUBLISHING CO. Dept 2 

285 Bloomfield Avenue • Caldwell. N.J 07006 
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trating how personal-docu­
mentation systems can evolve 
to take advantage of chang­
ing technology. 

The case studies are very 
successful in demonstrating 
the practical application of 
the tools and techniques dis­
cussed previously and in 
highlighting the advantages 
and disadvantages of dif­
ferent approaches. 

The final chapter, Future 
Prospects, suffers the com­
mon fate of all such prog­
noses-it dates very rapidly 
and tends to superficiality. 
The book concludes with a 
selective but still comprehen­
sive bibliography organized 
into groups that correspond 
roughly with the chapters of 
the book. It also has a useful 
index. 

Stibic writes clearly. He 
successfully avoids the trap 
of being excessively en­
thusiastic or sophisticated. 
He recognizes that simple 
tools are often adequate and 
that a personal-documenta­
tion system is a means to an 
end-not an end in itself. His 
book is well structured and 
its utility is enhanced by the 

liberal use of diagrams, illus­
trations, and examples. 

Any reader who is inter­
ested in using a microcom­
puter for personal documen­
tation will find a wealth of in­
formation in this book. Few 
will wish to design their own 
personal-documentation sys­
tems and develop the neces­
sary software. But even when 
using one of the increasingly 
available database manage­
ment systems, a number of 
options have to be considered 
to obtain the maximum ad­
vantage of the system. These 
options include the scope of 
the system (what to include), 
how to describe the docu ­
ments, and techniques to 
facilitate future retrieval. In 
addition, anyone who has 
mastered the material in this 
book will be in a much better 
position to evaluate commer­
cial systems and to make an 
intelligent and satisfying pur­
chase. This is a book I 
thoroughly recommend to 
anyone interested in using a 
microcomputer for personal 
documentation, and that in­
cludes us all, doesn't it?• 

BYTE's Bits 


CBBS Aids Evaluation Data Interchange 

The National Bureau of 
Standards in cooperation 
with the Computer Perfor­
mance Evaluation Users 
Group has set up a computer­
ized bulletin-board system 
(CBBS) that's designed to 
promote the interchange of 
information among practi­
tioners of computer-perfor­
mance evaluations. The 
CBBS serves as a medium for 
exchanging messages con­
cerning problem areas, tools, 
techniques, and new develop­
ments in computer-perform­
ance evaluation. 

The system is accessible by 

most terminals equipped with 
a 300-bit-per-second modem. 
To log on, dial (301) 948-5717. 
When the system comes on­
line, press your return key 
several times. It's self­
instructional and requires 
neither an external user guide 
nor a pre-established ac­
count. For additional infor­
mation, call Ken Moore at 
the National Bureau of Stan­
dards Institute for Computer 
Sciences and Technology, 
(301) 921-3485.• 



Condor database 

obsoletes compilers! 


Condor relational database 
management system makes 
your personal Ibusiness 
computer far simpler to use 
and much more useful to own... 
for less money... 
than other software. 

Plain English, no computerese. 
Condor relational database manage­
ment is a complete development 
and operation system. It eliminates 
BASIC, PU1, COBOL, FORTRAN, or 
other compilers in almost every 
case. It allows you to deal directly 
with your information without 
complex code words. In plain 
English, it lets you manage your 
business instead of your data. 

Save 90%. Because no complex 
programming is needed, Condor 
saves up to 90% of the cost of 
program writing and testing! You 
also eliminate costly and time­
consuming programmer "talent 
searches." 

State-of-the-art relational format. 
Condor makes traditional 
programming approaches using 
compilers obsolete. Features such 
as SORT, DEFINE, ENTER, POST 
AND REORG permit rapid database 
creation, access, control, monitoring 
and manipulation. For instance (by 
using the JOIN command), you can 
combine the information contained 
in two large file cabinets-such as 
"Purchases" and "Labor Cost"­

into a single file-in one operation. 

To do the same task, ordinary soft­

ware usually requires substantial 

reprogramming. 


Easiest to learn and use. 

Independent evaluators rate Condor 

more "user-friendly" than any other 
personal I business 
computer database (illiii~~~iil 
system. After a 
brief study of the 
manual, you start 
building a data­
base within 75 
or 20 minutes. 
In fact, Condor has 
allowed many hundreds of first-time 
users to produce and process 
their own management reports. 

Only $295 for entry level. 
Condor's multi-level modular 
design provides full upward 
compatability, up to the most 
powerful software of its kind in the 
industry. The entry level Condor I 
features database file development 
and management; entry, update, 

~Qldgr

COMPUTER CDRPDRATIDN 

P.O. Box 8318, Ann Arbor, Ml 48107 

The Industry Standard ...Selected by Major Dealers, 

Distributors and Manufacturers. 


and posting; inquiry and report 
writing capabilities;·- _ . 
and complete ;;;_ - ­
operations aids. 
And as information 
needs grow, you 
can easily 
upgrade to """" 
Condor Ill for writing highly complex 
reports and fast-query indexing. 

Guaranteed to do more work, more 
easily for greater savings. 
Put Condor to the test. Experience 
its power and versatility 
firsthand ... how it puts you in 
direct touch with your data, while 
eliminating complex programming. 
You must agree that Condor 
saves you time, work and 
money...or return it within 30 days 
for a complete and prompt refund 
(at participating dealers only). 

Questions? See Condor at your local 
software dealer, write to P.O. Box 
8318, Ann Arbor, Ml 48107, or call 

(313) 769-3988. 
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You have acqmpu_terprogr~ thats your 


The new 
Bell & Howell 
VCR interface 

card 

lets you add videotape to 
your computer training or 
educational programs. The 

card makes the com-' 
puter truly 

interactive 
with the VCR 
to emphasize 

1oints, review, and 
.late through sight 

anasound. 

The VCR interface card 

• 


plugs right 
into your Bell 
&Howell or 
Apple II Plus"" micro­
computer. Switch between 
computer video or VCR 
video and between two 
audio inputs. Control all 
VCR control functions from 
the computer keyboard. 

Ask us about other Bell & 
Howell products, too. 

Apple is a registered trademark of Apple Computer . Inc. 
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This newVCRinterface makes watching ita 


Including 48K 
micro-computers and 

software packages for 
education and business. 

Send us the coupon or call 
1-800-323-4338 (in Area 
Code 312, call 673-3300). 
We1ll show you how to have 
pride and joy in your 
computing. (VCR interface 
for Sony SL0-323 or 
Panasonic NV-8200 only.) 

Circle 39 on Inquiry card .• 

~ BELL s HaWELL 
Interactive Communications Divisions 
ATTN: Marketing Services Dept. 
7100 N. McCormick Road, Chicago, IL 60645 

D Send information on the new VCR interface card. 

NAii.iE TITLE 

SCHOOL 

ADDRESS 

CITY ST A TE ZIP 

!~~~~~~~~~~~~~~~~~~~~~ 

AREA CODE PHONE 

~---------------------------~ "Bell & Howell" is,, tr"adem.uk of Bell & Howell Company. ©1982 Bell & Howell Company. All rights reserved. 
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Book Reviews 


VlslCalc: Home 
and Office 
Companion 
David M. Castlewitz, 
Lawrence J. Chisausky, 
Patricia Kronberg, and L. 
D. Chukman 
Osborne/McGraw-Hill 
Berkeley, CA, 1982 
183 pages, softcover 
s15.99 

Reviewed by 

Vern W. Cimmery 

POB 1074 

Eagar, AZ 85925 


According to the book 
cover, "Experienced VisiCalc 
users should find this book a 
handy reference and inspira­
tion ." The SO VisiCalc models 
contained in it are organized 
in seven sections: Loans and 
Investments, General Busi­
ness, Inventory Control, 
Advertising and Sales, Per­
sonnel and Departments, Per­
sonal Finance, and House­
hold Aids. Although the 
models were created with the 
Apple version of the VisiCalc 
program, the introduction 
states that they should be 
easily entered using other 
versions of the program on 
machines such as the IBM 
Personal Computer, the 
Radio Shack TRS-80, and the 
Commodore PET and CBM. 

The majority of the models 
in the book are related to in­
vestment and business man­
agement. Each model is 
presented in a similar format. 
A brief narrative describes 
the model itself. This includes 
information related to 
calculations performed in the 
model, possible applications, 
and suggestions for modifica­
tions. Following the narrative 
is the actual listing of the 
model showing how it was 
keyed in to generate the sam­
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pie printout. This listing is 
ordered by VisiCalc coor­
dinates, i.e ., grid location. A 
sample report from the model 
is included to illustrate how 
the model is organized. The 
report also shows the user 
what data and input are re­
quired and which computa­
tions are performed. The 
parameters used to generate 
the report, identifying the 
portion of the VisiCalc 
spreadsheet, are provided. 

Model listings were pro­
duced on an Epson MX-80 
dot-matrix printer using 
regular type (10 characters 
per inch). Sample printouts 
were generated using the con­
densed type (16.S characters 
per inch). Both listings and 
printouts are easily inter­
preted. 

Each section of the book 
contains models pertinent to 
a particular theme. In the 
Loans and Investments sec­
tion are models for analyzing 
bond and stock portfolios, 
organizing promissory notes, 
determining a maximum loan 
amount, calculating a rebate, 
and organizing rental proper­
ty records. 

The General Business sec­
tion includes 11 models. One 
of them generates financial 
schedules for cost of goods 
sold, selling expenses, and 
general and administrative 
expenses. Two other models 
build income statements and 
balance sheets. 

The Personal Finance sec­
tion includes the following 
models: Home Inventory and 
Personal Possessions Evalua­
tion, Net Worth Statement, 
Personal Finance and Budget 
Plan, Collector's Values, Per­
sonal Check Register, and 
Personal Insurance Require­
ments. Several of these 
models could easily be 
adapted to business applica­
tions. 

The narrative and models 
are presented in a clear and 

easy-to-follow format. Any­
one who has even a 
beginner's knowledge of Visi­
Calc should be able to under­
stand and use the models. 
Because most of the models 
are small, they do not take a 
significant amount of time to 
enter and memory require­
ments are usually not enough 
to cause concern. However, 
the Personal Finance and 
Budget Plan model will prob­
ably require a 16K-byte ex­
pansion card if VisiCalc 3.3 
for the Apple is used. Enter­
ing the sample provided for 
this model will deplete the 
18K bytes of available 
memory on a 48K-byte Apple 
II Plus DOS 3.3, with 
VisiCalc loaded. 

One deficiency in the 
model listings is that they do 
not indicate when the 
VisiCalc replicate command 
can be used. Initially, this 
may extend the amount of 
time required to enter a 
model. After entering several 
models, however, the user 
will undoubtedly be familiar 
enough with the model listing 
format to implement the 

replicate command when ap­
propriate. 

Another problem area is 
label size. Many of the model 
listings have label entries that 
are wider than the default 
nine-column field, i.e ., they 
extend into a tenth or 
eleventh column. The adja­
cent field or column where 
the label continues usually 
begins . with the correct entry 
even though the initial label 
field showed the label occu­
pying more than the default 
nine columns. This minor 
problem is easily corrected 
while entering the model. 

This is a good first book 
for people who are just start­
ing to use VisiCalc or who 
want to learn more about the 
use of various VisiCalc com­
mands for addressing their 
particular modeling prob­
)ems. Small and large 
businesses could frequently 
use many of these models as 
part of their business­
management package of 
analytical tools. VisiCalc 
owners, both new and ex­
perienced, can learn from this 
book and its models.• 

BYTE'S Bugs 

A reader of my article "Life 
After Death" pointed out an 
omission. (See the July 1981 
BYTE, page 320.) The 
headers in line 0 of each of 
the APL programs contain 
the arguments S and P. These 
variables are not defined in 
the text and their meanings 
are not easily inferred. 

P represents an initial pat­
tern of 0 and ls in a character 
string (e .g., '01011 '). S rep­
resents the number of genera­

1 
tions to be displayed and the 
width of the life line as a two­
element integer vector (e .g ., 
15 16). Thus, 15 16 MIL 
'01011' will run for 15 genera­
tions with a life line that is 16 
cells wide. It will display as a 

15 by 16 matrix. l regret any 
difficulty this may have 
caused. 
P. Macaluso 

9 Church Court 

White Plains, NY 10603 

Gremlin Stowed 
Away In Listing 

Gremlins were at work 
again, this time on the source­
code listing of Joseph L. 
Dubner's "6809 Machine­
Code Disassmbler" (February 
BYTE, page 340) . The instruc­
tion at location 03C3 hexa­
decimal is superfluous and 
should be eliminated. Our 
thanks to Ken Bartlett for 
pointing this out to us.• 



For serious business microcomputing,

onlyone operating system


exactlyfits. 

Whether you're in business and do available, type 'HELP' and the command 

microcomputing, or in computing function title-OASIS displays the 
and sell to business, you'll like OASIS.* syntax and options available. 
Not a hobby or scientific system warmed­ And it's all in your language-not 
over for business use, 

~~~~~~~~~~~~~~~~~~~~~~~~~computerese. (OASIS
OASIS is the only operating 
system designed from the 
ground up for business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the oper­
ating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16.* * (OASIS 
exact business fit #1: 
choice.) 

ANY SYSTEM IS ONLY 

AS GOOD AS THE 

BUSINESS 

PROGRAMS IT RUNS. 
HOBBY SCIENCE BUSINESS 

exact business fit #5: 
user-friendliness.) 

AND, AND, AND ..• 

Some of the best, most 
extensive documentation 
in the industry; a packed 
Application Software 
Directory; multi-level train­
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 

---------- liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil business microcomputing, 
The acid test for any business 

operating system is the application 
software available to run on it. There's 
plenty for OASIS -for nearly any job. 

And it's top quality, too, because our 
integrated tools are top quality-and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & :C-­
Languages. These tools are mandatory 
for high-quality business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac­
turers' hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 
others-and is upwardly compatible 
from 8-bit OASIS Single-User to Multi­
user, on up to OASIS-16. This kind of 
apr:ilication software r:iortabilityj§ 
exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used­
with no modification to application 

software: OASIS system software com· 
pensates for differences. (OASIS exact 
business fit #3: portability.) 

ACCURATE DATA & A SECURE 

SYSTEM REDUCE BUSINESS RISKS. 

Data integrity-a challenge for any 
multi-user system-is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's still another OASIS exclusive. 

For system security, there's OASIS 
Logon, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness, OASIS sets new 
standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applications-
and around the operating system. 

With our 'HELP' feature, if you are 
unsure of the functions and options 

there is one operating system that 
. exactly fits : OASIS. Call or write us 
today for details. 

• For Z80. 
•. 8086/8088. Available soon for 6800, 16000 and others. 

r·------------------------­

•STRICTLY BUSINESS• 
PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive. Suite 830 
Oakland. CA 94621-3051 
Telephone 415/562-8085 TWX 910-366-7139 

I'm serious about my business-
please send me : 
D OASIS-16 Manual. $75 
D OASIS Manual, $60 
D Free Application Software Directory 
and put me on your mailing list. 
(Add $3 for shipping: Cal1f ornia residents add sales tax J 

Name ____ _________ 


St. (No Box#)________ _ _ 


City State_ Zip_ _ _ 


D Check enclosed D UPS C.0.D. 

D VISA D Mastercharge 


Card No. Exp. date ____ 

Signature _ _____ ______ 
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. Hardware Review 

Wyse Technology's WY-100 Terminal 
Mark Haas 


Managing Editor 


The Wyse Technology WY-100 is a microprocessor­
based terminal with features not found on other terminals 
that cost several hundred dollars more. The unit has a 
12-inch (diagonal), nonglare, green-phosphor screen that 
swivels and tilts; a detached, 105-key keyboard with 
coiled cord; communications and printer ports; and 
several operating modes, all housed in a sturdy, cast­
aluminum case. In operation, the WY-100 emulates a 
Lear Siegler ADM-31. 

Upon powering up, the WY-100 performs several self­
tests. The terminal halts all further operation if a fault is 
detected, and an error message pinpointing the fault is 
displayed. The sequence of tests covers the microproces­
sor and all memory chips. In addition, a test is provided 
for the communications and printer ports, and a test for 
proper keyboard and display operation is also performed. 

Photo 1: The VVY-100 terminal from Wyse Technology . 

392 October 1982 © BYTE Publications Inc 

The Display Unit 
The normal display is formatted as 24 lines of 80 

characters, plus 2 lines for local and host messages and 
function-key labeling. Characters are formed by an 8 by 10 
dot matrix in a 10 by 11 cell. The terminal can display 128 
characters plus a variety of graphics characters especially 
suited for forms work. The quality of the character forma­
tion is very good (except for lowercase letters m and w), and 
the display itself is free of annoying distortions and flicker, 
providing a clear, stable image. Contrast could be improved 
with the use of a screen filter, such as the one provided on 
the IBM 3101, because ambient light tends to wash out the 
display. This necessitates turning up the brightness which, 
in turn, degrades the character quality slightly. Also, on the 
unit reviewed it was necessary to tinker with the internal 
control potentiometers on the video board to obtain the op­
timum display quality. 

The topmost line displays local and host messages; the 
next 24 lines comprise the data-display area, and the bottom 
line can be used to display function-key labels. Normal, 
reverse, underscore, dim, blink, and blank attributes may 
be assigned to any portion of the screen in any combination 
on a line-by-line basis by entering an escape sequence that 
includes an attribute code. For example, ESC A 1 t creates a 
reversed, half-intensity function-key labeling line. Actual 
labels can be entered with another escape sequence: ESC z 3 
Del Char will enter Del Char into the label field for the 
fourth function key (keys are numbered 0 to 7). Attributes 
and text can be entered into the local and host message fields 
in a similar manner. 

The main text area can be split either horizontally or ver­
tically into two screens. Escape sequences initiate these 
features, too, and are also used to designate which of the 
two screens is active. For example, ESC x 1 + will split the 
screen horizontally, with the lower screen starting at line 12 
(+ = 12) . 

The WY-100 is capable of implementing block-mode 
transmission . When in the block mode, the terminal is 
capable of performing local error checking of data entered 



••EVERYTHING FOR YOUR TRS-80'w • ATARl'w • APPLE'w • PET'w • CP/M'w • XEROX'w • IBM'w • OSBORNE' w • • 
• TRS-80 1s a trademark of the Radio Shack Di..,ision o( Tandy Corp • ATARI 1s a trademark of Atari Inc 0APPLE 1s a trademark of Apple Corp.· • PET is a trademark of Commodore 

• CPI M 1s a trademark of D1911al Research · "XEROX is a trademark of XerO)t Corp. • IBM is a trademark of IBM Corp. • OSBORNE is a lrademark of Osborne Corp. 

.. > - ·· . B~!!~ESS PAC 100 
~~~*Allordersproc bock guoron1 ee 100 Ready·TO•RUn~ - * JO-Doy rnoneY 

r Business Progrcuns 
(ON CASSEITE OR DISKEITE).... .Includes 128 Page Users Manual..... 

Inventory Control..... Payroll ..... Bookkeeping System..... Stock Calculations..... 

Checkbook Maintenance..... Accounts Receivable..... Accounts Payable.... . 


59 WACC Weighted average cost of capital

~<JSINESS 100 PROGRAM LIST 	 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
63 FINRAT Financial ratios for a firm DESCRIPTION 
64 NPV Net present value of project 
65 PRINDLAS Laspeyres price index 1 RULE7fl Interest Apportionment by Rule of the 78's 
66 PRINDPA Paasche price index ?. ANNUi Annuity computation progrnm 
67 SEASIND Constructs seasonal quantity indices for company3 DATE Time between dales 
68 TIMETR Time series analysis linear trend 4 DAYYEAR Day of year a particular date falls on 
69 TIMEMOV Time series analysis moving average trer.d 5 LEASEJNT Interest rate on lease 
70 FUPRINF Future price estimation with in nation 6 BREAKEVN Breakeven analysis 
71 MAILPAC Mailing list system 7 DEPRSL Straightline depreciation 
72 LETWRT Letter writing system·links with MAILPAC 8 DEPRSY Sum of the digits depreciation 
73 SORT3 Sorts list ol names9 DEPRDB Declining balance depreciation 
74 LABEL! Shipping label maker10 DEPRDDB Double declining balance depreciation 
75 LABEL2 Name label maker 11 TAXDEP Cash now 115 . depreciation tables 
76 BUSBUD DOME business bookkeeping system 12 CHECK2 Prints NEBS checks along with daily register 
77 TIMECLCK Computes weeks total hours from timeclock info.

13 CHECKBKl Checkbook maintenance program 
78 ACCTPAY In memory accounts payable system-storage permitted 14 MORTGAGE/A Mortgage amortization table 
79 INVOICE Generate invoice on screen and print on printer15 MULTMON Computes time needed for money to double. triple. etc. 
80 INVENT2 In memory inventory control system 16 SALVAGE Determines salvage value of an investment 
81 TELDIR Computerized telephone directory 17 RRVARIN Rate of return on investment with variable inflows 
A2 TIMUSAN Time use an~lysis18 RRCONST Rate of return on investment with constant innows 
83 ASSIGN Use of assignment algorithm for optimal job assign. 19 EFFECT Effective interest rate of a loan 
84 ACCTREC In memory accounts recejvable system·stcrage ok20 FVAL Future value of an investment (compound interest) 
85 TERMSPAY Compares 3 methods of repayment of loans21 PVAL Present value of a future amount 
86 PAYNET Computes gross pay required for given net 

22 LOANPAY Amount of payment on a loan 
87 SELLPR Computes selling price for given after tax amount

23 REGWITH Equal withdrawals from investment to leave 0 over 
88 ARBCOMP Arbitrage computations

24 SIMPDISK Simple discount analysis 
89 DEPRSF Sinking fund depreciation 

25 DATEVAL Equivalent £, nonequivalent doted values for oblig. 
90 UPSZONE Finds UPS zones from zip code 

26 ANNUDEF Present value of deferred annuities 
91 ENVELOPE Types envelope including return address 27 MARKUP %Markup analysis for items 
92 AUTOEXP Automobile expense analysis28 SINKFU.'iD Sinking fund amortization program 
93 INSFILE Insurance policy file 29 BONDVAL Value of a bond 
94 PAYROLL2 In memory payroll system 30 DEPLETE Depletion analysis 
95 DILANAL Dilution analysis 

31 BLACKSH Black Scholes options analysis 
96 LOANAFFD Loan amount a borrower can afford 32 STOCVALI Expected return on stock via discounts dividends 
97 RENTPRCH P\Jrchase price for rental property 33 WARVAL Value of a warrant 
98 SALELEAS Sale·leaseback analysis 

34 BONDVAL2 Value of a bond 
99 RRCONVBD Investor's rate of return on convertable bond

35 EPSEST Estimate of future earnings per share for company 
100 PORTVAL9 Stock market portfolio storage·valuation program

36 BETMLPH Computes alpha and beta variabl~s for stock 

37 SHARPE! Portfolio selection modeJ.i.e. what stocks to hold 

38 OPTWRflE Option writing computations ----------------------------------------------------­0 TRS-80 Cassette Version $99.95 
39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 0 TRS-80 (Mod-I or Ill), Pet, Apple 

41 BAYES Bayesian decisions or Atari Versions $99.95 

42 VALPRINF Value of perfect information 
 0 TRS-80 Mod-II, IBM, Osborne
43 VALADINF Value of additional information 

44 UTILITY Derives utility function and CP/M Versions $149.95 

45 SIMPLEX Linear programming solution by simplex method AOO SJ.CO FOR SHIPPING IN UPS AR EAS 

4b TRANS Transportation method for linear programming AOD S4.00 FOR C. 0 .D. OR NON-UPS AREAS 

47 EOQ Economic order quantity inventory model ADO SS.CO TO CA NAD A A ND MEXICO 

48 QUEUE! Single server queueing (waiting line) model AOO PROPER POST A GE OUTSIDE OF U.S .. C ANADA ANO MEXI CO 

49 CYP Cost·volume·profit analysis 

50 CONDPROF Condit ional prof rt tables 

51 OPTLOSS Opportunity loss tables 
 lf;j1~£.l,flI\ll~%LS~ 24 ~~~:R52 FQUOQ Fixed quantity economic order quantity model 

53 FQEOWSH As above but with shortages permitted 

'.>4 FQEOOPB As above but with quantity price breaks SON. PASCACK ROAD L\NE
(5--4 

55 QUEUECB Cost·beneflt waiting line analysis 

56 NCFANAL Net cash·fiow analysis for simple investment 
 SPRING VALLEY, NEW YORK 10977 ~{914) 425-1 S3S 
57 PROFIND Profitability index of a project 
58 CAPI Cap. Asse< Pr. Model analysis of project IASK FOR OUR 64-PAGE CATALOG! ALL PRICES' SPECIFICATION S SUBJECT TO CHANGE 

DEALER INQUIRIES INVITED 1J<L1nAY SUBJECT TO AVAILABILIT Y 
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Model 953A EPROM 
PROGRAMMER 

• Programs 2508. 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

• Complete· no personality modules to buy. 

• Intelligent · microprocessor based·: programs and verifies any or all bytes. 

• RS-232 serial interface· use with computer or terminal. 

• Verify erasure command -verifies that EPA OM is erased. 

• Extended diagnostics· error output distinguishes between a bad EPROM 
and one which needs erasing. 

• May be used for extremely reliable data or program storage. 

• All power on programming socket under processor control. LED warning 
light indicates when power is applied. 

• Complete with Textool zero insertion force socket. 

• High performance/ cost ratio. 

• Standard DB-25 I /0 connector. 

PRICE $289 

BAY TECHNICAL ASSOCIATES, inc. 

HWY. 603. P.O. BOX 387 
BAY ST. LOUIS. MISSISSIPPI 39520 

(601) 467-8231 

YOU'VE JUST FOUND 

THE MISSING LINK! 


Computer Shopper is your link to individuals who buy. sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 
Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices m the nation . 
Computer Shopper's unbiased articles make for some unique reading among 
magazines and there's a "help" column lo answer difficult problems you may 
have with interfacing. etc. 
For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10. MasterCard & VISA accepted. 

6month trial~& or 12months for only $10 
~ carnPUT2R Sf-IOPP2R 
??' P 0. Box F305• Titusville. FL 32780 

305-269.-3211 

At a Glance 

Name 

WY-100 


Manufacturer 

Wyse Technology 

2148 Bering Dr. 

San Jose, CA 9513 I 

1408) 946-3075 


Price 

S995 single unit; quantity discounts available 


Dimensions . 

Keyboard: 2:Ys rnches high. 20Y2 inches wide. and 7 ~10 inches 

deep 16.60 by 52.07 by 18.03 cm) 

Display: 12Y2 inches high. 15 inches wide. and 12Y2 inches deep 

13 I . 7 5 by 38. I by 3 I . 7 5 cm) 


Hardware 
Separate keyboard and display units. microprocessor-controlled. 
one-page I1920-character) display arranged as 24 lines of 80 
characters. six display attributes. function key label line. local and 
host message line. serial communications and printer ports. 

Options 
Second page display 

Warranty 
90-day full 

on the keyboard. This function requires the second page op­
tion and uses one 24 by 80 page as the data "form" and the 
second page to define the data-validation parameters, as 
follows: A (alphabetic only), B (numeric only), and D 
(numeric with special characters, that is, + . * /, etc .). 
Local editing features include line insert and delete, 
character insert and delete, and automatic word wrapping. 

The rear panel of the display unit contains the serial com­
munications port (computer to terminal) and a serial printer 
port. Both ports are programmed with DIP (dual-inline 
package) switches located under the Wyse label on the 
keyboard. Access to the switches is easy, and illustrations in 
the documentation make setting the data rates, number of 
data and stop bits, and parity clear. Both ports may be pro­
grammed from 50 to 9600 bits per second, 7 or Bdata bits, 1 
or 2 stop bits, and odd, mark, or space parity. The Print key 
allows data on the screen to be sent out the printer port. 

The Keyboard 
The keyboard is divided into four sections: the main sec­

tion (which is much like a typewriter keyboard), a cursor­
control section, a numeric keypad that contains a conve­
nient comma key, and a function-key section that includes 
eight programmable keys. Metal dividers separate the main 
keyboard, cursor section, and numeric keypad. 

The "feel" of the keyboard is good, though there is no tac­
tile feedback. Audible feedback is provided, however, and 
this may be turned on or off from the keyboard by Shift­
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PRICE: 2495.00 complete subsystem for Apple II or IBM-PC 

CAPACITY: 14.4 megabytes unformatted ... .11.3 megabytes formatted 

EXPANSION: Total expansion capability to 57.6 megabytes using the same controller 
and host interface. 

Expansion capability to 18.8 megabytes by adding a second disk drive 
and using the same cabinet and power supply. 

NETWORK: For Apple II only, Network capability is available at a cost of $200 per 
station 

GALLIUM SOFTWARE 

For Apple II, the ROM resident software interfaces to DOS 3.3, CPM and PASCAL operating 
systems. All operating systems remain unmodified so there is no need to make any program 
changes when using the Gallium. Any system can be booted directly from Gallium. 

For IBM-PC, a connect program is provided which brings the Gallium-10 on line and 
becomes accessible as Drives C and D. 

APPLE IBM 
UTILITIES UTILITIES 
Format ... .. . . ... . . . . . . . . .. Formats all Surfaces FDISK . . .. . .. . . . . .. . . Formats All Surfaces, Once 

Formatted Capacity isVolume lniter ...... . .. Initializes With An "EMPTY" 
File A Given Number of Volumes 11.5 Megabytes 

in Single, Double or Triple 
DSKLNK .. .. ... . . .. Connects Gallium to PC-DOSSize DOS 3.3 Volumes 

File Finder . . .. . . . . . . Finds All Volumes On Which CHKHRD . .. . . . . .. .. .. Similar to PC-DOS CHKDSK 
Any Given File Is Resident Utility, Reports Disk Usage 

File Runner .. . .. . . . . . Finds & Runs The Given File 
From the First Volume On 

Which It Is Resident 

Partition .. ... . ... Partitions The Disk For DOS 3.3, XITENSYSTEMS 
. CPM & PASCAL Allocating The 16815 Hawthorne Blvd. Required Number Of Sectors 

For Each Given Operating System Lawndale, Ca 90260 
(213) 370-3966Connect ..... . .... . .. Connects Gallium To DOS 

If Booted From Floppy Disk (800) 421-1947 
Circle 96 on Inquiry card. 



Enter (nothing is sent to the computer). The keys are laid 
out in a logical manner, and all important keys are where 
you expect them to be. It is best to use this keyboard at nor­
mal typing-table height, as there is no palm-rest area at the 
front. If anything, this promotes good typing style. 

When in the conversation mode (normally used with per­
sonal computers), all of the editing keys become available 
for integration into your favorite word processor or other 
program. Each key sends an escape code followed by 
another character code. For example, the Line Delete key 
sends ESC R. Many of the keys send different codes in the 
shifted and unshifted positions. Thus, the unshifted Page 
key could mean scroll one page forward while Shift-Page 
could mean scroll one page backward. If your word pro­
cessor won't allow direct use of these keys, it is not difficult 
under CP /M to capture them in the BIOS (basic input/ out­
put system) and convert them there to codes your software 
will understand. 

The eight function keys are capable of producing 16 code 
sequences. When the terminal is powered up, these are set to 
Ctrl-A @ to Ctrl-A 0. These may be changed, however, 
under program control, by sending the terminal a series of 
escape sequences. For example, ESC z A DIR B: CR DEL 

. will program the F2 key to send DIR B: followed by a car­
riage return. Each function key may be programmed with 
up to eight characters (16 with the second page option). In 

keeping with the ability to display function-key labels on the 
bottom display line, the WY-100 provides great flexibility 
when used with word processors such as Wordstar and 
other software. 

Documentation 
Only a preliminary manual was provided with the unit 

reviewed. It was easy to determine, however, that the 
documentation is complete, if a little disorganized. As with 
many technical manuals, it can be difficult to find the infor­
mation you want. Clear instructions are provided for initial 
installation, including placement of internal jumpers and 
keyboard switch settings. All functions are explained and 
many provide examples of usage. Several appendixes and 
tables help to provide the escape- and control-coding infor­
mation in a compact form. Overall, the documentation is 
sufficient and certainly no worse than that of other ter­
minals reviewed. 

Conclusions 
A state-of-the-art terminal, the Wyse Technology 

WY-100 provides a flexible means of communicating with 
your microcomputer. Modular construction and self-test 
and field-diagnostic features provide easy servicing. Good 
keyboard layout and a clear, easily readable display make 
this terminal well suited for long sessions at the computer.• 

UV EPROM ERASER 

* E11111 over 15 EPROMS • 15 minutes ereae time* El1m1nt IHe 7700 hours* lnt1n11ty: 12w1 'Item• et 1"* E111111ll UV EPROMS (2716. 2732, 2516, 2532, etc .) $49.95* 

*HOBBY MODEL 

INDUSTRIAL 
MODEL 

QUV·T8 / 2N 
$68.95 

WITH TIMER & 
SAFETY SWITCH 

QUV·T8 / 2T 
$97.50 

ABOVE 220VAC 
50HZ 

QUV·T8/2TE 
$109.50 

PRICE INCLUDES ALL

STAND ALONE RS-232 PERSONAL/TV MODULES 

INTELLIGENT PROGRAMMER $489.IJO 
PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758, 8748, 8749 

* STANO ALONE, CRT, OR COMPUTER CONTROL 	 nQGRP.MMf:I\* UPLOAO/OOWNLOAO IN MOTOROLA OR INTEL HEX FORMAT * Gil.NG ~'764 pf:RSONP.Ll'N 
: =ii~~PRJ~fg~o~lBi~E~:R::T~NJ~Rr~cfto~UCTS * ~lJLES 

Soon 10 be released
PHONE ORDERS (305) 776-5870 
TWX: 510·955·9496 • WE ACCEPT VISA, MC, CHECKS, C.0.D., MONEY ORDER 

LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD.• FT. LAUDERDALE. FL 33311 

ADD: $4.00 SHIPPING $2.00 C.0 .D. CHARGES 
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Reliable Business 

Software 


DATASM ITH software requires no previous computer 
experience, so it can be used effectively by your present 
office staff . The menu-driven systems feature extensive 
error detection and correction facilities , so they are 
" friendly" to the user. 

• 	 GENERAL LEDGER. Everything you need to keep 
the books. Features easy-to-use data entry and 
error correction, trial balance, fast post, and a vari · 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 

• 	 PAYROLL. A very flexible system that adapts to a 
wide variety of needs. Features Federal. state, and 
local tax calculations, El credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks, and W·2 forms. 

• 	 DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up· 
date, sort . select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept , this system can 
replace l iterally hundreds of programs. 

Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
t wo·disk systems in your choice of code for Microsoft 
BASIC-80® under CP/M ®, IBM ® Personal Computer 
BASIC, or Micropolis® BASIC. 

Box 8036. Shawnee Mission. KS 66208. (913) 381·9118 
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Call toll-free for great savings on Omni's 
complete line of 51/.i" premium disks. Each isGet Omni quality 
certified error-free at a minimum of twice 
the error threshold of your system. Each is 
rated for more than 12 million passes withoutfor as little as $1.99. • • disk-related errors or significant wear. 
And each is precision fabricated to exceed 
all ANSI specifications with such standardeven if all you features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an

WW"I"_......_"" 	 • ­'Ill­ unconditional, no hassle money-back guarantee. 

ARCHIVElOpack. 152 Boston Turnpike 
Shrewsbury, MA 01545 

(800) 343-0314; ln Mass: 
(617) 756-2960 

Call toll free 
(800) 343-0314 
In Mass: (617) 756-29fJJ CALL FOR PRICES 
Call iif you're not sure which disk is compatible with your ON 8" DISKS. 

system. Call for prices on 96 tpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. 
Be sure to Indicate system name and model # at right. D 

Check D Master Card 

#of Price Per Total D COD 
 0VISA10 Packs 	 5 1/4n Disks 10 Pack Price 


Single side/single density $19.90 $~-- Card # -------Esp.__________ 
Single side/double density $23.90 $___ 

Double side/double density $39.90 
 $ 

System and model # ______________ 
Flip/Floppy reversible $39.90 $ 

Double side/double density 

Protective plastic library case $ 2.99 
 $ Nam~-------------------
(in lieu of soft storage box) 

Addres_,_ _________________~ 
Shipping and handling $ 2.00 

Add .40 per additional 10 pack $ 


5% sales tax (Mass. only) 
 $ 
$Total Tel.____________________ 
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OUR PRICES ARE OUR SUCCESS 

MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES - FROM ONE OF THE LARGEST 


DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, OUME, TEAC, SHUGART, 

MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, NEC, 


TALLY, ALTOS, ATARI, DATAPRODUCTS, IBM AND MORE ... 

. . . AT LOW COST!! IMMEDIATE SHIPPING!! 


APPLE 100% Apple compatible; runs INTRODUCTORY $259 
DOS 3.3, PASCAL, CP/M etc. PRICE 

15% more storage by using enhancer diskette. SUGGESTED RETAIL PRICE 
300% faster track-to-track speed. $329.00 

APPLE II+ Complete System : APPLE II+ Computer, 
disk drive and controller 12" monitor 
green screen . . . . . . . . . . . . . . . . . . . . . . . . . . $1599 

APPLE II + compatible Winchester drives 
5 MB . .. $1795 10 MB .. . $1995 
Includes controller , cables, software for CP/M, 
DOS or PASCAL. 
8" drive, controller , power supply, cables, cabinet 
and software . . . . . . . . . . . . . . . . . . . . . . . . . . $1595 

APPLE Drive 5V." 70180 Track ..... . . . .... . . $389 
Enhancer Diskette 35 TD 40 Tracks . . . . . $389 

APPLE II plus 64K, Z80 card, 80 column card, 
controller hardware diagnostic, DOS 3.3, 
disk drive 163K, green monitor - runs DOS 3.3, 
CP/M and PASCAL . . . . . . . . . . . . . . . . . . . . $1950 

OTHER PRODUCTS FOR APPLE II 
Description Sale Price 
VERSAcard-multifunction board . . . . . . . . . . $169 
BSA Transducer .. ........ .. .. . ....... . .. .. $19 
Applications/Demo Disk . . ..... . .. . .. . .... . . $25 
Parallel Printer Card .. ... . . .. .... .. .. .... . .. $69 
PRT-1 with cable .. . .... . .... . ... .. .... . . ... $75 
PRT-1 with EPSON 80/100 screen graphics 
dump with cable -Graffitti card- . ........ .. .. $99 
PRT-1 with NEC8023 or C-10th 
PROWRITER screen Dump Graphics . .. ..... $99 
16K ram card .. ....... .. . . . . . .. . . .... . . . . . . $89 
32K ram card . . . . . . . . . . . . . . . . . . . . . . . . . . . . $175 
64K ram card including DOS 3.3 
disk emulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . $279 
128K ram card including DOS 3.3 
disk emulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . $369 
PASCAL disk emulator . . .. ..... ...... .. .. . . $39 
DOS 3.3 disk emu lator .. . . . . . . ..... . . ... . ... $39 
Visicalc Expand Program .. . . .. . ... . . . . .. .. . $59 
VERSAbox Spooler/buffer 16K 
Centronics Input/Output . . . . . . . . . . . . . . . . . . $199 
VERSAbox Spooler/buffer 16K 
Centronics and RS232C . . . . . . . . . . . . . . . . . . $239 

VERSAbox Real Time Clock/ 
Display option . . . . . . . . . . . . . . . . . . . . . . . . . . . $129 
16K Memory Modules for VERSAbox ..... ... $39 
Standard 6' Centronics Parallel Cable 
for EPSON, C-ITOH, NEC, ANADEX, 
and others . . . ... .. ... . .... . .. ..... . . . . . . . .. $22 
Standard 6' Paper Tiger or Prism 
Printer cable . Parallel Centronics 
Male DB25 .. .. . . .. . ... .... .......... . .... . . $26 
Miscellaneous cables for various printers. 
Please specify for Qume, Diable, Votrax 
NEC Spinwriter or other . . ... . ... ..... ... . .. $26 
80 Column card . . . . . . . . . . . . . . . . . . . . . . . . . . $169 
Z80 card (no CP/M software included) . . . . $149 
Controller for Apple II including 
hardware diagnostics .. . .... ... . ... ..... ... . $95 

PC with 256K memory, disk drive 

IBM controller, 2 drives and a green 
12" monitor .. .. .... ..... . . .... . $2799 

Floppy drive controller . . . . . . . . . . . . . . . . . . . $189 
Controller with one serial interface . . . . . . . . $249 
Board with one parallel and two serial interface 

(no contro ller) . . . . . . . . . . . . . . . . . . . . . . . . . $249 
Big Blue Card (multifunction card) . . . . . . . . $489 
Single side single density drive 5 1!." . . . . . . . $195 
Double side double density drive 5'14' . . . . . $249 
Tandon TM 100-1 5V•" SS SD drive 

250 KB capacity . . . . . . . . . . . . . . . . . . . . . . . . $208 
Tandon TM 100-2 5'14" OS DD drive 

500 KB capacity . . . . . . . . . . . . . . . . . . . . . . . . $269 
Tandon TM 100-4 5%' ' 96 TPI drive 

IMB capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . $379 
MEMORY: 

64K - $189 128K - $289 
256K - $499 512K - $799 

APPLE COMPATIBLE COMPUTERS 

BASIS & FRANKLIN AVAILABLE
* * 
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CABINETS/POWER SUPPLY 
Dual 8" disk drive cabinet with power supply 
Cabinet/power supply for single 8" drive . . 
Dual 511•" disk drive cabinet with power supply 
Single 5114' disk drive cabinet with 

$249 
$179 

$99 

power supply . . .. .. . .. ........ . ... ....... $69 
2 single side double density 8" disk drives, 

cabinet/power supply . . . . . . . . . . . . . . . . . . . $895 

MONITORS & PRINTERS 
NEC 12" green . .. .... .. . .... . .. ......... . $169 
BMC 12" green . .. .. . . .... ....... . .... . . .... $95 
BMC 12" green (high res .) .. . .. . .... .. .... $149 
BMC 13" color monitor . . . . . . . . . . . . . . . . . . . $289 
C. ITOH Prowriter parallel . . . . . . . . . . . . . . . . $499 
C. ITOH Prowriter serial . . . . . . . . . . . . . . . . . . $599 
C. ITOH Prowriter 15" carriage . . . Parallel . $699 

Serial . . $799 
F10 Daiseywheel letter quality .......... . $1495 
OKI DATA 
82A . ...... .·. . . . $459 83A . . . . . . . . . . . . $730 
84AP . . . . . . . . . . . $999 84AS . . . . . . . . . . $1099 

EPSON MX-80 . . . . . . . . . . $469 
MX-80 FT ....... $539 MX-100 ......... $699 

BROTHER HR1 . . . . . . . . . . . . . . . . . . . . . . . . . . $799 
SMITH CORONA TP1 . . . . . . . . . . . . . . . . . . . . $599 

ATTACHE: 
The 18-pound portable, compact turn key computer 
system, by OTRONA conta ins: Z80A processor, 
OMA processor, 2 double size double density 
drives, high resolution graphics, built-in 
diagnostics, CP/M, Wordstar plus, Basic 80, 
Valet, and other items included. DC operator and 
battery backup. Multifunction expansion 
(optional) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3999 

800 ATARI computer and disk

ATARI 40~r~;A~·I ·~~~~~~~~ ·~~~ .di::
099 

drive . . . . . . . . . . . . . . . . . . $799 
Double side double density drive . . . . . . . . . . $649 
Add on drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $399 

VIC 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $299 

NEC computer PC8000 . . . . ........ . ...... .. call 

Xerox computer 820 .. . . ....... .. . . .. . .. . . . . call 


DISK DRIVES 


TANDON: 

TM 100-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $208 

TM 100-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $269 

TM 100-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $379 

TM 848-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $399 

TM 848-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $499 

TM 602 - 5 MB . . . . . . . . . . . . . . . . . . . . . . . . . . . $899 

TM 603 - 10 MB . . . . . . . . . . . . . . . . . . . . . . . . . $1049 


SHUGART: 

SA 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $215 


450 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $281 
800/801 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $379 

850 .. . . . .. .. ... . ... ... . .. .... . .. .... .. $535 

SIEMENS: 
FOO 	 100-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $199 

200-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $259 
100-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $349 
200-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $449 

QUME: 
DT-5 . . .. ..... ....... .......... . . .. .. . . .. $279 
DT-8 ........ . ................ . ... . . . . .... . 474 

TEAC: 
FD50A $199 

FD50B $299 

FD50E $299 

FD50F $399 

Soon Opening Retail Stores Throughout U.S.A. 
FRANCISE INQUIRIES WELCOME 

PRICES SUBJECT TO CHANGE WIT HOUT NOTICE 

24-HOUR ORDERING SERVICE 
TOLL-FREE TELEPHONE NUMBERS 


Outside California: 800-854-8428 

Inside California: (714) 730-7207 or (408) 973-1444 


Telex: 18-3511 Answer Back CSMA 


Circle 315 on Inquiry card. 

ALL FLOPPIES 

REPAIRED QLJICKL Y 


AT LOW COST 


CDMPUSHRCK 
Computers - Video Games 

2630-H Walnut Avenue 
Tustin, CA 92680 
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Softwware Revieww 


Edu-Ware's Statistics 3.0 

Brownlee Elliott 

2694 Brady Dr. 


Bloomfield Hills, MI 48013 


It's almost routine now to hear that a company has up­
graded a popular software package. All too often, how­
ever, the package has been upgraded more in price than 
in performance. But there are exceptions, and Edu-Ware's 
Statistics 3.0 is one. Edu-Ware has changed what was a 
mediocre package with a serious bug into a sophisticated, 
reliable, and useful tool. 
· To describe the improvements in Statistics 3.0, I will 
have to use some statistical terms. However, I have in-

At a Glance 

Name Computer 
Statistics 3 .0 Apple II with 48K bytes and 

Apple soft 
Type 
Statistical package Documentation 

6-page leaflet 
Manufacturer 
Edu-Ware Services Inc. Audience 
22222 Sherman Way Primary: social science 
Canoga Park, CA 91303 researchers using small data 
(213) 346-6783 sets and a limited number of 

statistical procedures 
Price Secondary: teachers and 
529 .95 others needing a simple 

statistical package for com­
Format puting means. standard 
5 Y4-inch disk for both Apple deviations. etc 
DOS 3.2 and 3.3 

Language 
Appleso~ BASIC 

eluded a glossary for those who may be unfamiliar with 
these terms (see text box). I will supplement the glossary 
with occasional definitions and explanations as we go. 

While Statistics 3.0 can't rival SPSS or SAS, those 
gargantuan statistical packages for mainframe com­
puters, this package for the Apple II is well worth its price 
of $29.95. Statistics 3.0 has six statistical procedures, a 
data-editing procedure, and a disk-storage procedure. 
The whole package fits easily within the memory of a 
48K-byte Apple II with Applesoft BASIC. Despite limited 
documentation, Statistics 3.0 is user-friendly. And best of 
all, the whole package does what it 's supposed to 
do-calculate statistics accurately. 

People who have not had a college course in statistics 
will have some trouble understanding such terms as 
measures of central tendencies, population (which has a 
special meaning in statistics), and sample (which also has 
a special meaning). 

But people untrained in statistics will probably want to 
use only one of the programs: the "Mean, Variance, and 
Standard Deviation" program. Even for this one program 
alone, the package is worth its price. 

The Programs 
A mean, in case you haven't taken a college statistics 

course yet, is an average-the typical score or whatever it 

\ 

About the Author 
Brownlee Elliott holds a doctorate in education from Wayne State 

University. While earning his degree, he also completed a minor in 
statistics. 
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EverY.body) making money

seli"! microcomputers.


Somebodysgoing to make money

servicing them. · · 
New NRI Home Study Course Shows 

You How to Make Money Servicing, 


Repairing, and Programming 

Personal and Small 

Business Computers 


Seems like every time you turn around, 

somebody comes along with a new computer for 

home or business use. And what's made it all 

possible is the amazing microprocessor, the tiny 

little chip that's a computer in itself. 


Using this new technology, the industry is 

offering compact, affordable computers that handle 


· things like payrolls, billing, inventory, and other jobs 
for businesses of every size ... perform household 
functions including budgeting, environmental sys­
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 

Growing Demand 

for Computer Technicians 


This is only one of the growth factors influenc­
ing the increasing opportunities for qualified com­ on by so many 
puter technicians. The U.S. Department of Labor people. And it's yours 
projects over a 100% increase in job openings for the to keep for personal or busi­
decade through 1985. Most of them new jobs created ness use. 
by the expanding world of the computer. You get plenty of practical ence in the operation and application of computers 

experience. Using the NRI Discovery Lab~ that also to business and personal jobs. You're trained toLearn at Home in Your Spare Time 
comes as part of your course, you build and study become the fully rounded, new breed of technicianNRI can train you for this exciting, rewarding 
circuits ranging from the simplest to the most who can interface with the operational, program­field. Train you at home to service not onlymicro­
advanced. You analyze and troubleshoot using the ming and service facets of today's computers. You'recomputers, but word processors and data terminals, 
professional 4-function LCD digital multimeter you ready to take your place in the new electronic age.too. Train you at your convenience, with clearly 
keep to use later in your work. Then you use the labwritten "bite-size" lessons that you do evenings or Other Opportunities
and meter to actually access the interior of yourweekends, without going to classes or quitting yo ur NRI has been giving ambitious people newcomputer... build special circuits and write pro­present job. electronic skills since 1914. 1bday's offerings also 
grams to control them. You "see" your computerYour training is built around the latest model include 1VIAudio/Video Systems servicing withat work and demonstrate its power.of the \\Orld's most popular computer. It's the amaz­ training on our exclusive Heath/ Zenith computer­


ing TRS-80TM Model Ill, with capabilities and fea­ Computer Assisted Instruction programmable 25" diagonal color TV... Industrial 

tures to perform a host of personal and business Your TRS-80 even helps train you. You receive Electronics, Design Tuchnology... and other state-of­

functions. No other small computer has so much 4 special lesson tapes in BASIC computer language. the-art courses. 

software available for it, no other is used and relied Using them in your microcomputer, you "talk" to it 
 Free Catalog... Mail Card 

as youprogress. Errors are explained, graphics and No Salesman Will Callanimation drive home keypoints. Within a matter of(TRS-80 is a trademark Send the postage-paid card for our JOO-pageminutes, you'll be able to write simple programsof the Radio Shack catalog showing all courses with equipment anddivision of Tandy Corp.) yourself. 
complete lesson plans. There's no obligation other

Become the Complete than to yourself. See how NRJ can help you grow
Computer Person with the most exciting and important new field of 

In addition to training in the 80's. Ifcard has been removed, please write to us. 
BASIC and advanced machine lan­
guage, you gain hands-on experi­

~~r~:~~~l1~ontinuing

"~• Education Center 
J J 3939 Wisconsin Ave.

e:J.• ~ Washington, DC 200161.n. 
We'll give you tomorrow. 
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I 

Statistical Glossary 

Reduced to its simplest terms, statistics tries to do two 

things: (1) summarize (or describe) a series of measurements; 
(2) give the probability that a series of measurements turned 
out the way they did simply by chance. In one way or an­
other, most statistical terms can be defined in one of these 
ways. 

The meah is the average of a group of measurements-the 
most typical. The mean is one of a number of measures of 
central tendency, all of which try to show what a typical case 
is like. 

The variance and standard deviation indicate whether 
cases are grouped close to the mean or spread far apart. If the 
variance and standard deviation are small, the cases are 
grouped close together; if the two are large, the cases are 
spread far apart. 

Grouped data· is in this form: 5 cases were 42: B cases were 
43; 17 cases were 44; etc. It is an economical way of dealing 
with raw . data involving a large number of cases and a 
relatively small range of possible scores or measurements. 

Ungrouped data is simply a list of all the actual scores or 
measurements presented case by case. 

Paired measurements 'present two o~ more scores for each 
case. For example, a_n educational researcher might have a 
reading score and an· intelligence score for each student. 

A contingency table presents a series of numbers in rows 
and columns; the numbers are ·frequency counts of some 
type. For example, a contingency table might show the 
number of students who answered a test question true and 

is you're measuring. The variance and standard deviation 
are rough measures of whether the scores are clustered 
close together or spread far apart. 

Users without statistical training will have two prob­
lems with the "Mean, Variance, and Standard Deviation" 
program; they must know whether they want population 
or sample statistics and grouped or ungrouped data . 

Unless you know for sure that you want sample 
statistics, you should ask for population statistics. The 
two methods produce slightly different variances and 
standard deviations, but sample statistics have a precise 
technical use that needn't concern most users. 

You have grouped data if it is in this form: "three peo­
ple got a score of 39; five people got a score of 40; eight 
people got a score of 41 ; etc." You have ungrouped data 
if all you have is a list of numbers. If three people got a 
score of 39, that number will appear three separate times 
in your list. 

The other five statistical procedures in the Statistics 3.0 
package require specialized knowledge. They are Pearson 
Product Moment Correlation, normal distribution , Chi 
Square distribution, Chi Square test, and t-test. (All these 
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the number who answered false; also, the numbers might be 
broken down by sex. The results of BYTEs BOMB suroey 
could be presented in a contingency table (the rows could be 
the ratings, the columns could be the articles) . 

A population is the total group being described in a 
statistic,al analysis. A sample is a part of that group; usually, 
a sample is chosen in some manner that makes it likely that 
the sample is similar to the total population. 

The normal distribution is the mathematical distribution 
that many measurements are likely to take in nature. Most 
statistical probabilities are based on the normal distribution . 

SPSS and SAS are statistical packages for mainframe com­
puters; they contain dozens of programs and their documen­
tation runs to several hundred pages. 

A correlation coefficient shows the extent to which two 
sets of measures are "in step"; that is, as one measure gets 
higher, the other more or less consistently gets either higher 
or lower. 

The Pearson Product Moment Correlation is a specific 
procedure for calculating a correlation coefficient. (The coef­
ficient is not in itself a probabilityfigure; that would require 
further calculations.) 

Chi Square, t-test, F-ratio, and Analysis of Variance are all 
ways of measuring the probability that a set of measurements 
came out the way it did just by chance. Which of these four 
ways is best iri a given situation depends on the mathematical 
characteristics of the measurements or numbers. 

procedures are used to determine the probability that a 
particular group of numbers came to be arranged the way 
they are simply by chance. The normal distribution pro­
cedure is also used to determine percentile scores, which 
can be used to compare an individual measurement or 
score to the overall average.) 

The correlation-coefficient program calculates the 
Pearson Product Moment Correlation for two sets of 
paired measurements. Aside from misspelling the name 
"Pearson" in the documentation, this is a good program. 
Its output is the correlation coefficient and the number of 
cases. 

The normal distribution gives either the probability or 
the percentile value for an input standard deviation and 
its mean . This distribution could be used to establish 
percentile values for a set of scores or for an individual 
score; it could also be used in procedures where a z score 
and its probability (or percentile value) are needed. (In an 
earlier version of Edu-Ware's Statistics, this program did 
not work properly; in this version, the error has been cor­
rected.) 

The Chi Square distribution gives the probability for 



TheRAM67 

Our RAM67 static RAM offers low power for 
cool operation and high reliability. It is the 
first SlOO memory of its size to offer battery 
back up. The RAM67 will run without wait­
states with any present S 100 bus CPU. 

Advanced static RAM67 features: 

D Low power CMOS RAM 
D 100 ns access time 
D No wait states with our 10 MHz 

Lighrni11g 011ern 
D 8/ 16 bit operation 
D Phantom disable 
D Battery back up option 
Ifyou need high performance and high relia­
bility at an affordable price, the RAM67 is the 
memory for you. 

128K RAM .. . . .... . . .. . . . ....$1495.00 
Battery back-up option . . .. ... . . . . $100.00 

The Lightning One 

The Ligh111i11g 011e is the fastest S 100 CPU 
board presently available. The 8086 processor 
with its two co-processors, the 8087 and 8089, 
provide exceptional data manipulation, nu­
meric processing and 1/0 handling capability. 

The Lightning One features: 

D 8086 or 8088 16 bit processor 
D 4,5,8, or IO MHz jumper selectable 

operation 
D Optional 8087 and 8089 co-processors 
D Onboard monitor with diagnostics 
D 9 vectored interrupts expandable to 65 

When you need mini-computer performance 
at micro-computer prices, the Liglzmi11g 011e 
should be your choice. Benchmarks available. 

Prices start at . .. ...... . .........$395.00 


Other LDP Products 

In addition to the RAM67 and Liglz111i11g 011e, 
Lomas Data Products offers the following fine 
products: 

D HAZTTALL System Support 
2 serial pons, 2 parallel pons, clock/calendar, 
9511 or 9 512 math support (option), hard disk 
controller host interface . .. . . A & 1; $325.00 

D LDP72 Floppy Disk Controller 
Single or double density operation, single or 
double sided disks, controls both 8'" and 51/,'" 
floppy drives, digital data separator for adjust­
ment free reliable operation ..... . ... . . . . . 
. . .......... . .. . ... . .. .. A & 1; $274.95 

For 16 bit computing on the SJOO bus, 
come to the leader . . . 

I.BPI 


D LDP128/256K Dynamic RAM 
An advanced dynamic RAM with static like 
performance. An ideal choice for la rge mem­
ory configurations where cost is an important 
consideration. No DMA, or reset restrictions 
.... A & 1~ l 28K $795.00, 256K $1395.00 

D LDP88 8088 CPU Board 
Ideal for inexpensive systems requiring the pro­
cessing power of a 16 bit instruction set. The 
LDP88 has up to SK of on-board EPROM, 1 K 
bytes of RAM, 1 serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 
board 8088 processor . .... . . A & 1; $349.95 

Software Available 

D CP/M-86' 

Full track buffered BIOS, memory disk support, 

double density format . . ... . .. . . . .. $300.00 


OMPIM-86' 
Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 

OMS-DOS" 
The IBM Personal Computer operating system, 
includes macro assembler . . ........ $250.00 

D Other software: 
BASIC86, BASCOM86, FORTRAN86, C, 
FORTH. 

"CP!M-86 & MPIM-86 tr'Ock mark of Digital R mxird 1. 
- MS-OOS tr11.demark ofMicrosof t. 

lighwi11g One trademark ofLomas Dara Produm, !11c. 

Dealer a11d O.E.M. i11quin'es i1rviced. 

LOMAS DATA PRODUCTS, INC. 

729 Farm Road, Marlboro, Massachusens 01752 D Telephone: 617-481-2822 
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any Chi Square value with its associated degrees of 
freedom. But the user must first calculate Chi Square 
(and the degrees of freedom) from a contingency table. 
The Chi Square test program does this calculation. It 
calculates Chi Square and the degrees of freedom from an 
input contingency table. The expected values for the con­
tingency table are part of the output. The user cannot 
specify expected values. 

The t-test program gives the t value for the difference 
between two means or for a sing!~ mean compared to a 
predetermined value. In the comparison of two means, 
the user can specify either that the two standard devia­
tii::>ns are equal or unequal. This is a minor flaw in the 
program; it would have been better to always use the 
unequal-standard-deviations formula because the results 
are .unchanged if the standard deviations happen to be 
equal. 

Features 
Data for the various programs can be entered in either 

of two ways: from the keyboard or from a disk file. Data 
entered from the keyboard can >e saved in a disk file. In 
either case, data entry is virtually foolproof; in the key­
board mode, the program will not accept anything but 
numbers. 

But users do have to discover for themselves the need 
for a carriage return after each data entry. (Perhaps we 
should assume that everyone knows this. Unfortunately, 

CP/M 
COMPUTER BASED 

TRAINING 
IS HERE AT LAST! 

however, assumptions like this are often behind the 
plethora of poor documentation for microcomputers.) 

Data in the disk files can also be edited. Reading the 
documentation is necessary to discover how to do this. 
The commands are not part of the display menus. 

Also, data can be saved only on the Edu-Ware disk 
itself. This can be a disadvantage for users with 
numerous files because the disk is copy-protected so well 
that you can't even get a catalog of the.programs. 

This lack of the ability to run a "Catalog" command on 
the disk has another disadvantage. Users are limited to 
using Apple II's Silentype thermal printer for printouts. I 
could discover no way to modify the print routine to get 
printouts on my IDS 440 impact printer (and I wanted to 
make some printouts to accompany this article). 

The package does have an interesting_ error-trap rou­
tine to catch hardware and disk problems. The routine 
lists the error (e.g., end of data) and gives the line number 
and program name. It then explains the cause of the error 
and what should be done to correct it. 

Inadvertently, I fooled the error-trap routine with one 
procedure. I had covered the write note~ on my disk so 
that I would not accidentally alter the program as I tried 
to "trick" it with incorrect entries (like using letters in­
stead of numbers for data). Then, forgetting about the 
write notch being covered, I tried to save a data file. In­
stead of catching the problem, the program went into an 
endless loop. · 

Conclusions 
Overall, this is a fine program for someone who wants 

something more than a programmable calculator, but 
something less than an IBM mainframe. Teachers could 
use it to quickly calculate average test scores. Social 
studies researchers could use it to calculate various kinds 
of probability statistics. 

The documentation could be improved with a tutorial 
to teach novices how to run the program. In addition, the 
documentation should show sample runs for each pro­
gram and give at least a simplified technical explanation 
for the "Mean, Variance, and Standard Deviation" pro­
gram. 

The package would also be improved if data files could 
be kept on separate disks. And the package should pro­
vide some way to use printers other than the Silentype. 

In addition, the package would be more complete if it 
had an Analysis of Variance procedure, which has more 
applications (and fewer mathematical restrictions) than 
the t-test. Also, it would be nice if the program calculated 
t-test and F-ratio (Analysis of Variance) probabilities 
along with the normal distribution and Chi Square prob­
abilities it now calculates. 

But statisticians could probably find "one more thing" 
to add no matter how many procedures were in the 
package. I'm willing to keep this one-even without 
Analysis of Variance. After all, there was a time not so 
long ago when I didn't know what variance was, much 
less that it could be analyzed.• 

INTRODUCING 

Tor<r<fcellf 
aat:nor< 

A new way to train personnel for 
industry or students from grade 
school to college. No computer 
experience is needed to write! a 
course with AUTHOR. The pro­
gram will guide you step by 
step. Many can now learn from 
the expertise of one. 
Features include: 
• 	 Built-in full screen editor 

using WordStar™ com­
mands for rapid on-screen 
editing and course genera-
t i'or1. · · 

• 	 Creation of courses for mass 
distribution is fully sup­
ported. 20% royalties for 
courses submitted for our 
courseware catalog. 

Requires CP/M TM 2.2, 48K, and 
24 x 80 CRT. Available on 8" 
(3740) Single Density Disk. 
Contact distributors for other 
formats. 
Package includes: Torricelli 
Author program, a linear 
presentation program, com­
plete documentation, two 
courses of instruction and 
description of the entire educa­
tional software line. $295_ 
California residents add 6% tax. 

VisaiMasterCard accepted. 


• CP/M is a trademark of 
Digital Research. 

'WordStar 	is a trademark of 
Micro Pro Int. 

THE ANSWER 
IN COMPUTERS 
6035 University Avenue, #7 
San Diego, CA 92115 
714--287-0795 . 
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THE FOURTH SOURCE™ 


NEW FORTH PRODUCTS 
0 Peraon•I FORTH for the IBM-PC by FORTH Inc. 

Multitasking, full screen editor, floating point support, DOS 
file handler, color monitor support, turnkey compiler. $300 

0 MULTl· TASKING FORTH CP/M, Northstar & Micropolis. 
A-FORTH by Shaw Labs, Lid. can operate your micro like 
a mainframe. Print. sor t. and inter-activly input, all al the 
same time $395 

0 FORTH TUTORIAL by Laxen & Harris. Two 8" CPIM disks 
with documentation and a copy of "Starting FORTH" by 
Brodie. The easy way to learn FORTH. $95 

0 " And ao FORTH" by Huang. An indeplh how-to book 
abcut FORTH with a Z80 implementation. Follows the fig-
FORTH model. $25 

MORE FORTH DISKS 


FORTH with editor, assembler, and manual. •Source provided. 

Specify disk size! 

0 APPLE 11/11 + by 
MicroMolion $100 


0 APPLE II by Kunlze• $90 

0 ATARP by PNS $90 

0 CP/M" by $100 


MicroMotion 

D CROMEMCO'" by Inner 


Access $100 


0 HP-85 by Lange• $90 

D IBM-f>C® by Laboratory 


Microsystems $100 

Enhanced FORTH with: F-Floaling 

0 PET'" by FSS $90 
0 TRS-8011'" by Nautilus 

Systems• $90 
D 8800 by Ta lbot 

Microsystems $100 
D 8809 by Talbcl 

Microsystems $100 
D Z80 by Laboratory 

Microsystems $50 
D 	 8088/88 by Laboratory 

Microsystems $1 00 

Point, G-Graphics, T - Tutoria l. 
S-Sland Alone, M-Malh Chip Support, X-Olher Extras. 79-FORTH-79. 
Specify Disk Size• 

0 APPLE 11/11 + MicroMolion. 
F. G. & 79 $140 

D CP/M by MicroMotion, 
F& 79 $140 

0 H89/Z89 by Haydon, 
T&S $250 

0 H89/Z89 by Haydon, T $175 

0 PET by FSS, F & X $150 

D 	 TRS-80/1 or Ill by Miller 
Microcomputer Services. 
F, X, & 79 $130 

D 8809 by Talbot Micro­
systems, T & X $250 

0 Z80 by Laboratory Micro­
systems, F & M Each $1 00 

D 	8088/88 by Laboratory 
Microsystems, 
F &M Each $1 oo 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. •Requires 
FORTH disk. 

0 CP/M $200 0 IBM• $300 

0 H89/Z89 $200 D 8086• $300 

D TRS-8011 $200 D Z80• $300 

D Northstar., $200 D 6809 $350 


D 	Ilg-FORTH Programming Alda for decompiling, callfinding, 
and translating. $150 

Ilg-FORTH Model and Source, with printed Installation Manual and 
Source Listing. 

0 APPLE II"' ,51/4 D 80801280"' , 8 
D 8086188. 8 D H89/Z89, 51/4 Each $65 

MVP-FORTH - A Public Domain Product 

MVP-FORTH contains a kernal for transportability, the FORTH-79 

Standard Required Word Set, the vocabulary for the instruction book, 

STARTING FORTH, by Brodie, editor, assembler, many useful routines, 

and utilities. 


MVP-FORTH PRODUCTS for CPIM® IBM-PC® and Apple® 
0 MVP-FORTH Programmer'• Kit including disk with 

documentation, ALL ABOUT FORTH, and STARTING 
FORTH. Assembly source listing versions. $100 

D 	MVP-FORTH Diak with documentation. Assembly source 
liSting version. $75 

0 	 MVP-FORTH Cro11 Complier with MVP-FORTH source in 
FORTH. $300 

D MVP-FORTH Programming Aids for decompiling, 
callfinding, and translating. $150 

0 MVP·FORTH A1Hmbly Source Printed listing. $20 

0 ALL ABOUT FORTH by Haydon. $20 
***MVP-FORTH operates under a variety of CPU's, 
computers, and operating systems. Specify your computer and 
operating system. *** 

FORTH MANUALS, GUIDES & DOCUMENTS 
D 	FORTH Encyclopedla by 

Derick & Baker. A complete 
programmer's manual lo fig­
FORTH with FORTH- 79 
references. Flow charted, 
2nd Ed. $25 

0 1980 FORML Proc. $25 
D 1981 FORML Proc. 

2 Vol. $40 
D 1981 Rochester Univ. 

Proc. $25 
D Using FORTH $25 
D A FORTH Primer $25 
D Threaded Interpretive 

Languages $20 
0 AIM FORTH UHr's 

Manuel $12 
D APPLE UHr's M1nu1I 

MicroMolion $20 
0 TRS-80 UHr's Manuel, 

MMSFORTH $19 

0 	 Starting FORTH by Brodie. 
Best instructional manual 
available. (soft cover) $16 

D 	Starting FORTH (hard 
cover) $20 

0 	 METAFORTH by Cassady. 
Cross compiler with 8080 
code $30 

D Sy1tem1 Gulde to Ilg· 
FORTH $25 

D Caltech FORTH Manuel $12 
0 Invitation to FORTH $20 
D PDP-11 FORTH UHr's 

Manuel $20 
0 CP/M U18r'1 Manuel, 

Micro Motion $20 
D FORTH-79 Standard $15 
D FORTH-79 Standard 

Converalon $1 O 
0 Tiny PHcel In 

Ilg-FORTH $10 

D 	 lnst1lletlon Manuel for Ilg-FORTH, contains FORTH 
model, glossary, memory map and instructions $15 

Source Listings of Ilg-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $15 

D 1802 D 6502 D 6800 D AlphaMicro 
0 8080 0 8086188 0 9900 0 APPLE II 
0 PACE 0 6809 D NOVA 0 PDP-11/LSl- 11 

Ordering lnlorm1llon: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.). VISA, MasterCard or COD's accepted. No billing or unpaid PO's. Callfornia 
residents add sales lax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air : $5 for each item 
under $25. $10 for each item between $25 and $99 and $20 tor each item over 
$100. Minimum order $10 . All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
some products. 
DEALER & AUTHOR INQUIRIES INVITED 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 	 (415) 961-4103 

Circle 262 on Inquiry card. BYJ'E October 1982 405 
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Program Your Own Text Editor 

Part 2: Install the Video-Display­


Oriented Text ·Editor on Your System 

Richard Fobes 


Creative Computer Services 

POB 1327 


Corvallis, OR 97339 


Last month, we covered the concept of the VDO text 
editor, a video-display-oriented text editor that avoids 
the common convention of embedding text-processing 
commands in text. The VDO text editor uses a fast, 
refreshing video display to completely update the 
displayed text whenever a change is made. The result is 
an easy-to-use system that continually displays the cur­
rent state of the text on the screen. 

The major component of this concluding part is listing 
1, a heavily documented assembly-language program 
compatible with both 8080 and Z80 microprocessors. The 

comments contain the information necessary for install­
ing the VDO text editor on virtually any Z80- or 
8080-based system with a fast parallel or memory­
mapped display. (Changes to the program should also be 
easy to make.) 

As indicated by the label table at the end of listing 1, 
the system-dependent sections are placed at the beginning 
(variables and vectoring addresses) and the end (the key 
assignments in the EDIT routine) of the program. Listing 
2 is the series of routines used on the author's Digital 
Group System, as mentioned in part 1. • 

Listing 1: Complete listing of the VDO text editor. Although the listing is in Zilog's Z80 assembly language, only those instructions 
available to Intel's 8080 microprocessor have been used. Once assembled, this program will run on the 8080, 8085, or Z80. 

.................................................. 


••• A 111.dto ll.1pl1y Orinhd TIM\ Edl.\or ... 
••• C "lllO" ltx\ Edi.hr l ...... 
.................................................. 


Url.\\11 by1 II.chard FoltH 

C1pvrl.9h\ 1979 a 1911 br• 

Cr11\l.Yt Co11Pu\1r 81rvl.c11 
P. O. ION 1327 
Corv1lll.1, OR 97330 

All lllHTB REBERllEI 

NITJCE1 ltproductl.on in any foNI of any p1r\ of \hl.1 pro9r1" 
11c1p\ for '1r1011l C1\rl.c\ly aon•coAAtrcl.all u11, 11 1\rl.ctly 
f1rbl.dd11 •l.\hou\ \ht prior 1xpr111 •rl.\\11 con11nt of 
Cr11\l.v1 CoApu\tr l1rvl.c11, Corv1lll.1, Or91on. 
CAly011 lnhrH\td l.1 dl.l\rl.bu\1.01 rl.thh 1hould 111'1.te to 
Cr11\l.v1 C0Apu\1r 81rvl.c11 1\ \h1 1bov1 14dr111,l 

Thl.1 \ex\ 1dl.\or l.1 d11l.911d \o "9kt \ex\ edl.tl.119 111Uch Aor1 
COIYlll.ta\ by k11pl.11 \ht upd1\1d \tM\ YI.II.bl• on \ht ICT'tlln 
aid by Alkl.19 ch••••• I.• \ht \1M\ II IOOft .. a ley l.1 pr1111d. 

Thl.1 pro9r1A l.1 •rl\\11 for 8010 or ZIO Al.croproc191or·b11ed 
cupuhr1. 'J\ occupl.11 1111 \h111 2.2K by\11 of ""10ry. 
Tht An1101l.c1 u11d h1r1 ar1 \h1 1\11d1rd Zl.109 AlllAOnl.c1 
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9lv1n In \ht 180 Ttch1l.c1l K11u1l froA Zl.109, Inc. excep\ 
th1\ \h1 All, ABC, 11d llC l.n1\ruc\l.on1 u1td h1r1 do no\ 
l.1clud1 \h1 "A" r19l.1\1r l.1 \h1 ll.1\ of op1r1nd1. Al\houth 
ZIO AllAOllCI 1r1 u11d, oily \hi l.11\ruc\l.onl COIN'IOft \o both 
th1 I080 lld Z80 lrl UHd h1r1, All IUAblrl lrl INpPIHld 
l.1 d1cl.11l no\1\l.on. All \1x\ 1\rl.191 1r1 in ASCII wl.\h 
th• ROI\ 1l.91l.fl.c1n\ bl.\ 11\. ] 

c .......................................................... 


C Jndic1\1 \h1\ \ht Alchi11 cod• l.1 \o 1\1r\ 1\ 1ddr111 
1536 d1Cl.A1l Cl.SK) I ] 

BT 1'368 

l Ju1p \o \h1 1t1rt of th• 1dl.\or1 J 
JP EDIT, 

( .......................................................... 


Vtc\or1 to 1x\1rn1l l.nput/outpu\ 1ubroutln111 
............................................. 1 


RESET. ,...... 
'fhis subroutine "ust initialize all peripherol devices. It is 
calI•d tach ti•t tho editor i1 tntorod either fro" the initial 
•t•rt-up or fro• • hardwart reset operation: J 

RESET. JP XXXXX 

Listing 1 continued on page 40E 
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CMOS µP seminars and 

workshops {continued). 

RCA helps you stay in step with current technology. 

CMOS is the wave of the future in 
systems design. Now, RCA-the 
company that invented CMOS-is 
offering one-day seminars and five­
day intensive workshops to give you 
the information you need to design 
the products of the 80's. 

Free seminars 
Our comprehensive one-day 

seminars will give you the informa­
tion you need to design in the 1800 
series. 

The seminar is from 8:30 to 12:30. 
From 1:30 to 3:30 there will be an 
optional equipment demonstration. 

1. The microprocessor 
• New product previews 
• Architecture of 1802 and 

1805/1806 
• Peripheral devices: RAM. ROM. I/0 
• Register usage 
•Memory addressing 

2. Software 
• Utilities, math packages, assem­

blers, high-level languages 
3. Systems support 

• Development systems 
• Micromonitor 
• Microboard Computer Develop­

ment System 
4. Microboards 

• Si.ngle-board computers 
• Memory modules 
•Digital 1/0 modules 
• Analog modules 
• Accessories 

5. Customer support 
• Field technical specialists 
• RCA representatives, distributors, 

sales offices 
•Technical literature 

Seminar schedule 

Sept. 21 . . . . . . . . . . . . . . Boston, MA 
Sept. 28 . . . . . . . . . . . . . . . Detroit, Ml 
Oct. 5 . ...... . ...... Milwaukee, WI 
Oct. 7 . . . . . . . . . . . . . . . Pomona, CA 
Oct. 14 . . . . . . . . . . Ft Lauderdale, FL 
Oct. 19 . . . . . . . . . . . . . . . Seattle,WA 
Oct. 21 . .. ..... . . . . . Cleveland, OH 
Oct. 26 . . . . . . . . . Oklahoma City,OK 
Oct. 28 .. . ...... . . . ... Raleigh, NC 
Nov. 4 . . . .... . .. Newport Beach, CA 
Nov. 9 ... . ... .. .... Santa Clara,CA 
Nov.16 .. . .... ..... Philadelphia, PA 

Watch for our 1983 seminar 
and workshop schedule. 

Five-day workshops 
Our intensive five-day workshops 

will give you the knowledge you need 
to design CMOS microprocessor­
based systems for any application. 
You'll see why we say CMOS is in 
your future: it offers advantages no 
other technology can match. 

This comprehensive workshop 
costs only $950. The price includes: 
Microboard Computer Development 
System with both BASIC high-level 
language and Assembler/Editor; and 
two cassette recorders. Total value is 
$849. 

non 
r--------- - ---.,

Microsystems Marketing, RCA Solid State Division 

1 Route 202. Somerville. New Jersey 08876 

D Please register me fo r th e RCA CMOS Seminar or Workshop indicated below. I 
I D Please send me more information on RCA CMOS Seminars and Workshops. 


Name ______ _ ______________ ____ I 

I Company _ ______________ Phone ---- ---1 

You'll get hands-onexperience. using the new 
CMOS Microboard Computer Development 
System (Terminal optional.) 

When the work is over, the 
above equipment is yours to keep. 

If you bring your own develop­
ment system, you pay only $300. 

We'll also provide aterminal for 
your use during the workshop.(Which 
you can purchase at the special price 
of$375.) 

Workshop schedule. 
Sept. 13 to 17 ..... New Orleans, LA 
Sept. 27 to Oct. 1 . . . . . . Denver, CO 
Oct. 4 to 8 . . . . . . . . . . . . Boston, MA 
Nov. 8 to 12 . .. .. .. . . .. Tampa, FL 

• Repair·and software update service 
Ad dress ---- -------------------­I City/State /Zip _ ____________ _________ ,Reserve space now. Don't miss this 

opportunity to prepare for your Seminar dat e/City---------------------' future. Return the coupon today. Or I 
Workshop date/City _____________________call toll-free 800-526-3862. 

(In New Jersey call 201-685-6533.) L -------------~ 
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Listing 1 continued: 

( 

t:EY. ST 

Thl1 1ubroutint 9tt1 th1 s\atus of the ~eyboard port. The 2 
flag ii ut if the keyboard 1trobt i1 oft, and it i1 cleared if 
the hyboard 1trobt 11 on. If the 1trobt is on, the ASCII 
code is placid in th1 11ven least significant bits of reglsttr 
A and \ht "01\ 1i9ftlfic1nt bit Is stt. If the strobt is off, 
the cont1nt1 of regi1ter A art unl"port1nt. This subroutine is 
ustd only for the auto"1tic repeat ftature. Rt~isters HL, DE, 
~nd BC "u1t oot be changed by thi1 1ubroutine. J 

HY .ST JP XXXXX 

1m.IH 
:t: ••••• 

Ihis subroutine ']ets the n .. t ASCII codt fro" \ht keyboard. 
I\ wait• for a key to bt pressed and r1lea11d before it returns. 
1r • k1y i1 1lrtady pr1s11d whtn this subroutine Is called, 
;\ wait1 for the kty to bt r1lta11d before w1itin~ for the 
n1wt kty to bt pr1111d ind r1lt11td (to avoid poniblt 
confu1ion with the key which w11 pr1s11d earlier, probably for 
~ different purpoul. Thi ASCII cod1 for \ht pres1ed key is 
placed in regi1t1r A with the "01\ significant bit 1et. 
Rtgisters Hl, DE, and BC "u1t not bt changed by this 
sub rout int. J 

KEY.IM JP XXXXX 

I IP .LFT 
:t••••• 
·1hi1 subroutine initializes tht video display 1uch that t~ 
111Kt ch1r1chr to bt displayed by the CH.OUT subroutine will 
dppe1r i1 th1 upper left corntr of the screen. If the displ~y 
11 of tht "'"ory-"app1d type, thh subroutine would si,.ply 
initialize a variable to point to \ht first address of the 
display 1rn of •t•ory. For other video display typts • 
'P•chl codt is u1u1lly avaihbll to cause such an 1ction to 
DCCur. h9l1hrs HL, 	 DE, a"d BC •ust not bt chan9ed by thi• 
subrouti n1. J 

UP.LFT JP XXXXX 

I :H. OUT 
: I tt ••• 

"lhl1 1ubroutine outputs OH ASCII ch1r1ct1r to the dl1phy 
d1vic1. No control cod11 1r1 11nt to th1 video display by this 
subroutine. After 11ch UIDTH nu"b1r of ch1rnct1r1 h1v1 been 
sent to th1 di1pl1y by thi1 1ubroutin1, th1 next chnr1cter 
po1ition "u1t b1 th1 first ch1r1ct1r po1ition of the ntKt lint. 
If th• di1pl1y nt1d1 CR'1 <c1rri1g1 r1turn1> or Lint F11d1 to 
s\1rt a n1w lint, thi1 subroutint "u1t provide th1" when the 
appropri1tt nu"btr of ch1r1cters hive bttn 11nt. !S11 ~IDTH 
vari1blt.> If the di1pl1y i1 of the "'"ory "•PP•d typ1, this 
subroutine would get th1 pointer <variable> •entioned in tht 
IJP.LFT subroutine (above>, it would phc1 the indic1ted character 
i~ that "'"ory po1ition, and thin inert"'"' the pointer. This 
subroutint can 111u"1 th1t th1 ch1r1cter to be displayed i1 
in rtgi1\tr A with \ht •ost 1i9nific1nt bit set. Regi1ter1 
HL, DE, ind BC •u1t not b1 ch1n91d by this subroutine. l 

CH. OUT JP xxxxx 

( 

PR.OUT....... 

Thil 1ubroutln1 1ud1 one ASCII chanchr, carriage return or 
Lint F11d to th1 printer. Thi ASCII code to be printed i1 in 
r19i1t1r A <in th1 11v1n l1a1t significant bi\1). If the 
setting of th1 •01t 1ignific1nt bit of the byt1 i1 i•portant 
to th1 printer, it should bl taken c1r1 of by this subroutine. 
Rt9iltlr1 Hl, DE, and 	 BC •u1t not be chan91d by this 
subroutine. l 

,R.OUT JP XXXXX 

[ 

115. IM 

Thi1 1ubroutin1 inputs text fro" the ..ass storage device. 
On input, HL contain• 	the •••ory address of the first (and 
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low11t> loc1tion in which to 1tor1 a byte, ilnd BC contains the 
"••i•u• nu•btr of byttl which c1n bt inputted by this subroutine. 
Upon rtturn, HL •u1t cont1in the 1ddr111 of the last byt1 which 
wa1 r11d in <unl111 an error occurred>. If there was not enough 
rooo in •••ory for tht t1Kt to be in11rt1d, the I fl~ MUli be 
set. If an Input error occurred (or If no te•t wa1 found 
for in11rtion>, th• I flag •u1t b1 cleared and the carry fla9 
MUI\ b1 11\. <If no irror occurred, both the Z fla~ and the 
carry f119 •u1t bt cl11red.> If •n 1udio c~1s1t\e i1 u~•d 11 
th1 •••• 1tora91 dtvice, thi1 1ubroutin1 1ioply inputs • 1trin3 
of 8-bit bytt1 into •••ory either until a zero byte is reached 
or until a lon9tr than usual ti•t delay has expired since th• 
Int byte wu inputted. If a digital cuuth hpe, "floppy 
di1k, or 1 hard disk is u11d 11 th1 •••• stor.,ge "edi.,, this 
subrouti•• •u•t requ11t (fro• \ht u11rl inforoation as to 
where the text i1 to co•• fro• !in th1 for• of • fil•naMt, 
" tilt nuober, or th1 first and last block nu..t>trs which 
r.onhin \ht tl•t>. Allo, in •II casu, thil 1ubroutine 
Muet ••k• 1urt th•t th1 nu•b•r of by\11 inputted does not 
exc11d th• •••i•u• byte cou•t given in re~ishr BC. If 
there art special cod11 which should be checked for <to 
<woid allowing \ht• to bt sent to \ht displ;iy device>, or 
if a aro byh "ight get into the tut vh thh rnbrouti n1, 

they 1hould be checked for by thi1 subroutine. Any of th1 

regl1\tr1 can bt changed by thh 1ubroutint. J 


RS.IN JP xxxxx 

[ 

MS.OUT....... 

Thi• 1ubroutint output1 text to th• •••• 1tora9• d1vice. On 
input, HL cont1in1 th1 1ddre11 of th1 first byte of fttoory to 
bt outputttd 1 1nd BC conhin1 1 count of the nuobtr of byh1 
to be outputted. <All \ht by\11 1rt in contin9ou1 111c1ndin~ 
•t•ory loc1tion1 .l If •n output error is tncounter•d, tht carry 
f11g •u1\ b1 11\ upon return. The c1rry fl19 ou1t be cleared 
if no error occur1. If an audio c1111tt1 is used 11 the "''' 
stor1g1 device, thi1 subroutine si•ply outputs BC nuftbtr of 
B-bit by\11 to th1 audio ca1sett• interf•c• <~•d a zero byte 
is added 1t tht ind if it i1 nt1d1d by the HS.IN 1ubroutin1 to 
indic1t1 th1 ind of th1 "file">. If a digital ca1•ette t;ipe, 
a floppy disk, or 1 h1rd di1k h u1ed 11 th1 01s1 storage •edia, 
thi1 1ubroutin1 •u1t requ11t <fro• the u1er> infor""tion ~• to 
whir• th1 text i1 to be 11vtd (in the for• of a fil•naot, a filt 
nu•ber, or th1 first and last block nu•btr1 which will bt used 
to 11vt th1 text>. Of course this 1ubroutint <or th• op1ratin9 
sy•t••> •u1t h1ndle the r1cord1d text in 1uch 1 way thilt it can 
lattr bt read by th• "S.IN 1ubroutint. Any of the registers 
can bt changed by this subroutine. l 

RS. OUT JP xxxxx 

[ •••-••1•ttltlll•tUt11!Jiil•rt1•1tit•1111~• t••1 •1fttt• t •• ••:tt** l *lfl t :;ti t 

Con1tanh1 

SPACE. EQU 1600 ASCII cod• for a space (blank> 

with •01\ 1ignific1nt bit <"SB> • 1 J 


CR. EQU 1410 [ ASCII code for a carria3e return 

with "SB • 1 l 


tt •t I It t It tit t tit t t tt t•••~t~..f •• t •.:t t~t-f nt$:AI 1$ l ~tUltlf . .... . ... 

Partitio• point1r1: 

:••················· 
The following pointtrs indicate the boundaries of the te•t 
area 11 indicated. Thi values of BEG.TX and END.TX are 
constant, but they art i•ple•tnted here as variables to allow 
the teKt 1rta to be changed easily tven after a111H1bly of the 
progra•. Thi v1lu1<1> of BEF.CU, AFT.CU, or both BEF.CU and 
AFT.CU change with al•ost every tditing op1r1tion. Note that 
the un-used portion of the \txt 1re1 i1 betwten th1 valuts of 
BEF.CU and AFT.CU <the "cursor gap'). Tht •uober1 used here 
sptcify \ht U•t of the top 14K of an 18K sv~te•, with \ht 
text area upty. Two bytes art ustd to 1tort each of thtse 
nu•btrs. J 

IEG. TX DU 4097D 	 Points to the first byte of the text 

(if thtr1 is ttxt to \ht left of the 

cursor). A c1rril9t return h located 

at <BEO.TX>-1 . (Jht carria~t rtturn 

ii ustd to 1top the CR.LFT rnbroutin. 

whtn 1e1rching thi1 far to the left or 

tht cur1or>. <Mohs 4097 = 4K+1> J 


Listing 1 continued on page 410 



GUARANTEED LOWEST 
PRICES! We will match any 
advertised price. Just show us 
the ad. 

Misc. Fortran . .. ... 215 Mountain A/O + D/A ... 2B9
APPLE M1them1glc .. . . . SBD CComplier ..... 175 CCS 12K ROM/PROM . B9 

Spellguud . . .. . 199 Ashton ·Tate CCS AID Converter . . . . .. . .. 9B 
CCS Serial Asynch .... 149Artscl 	 Edll 65D2 . B2 DBaselt . . . $560 Applescope (your Apple as anLocksmith . . . . 79M1glc Window . $79 Byrom Software Oscilloscope) . . . 595Screen Writer II . . . 95M1glc Miller . . 56 

BSTAM . . . $160 Vldex Enhancer I . . . . 149A-stat 79 .... .. 140 
BSTMS .. . .. . 160 K & DEnhancer . .... 115M1glcWord1 . . . .. 56 

Malling llS! . . 4B 
Stoneware DB Master . . 179 CP Aids

M1glcP1ck Combo (all above) .. . .. 176 Dan Paymar Lower case . 27 
Beagle Bros. ALS Smarterm . . . J79Vlslcalc J .J . . 1B5 Please Call 

Doseou . . $22 ALS Z-card . 269
Vlslschedute . 2J5 
Ullllly Chy ... . 25 	 Digital Research Percom Doubler II . .. 167Vlslpack .. . . 499 
Apple Mechanic . 25 	 Pascal MT + Bii J Full View BD (ATBOO) . 299PFS: Fiiing Report or Graph . . BB 

MAC 	 . SB5 Bit J J2K Memory (AT 400/BOO) . .. 159Broderbund 	 Muse Software SIO (BOBO Debugger) . . 65 BYAO OS·1 (64K, ZBO, CPM 

Apple Panic . . ... $25 
 Super Tnt 11 . . . $125 ZSIO (ZBD Debugger) . . . 90 lor IBM PC) . 599 

Chopllfter . . 26 Address book . 4J CP/M 2.2 . 149 Datamac 64K (IBM PC) . .. . J99 

Serpenllne ..... 26 Form letter . B7 CBasic 2 . . .. 97 Vldex Mlcromodem Chip .. . 25 

Charles Mann Data Plot . . 52 PL/1·BO . .. 449 Zedn Baby Blue (IBM PC) . . . . . 550 


Ouadram Deluu Board (IBM PC) . . . 495Basic Teacher . SJO Peachtree 	 Misc. 
Ouadram 12BK Ram (IBM PC) . 495Teacher Plus . . . . . . . . . . . . . . . . • . . . J2 Serles 40 	 Oasis "The Word Plus" .. $120 Mlcrolazer BK Printer Butter . 1J5Medical II 	 879 GIL, AIR, A/P ea. . SJ99 Micro Ap Selector V. . . J95 Versacard . .. 160Inventory, Payroll ea. . J99 Llteboat T /Maker II 225Denver Software Bl! J Oual Comm-plus (Apple II) . 209'GIL + A/R + A/P (Special) J97 Epic Supervyz . . . . . . . . . . . . . . . . . . . 115Financial partner . . $219 	 16K Ram Wizard -16 (Apple II) .... 79Serles 9 	 The Boss Financial Acctg . . 1BDOPascal Tutor .. .... 1DB 	 Echo II SpB&ch Synthesizer . . .. 159Peachcalc . 	 279 The Boss Payroll System . . . . 750 Pascal Programmer . . .. 1DB 	 Symtec Light Pen (IBM PC) . 140Tetecommunicatlons . 279 The Boss Time Biiiing . 1090 Symtec Light Pen (APll/111) . 200Ellis Computing Silicon Valley Fox and Geller Quick Screen . . 129 


NevadaCobol . $169 

Word handler . . $199 Games 	 ComputersNevada Piiot . .. 129 
Sensible Speller . . 99 lnlocom Zork I SJ9Nevada Edit . . 99 	 Commodore/ Atari/NEC/Xerox

Zork II . 	 . J9Application pkg. ea . 22 And Many More 
Oeadllne . .. 50 Call for Price Information 


Hayden Software Yahoo Catchum . .. ... J2 

Datagraph . . $J9 CP/M Adventure (#1 -1 2) 99 Monitors 

Hlstograph .. 25 Amdek Video JOO . . $217
And Many More
Applesoll Complier J.2 . 1BO Mark of Unicorn Amdek RGB Color . . 699 

Apple pie Serles ea. 109 Final Word . .. .. . $250 NEC 12" Hires GrB&n . . 175
IBM PC Sanyo 12" Hires GrB&n .. 220 

TECO TM • 12 GX Green 147 
Howard Software MicroPro 
Real Estala Analyzer .. $145 Wordstar . S2B5 Wordstar . 	 S2B5 TECO RGB 1J" .. 525Tax preparer '82 . 127 Mallmerge .. 95 Mallmerge . 	 95 USI Hl-RLS 12" Amber. . 199Tax preparer Slate: CA. NY /NJ/IL 60 Calcstar. .. 199 Easlwrller II . .. 299 Zenith ZVM 12" Green . . ....... 115 

IUS 	 Spellstar . . 160 Easlspeller ... 149 ModemsSupersort I . .... 170 Crosstalk . . . 129Datadex . . $115 

Data pack (J In One) J95 OataBase Manager . 170 Novatlon Apple-Cat II . SJ25 
Easywrll!r . 162 

Word pack (J In On&) . J95 Malling List . .. . B5 Hayes Smartmodem . 225 
Easymover . BB Hayes Smart Modem 1200 . . 599Vedll 	 165Easypack (Combo) . 225 Microsoft Mlcromodem II . J19CP/M B6 . 	 295Easymallor ...... 162 Basic BO .. . S2B5 Chronograph. 199Write-on .... 110Basic Complier . . J25Krell Co. Move II . .. 125 PrintersFortran BO . 	 J45
Logo . S1J5 	 Spellguard ... 247Cobol BO . ... 570 	 Anadn 9500 Serles S1,5BD
Logo w/o Frills . B9 	 Easy (Exec. Acctg. Sys.). 625Macro BO . . 140 	 Epson . .. SCall 

Easy Planner . 145Microfocus 	 C.ltoh Starwrller 1450Peachtree 	 Ashton· Tate oBase II ... 560
Cls Cobol Std . . $775 	 C.ltoh Prowrller . . 599 

General Ledger . . SJ99 Llletree Volkswrtter . ... 175
Forms·2 ... 175 	 Olablo 6JO 2.200 

Accounts Receivables . J99 Peachtree Accounting Module .. J99 NEC J5JO . 1.B90Micropro 	 Accounts Payables . J99 'Special Peachpak (GL. AR & AP) . J99 NEC BD2JA 	 525 
WordS!ar ... $195 Inventory .. .. J99 Ecosolt Mlcrostat .. 257 Okidata Mlcrollne B2A . . . 460 
Mallmerge . .. B5 Payroll . 	 .. J99 Supersolt Optimizer .. 160 Okldata Mlcrollne BJA . . 6B5 
Calcstar . . 145 Property Management . ... 799 Statpak 	 .. J97 Prism BD (w/ 4 options) Inc. color . 1,J99
Spellstar 	 . 145 CPA Client Write-up . 799 The Final Word . . 250 Prism 1J2 (w/ 4 options) . 1,547 
Supersorl . 120 Serles BModule . . .... 4B5 Games 	 Smith-Corona TP-1 . . 675 
Word Pak (Special) . .. J29 'Peachpak 4 (GIL, AIR. AP) . . J97 

Last Colony . $25 Disk DrivesData Pak (Special) . J29 Peach text ... J50 
Temple ol Apshai . .. JJ Rana Ellte 1 (Ap. II) . SJJ9Microsoft 	 Star Computer System Galaxy .. . 22 Rana Controller (Ap. II) . 110 

Basic Complier . . SJ15 G/L, AIR, A/P or Pay . . . SJ50 Midway Campaign . .... 20 MlcroSclAJ5 (Ap. 11) . . J99 
Cobol·BD ...... 599 Legal Times Biiiing . B45 Championship Blackjack . J4 Micro Sci A40 (Ap. II) . .. JB5 
Fortram-BO .. . 155 Property Management B45 Frogger . 	 .. JO Micro Sci A70 . . 540 
Time Manager 125 	 The Warp Factor . . J5Sorclm Micro Sci Controller (Ap. II) .... 90 

Games Supercalc $225 Tandon TM-100-1 . .. 299
Accessories/
Sargon II . . . $25 Trans B6 . 115 Tandon TM-100-2 . JB9 

Zork I or II 32 Act . . 155 And Many More
Hardware 
Deadline . .. . 42 Supersoft 	 Boards 
Crossword Magic . 	 Write for our Free Catalog1B 

Diagnostic I . S4B Co Processors BB card (Ap. II) $795 
Wizardry . . . J9 	 Foreign · Please send $2.50 Diagnostic II . BJ Sottcard (ZBD CP/M Ap. Ill 29B
Night ol Diamonds . 29 

Disk Doctor . 	 B4 CPS Multllunctlon . . . 17 B for air mail. 

ORDER TOLL FREE - Outside WI - 1-800-826-1589 

Please: • Wisconsin residents · add 5% sales tax ·we welcome: •Visa, Mastercharge ·(Add 4%) 
• Add $3.50 	for shipping per software and sma ll •Checks (Allow 1·2 weeks for clearing) 

items. Call regarding others. •COD (Add $1 .50 per shipment) 
• Foreign· add 15% handling & shipping for For technical information & in Wisconsin: m 

715 848 23 

P.O. Box 1961............s•m•a• e ..Oryxft•w•a•Software...........................................• 205 Scott st. 	 • Wausau, w1• 54401• • •. •2•2......... £
. ll•i•t•m•s &•s•o• r•e. • 	 • •. • .J~ ~ 
Circle 291 on Inquiry card. 	 BYTE October 19B2 409 



Listing 1 continued: 

BEF.CU DU 4096D Point1 to the character to the left of 
(btforel the cursor. However, if il 
point1 to (BEG.TXl-1, there is no text 
to tht ltft of tht cur•or. J 

AFT.CU DU 18416D Poinh to the charachr to th• ri'3ht of 
(•fttrl tht cur1or. However, if it 
point1 to (END.TXl+1, thtre i1 no text 
to the ri9ht of tht cursor. J 

END.TX DU 18415D f Point1 to tht la1t byte of the text 
(if thtre ii ttxt to the risht of the 
cur1or). Tht next LIHES nu•btr of 
bytts art u1td for storin9 carri•'3e 
rtturn1 - which •l"Plifies the 
di1pl•y of th• text. <Notti 18415 • 
(18K-1l-16 1 whtre 16 2 LINES) J 

................................ •••••• it-:llt-t.;J •:ti••....~....-.. ·~ · ·· 


Const•nts i•ple•ented 	a1 v•ri•bles1 

+••·························••****' 
Thtse constants do not chan9e value, but they are i•pleMented 
as varhblts to 1l•plify ch•n9in9 the• <as when a different 
disphy device i1 uaed). All of thtse constants occupy only 
one byte tlch. J 

WIDTH. DB 64D 	 This valut lndicate1 the nuMber of 
ch•r•cters ptr line for the display 
device. <Not to exceed 127 deci•all 

LINES. DB 16D 	 Thi• v•lue indicates the nu•ber of 
llnee for the disphy device. 
(Not to exceed 127> J 

CURSR. DB 154D 	 This value i1 the ASCII <or non-ASCII) 
code for tht sy•bol to be used as the 
cursor. Preferably it should be ~n 
arrow, but could be the "<" or ") " 
or "I' 1y•bols, for exa•ple. The 
•oat 1i9nific•nt bit •ust bt set. 
(The nu•ber 154 de1i'3nates a ri'3ht 
•rrow on a "Dl9ital Broup" display.l 

SEC. 1 DB 200D 	 This valut produces a one second delay 
(approxi•atelyl for use by the RPT.KY 
subroutine. It specifies the Initial 
ti•e delay before the auto••tic repeat 
•ode is started. This value is not 
••chine-dependent since the DY.SCL 
value is used to handle differences 
in co•puter ti•in-a. l 

KC.KAX 	 DB 20D Thi• value is used as the initiDl 
(••Xi•u•l ti•e delay value for KY.CNT. 
It should be equal to the nu•ber of 
repetitions which occur in the fast 
repeat •odt before reachin'3 the 
•ui•u" r1tptti tion speed. It i1 not 
•1chin1-d1p1nd1nt 1ince the vnlue of 
DY.SCL allow1 for difftr•nce1 in 
co•puttr ti•lng. J 

DY. SCL DB 1OOD This v1lut ii u11td to 1eal• the ti•• 
dtlay valu11 above, such that they 
result in tht prop•r dtlay tl•ts for 
the particulir co•puter b•in'3 used. 
A 1tartin9 fast repetition r ate of 
about 10 ti••• p•r second i1 '30od, but 
it 1hould bt cho11n for individual 
pref1renc1. Tht 1•all1st per•is1ible 
value is I • (0 results in the longe1t 
delay,) Its v•lue should be dtterMined 
by tryin9 a v1lue ind then c1lculatin9 
the d11i red value baud upon ttre 
repetition rate which the first value 
produced, The given value works for 
•y 2-80 Di9ihl Group •icroco•puteor 
optr•tin9 at 2.5 KHZ. J 

tttttttttttttttttttlttttttttt••t••t••t••t••t•t•:Uiti:tt:t::.tit:.61*1 

Global 	 vari•blt1: 

*•··············· 
Iaitlal v1lu11 art 9ivtn in each case, althou9h the la•t two 
do not nHd to bt initialized. (DB indicates that one byte is 
reltrved, and DU indicates th•t 2 bytt1 are re1erved.J J 

HORIZ. D8 	 Indicat11 tht horizontal po•ition of the 
cursor on the 1creen. 
1 = lift side or screen. 
WIDTH • ri9ht side of Bcreen. 

UERT. DB 	 Indicates tht vertical position of the 
cursor on the 1cr11n. I = top line. 

LINES • botto• lint. l 
HERE. DU 65535D [ This pointer points to the location in 

the text dtfi ntd by tht "START HERE" 
oper•tion. It is initialized htr• to 
an invalid value to ensure that it is 
not uud before it is defined. J 

SAVE.A DB This location i1 used to h•porarily 
store the contents of th1 A re9ister 
when tht PUSH AF inatruction cannot be 
Uied - sinct that in&truction •lter• 
the flags. J 

ED.ERR DB This value indicates tht type or error 
which occurrtd durin9 the last editing 
operation. The followin9 codes a re used : 

0 - No error 
1 - Insufficient •e•ory 
2 - lnv•lid operation 
3 - Input/Output error l 

BIT7A. 
:ti:••••• 
ni1 subroutint t11ta the ~oat 1l9nlfic11nt bit (" 71 of tht 
conttnta of rt9ist1r A without ch1n9in9 lt1 contents. I! tht 
bit is 1 ztro, tht 2 fl1g is 1tt. (Oth1rwi1• the Z r119 it 
'lurid.) Thia 1ubroutint h 1quiv1ltnt to th9 "I<lT 7,A' 
instruction of tht 280 •lcroprOClllOr 1 SO if ~ 280 it Ultd, 
<ill of th1 calh to this subroutlnt ctn bt ..phced with t hat 
in1truc ti on. J 

llT7A. 	 LD (SA'JE,Al ,A 
AND 128D 
LD A, (SAVE.Al 
RET 

I<IT7H. 

*••••• 
This 1ubroutint is ai•ilar to th1 one just abov1 except that 
it t11t1 th1 •Oil si9nific1nt bit of the byte pointed to by 
re9i1t1r pair HL. It i1 equivalent to tht "BIT 7,(Hll" 
iastructlon of tht 280, 10 calls to thil subroutine can bt 
rtplac1d with that instruction if • 280 "icroproce11or is 
UHd. ] 

IIT7K. 	LD (SAUE.AJ,A 
LD A, (HLJ 
AND 128D 
LD A,<SAUE.Al 
RET 

[ ·····••:.t••i•••*'*'* '**'*••it•••*•:ti;t,•••••••••••lfl••,. ••• 
SIR.CR
i•••••• 
This 1ubroutin1 stores carri•9e reoturns at the tnd1 of the 
text. <Ont b1for1 the text, and LINES nu"btr of carriage 
returns after tht ttMt l, Thty art uud to slMpl ify the 
editin9 subroutines but they are not con•idered to be part 
of tht ttxt. I 

[ Put • c•rri•se return btfort the fir1t char...:ter po•ition: J 
STR.CR LD HL,(BEG . TXJ [ Point to the beginnin'3 of the text 

DEC HL [ Point to the location before it J 
LD (HLJ,CR. [ Store a carri•9' return thert 

[ Put LINES nu•ber of c•rri19e r1turn1 after the last character 
position: J 

LD HL, (END. TX> 	 Point to tht end of the text J 
LD A, (LINES. l 	 Load tht nuMber of I ints on the 

disphy ... J 
LD B,A ••• into re'3isttr I J 

LP1ST INC HL Point to the ntxt address 
LD <HU,CR. Stort a carriage return ther e 
DEC 8 Decre•ent the counter in B J 
JP N2,LP1 ST Reptat the loop if it is not zero 

All don ea ] 

RET 

IMIT .H 
rti•tttt 

This 1ubroutin1 initializt1 (re1tt1l tht vtlue of HERE to • 
value which ••kt• all u111 of it ill1,al until it is dtflned . 

Listing 1 continued on page 412 
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** S-100 ** 
USED COMPUTERS AND PERIPHERALS 

Black and White graphics board, 1 28 by 192 resolution, soft­
ware included on 8-inch disk ............... .. . . . . $55 
Cromemco 8K Bytesaver EPROM programmer ...... $125 
IDS 88-Modem direct connect S-100 modem with DAA, 
110-600 baud, Autodialer, Originate or answer, Auto­
answer & disconnect, FOX or HDX, and many other fea­
tures ..................... . ... .. ............. $180 
Wamco 8080 processor board ... . . . . . . . ....... . .. $60 
Cromemco 4FDC disk controller, 5- or 8-inch, extra serial 
port, ROOS in-ROM .. . .................... . . .. $250 
MEK 6800 computer with 8K, programmable through a 
Hexadecimal keypad . . .. . .. . . ... . ............. $125 
Z8/BASIC Computer (designed by Ciarcia); 5-slot expansion 
rack (active termination) & power supply in cabinet; SYKES 
8-inch intelligent disk drive; Sweetalker speech-output 
board .......... .. . ... .. .. . .. .... . . . .. . . All for $780 
Western Digital Pascal Microengine w/UCSD Pascal and two 
8" drives ...... ... ..... . ............... . . . .. $2000 
Shaffstall EDl7700 phototypesetter floppy disk interface for 
use with Compugraphic Editwriter series typesetting equip­
ment, with standard ASCII translation software. Excellent 
condition ..... .. .. . ... . ..... . ......... . . . ... $8500 
Three SCION word processing subsystems complete with 
keyboard, monitor, S-100 display board, and Wordsmith 
editing software .............. . . .. $1200 ea. or 3/$3000 

Documentation is available for equipment. 

Prices are FOB Peterborough, NH 

Call or write Jon Swanson, c/o BYTE, 70 Main Street, Peter­

borough, NH 03458 (603) 924-9281 . 


Circle 350 on Inquiry card. 

,_______, L LJDEFl 
SYSTEMS ready to BOOT & RUN ~hipped G/l.Ound iAi2_ wo~ed 

110 and 220 Volt Systems avaifa~ee to~ €&!/O~ 
Terminals/Printers/Custom fength Cables 
Diskettes & MOST SOFTWARE except Apple 

l\~ @@@[il(i)IYJ~ WINNERS CF GODBOUT 85/88 's 
LOMAS ,.__,. •M Chris O'Neal Newport News, VA 

TeleVldeo David Halco Streetsbero , OH 
EPSON &T:!m;!' rJ Wyatt Lewis Mechanicstown, OH 

BUDGET 1 Cabinet 2-8" Drs LUXURY 2 CVT Cabinets 2-DS-8 11 

6MHz CPU Z,64K, Sys $2795 6MHz CPU Z,64K System $3950 
6MHz 85/88,64K, Sys 2795 7/8MHz 85/88,64K, Sys 3995 
256K MPM 8-16(tm) Sys 5295 256K MPM 8-16 System 6645 
·eletek Z80A,64K,Sys 2195 lOMHz 8086 ,641<,CSC Sys 4650 

Slave Z80's avail for above Lanas lOMHz 8086,128K 3995 
Lanas MPM86,256K, Sys 4350 Lanas MPM86(tm)256K Sys 5150 
LaTias lOM-iz 8086,128K 3195 Seattle Gazelle 4595 
Seattle 8086,64K, 3095 Seattle Sys II 128K 3135 

orrow Micro Decision 949 Morrow Decision DZ 2691 
odbout System A,B,C Call Godbout Disk Sub-system 3295 
odbout Disk II A&T 596 Godb.out Disk 1 A&T 371 
nterfacer 4 A&T 263 Godbout 8086 CSC lOMHz 638 
odbout RAM 21 128K 985 Godbout 6MHz 85/88 A&T 319 
anas RAM 67 128K 1116 Lanas 128K Dynamic 8-16 636 
tt Bak up for above 85 LDP 72,CP/M(tm)86,MEM DR 415 

anas Hazitall 260 C .Itoh FlO 40 cps 1395 
orrow 65K Static ram 404 Morrow Multi I/O 276 
attle 8086 Set MSDOS 671 Seattle RAM+ IBM PC 192K 575 

evevideo 925 715 Prism 132 Color printer 1595 
200 BAUD SMARTMODEM 525 EPSON MX8CfT & Graftrax+ 499 
orcim SuperCalc 175 SPELLBINDER CPM or IBM 269 
CPtt, C~'I 'i6, & MPH 86 .ire Tr.idem,JrkS of OltJlt.1 l kese .1rch ALL lnICl:S Sl.IBJ(CT TO CHAIC( 

.O. BOX 951, Westminster, CA 92683-0951 (714) 895- 1746 

BYTE Clearance Sale 
The installation of new microcomputer systems at BYTE allows us to sell some of our old equipment. The items for 

sale have been used for varying lengths of time, but are all in working order (except as noted). All units are sold as is. 
Prices are FOB Peterborough, New Hampshire. 

Three high-performance word-processing subsystems for use with a microcomputer, each consisting of a: 

Scion Screensplltter memory-mapped S-100-bus video-display board 

Scion parallel-port keyboard 

Scion Wordsmlth text-editing software 

Ball Corporation green-phosphor video monitor. The units are all in excellent condition. 
Price: s1200 each, 53000 takes all three. 

Shaffstall EDl7700 phototypesetter floppy-disk interface for use with Compugraphic Editwriter-series 
typesetting equipment. including standard ASCII translation software. (This device reads and writes phototypesetter 
disks with textual data transmitted or received through a serial RS-232C link.) Excellent condition. 
Price: 58500. 

Pensee Pascal Mlcroenglne computer system. including ucso Pascal version 3.0. 16-bit 
microprocessor. two Shugart BOOR single-density 8-inch floppy-disk drives. and two RS-232C serial ports. Good condi­
tion. 
Price: S2000. 

For more information. contact 
Jon Swanson at BYTE Publications Inc.. 70 Main St.• 

Peterborough. NH 03458. 
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Listing 1 continued: 

INIT .H 	 LD ML, <END. TX> Point to END.TX,,, 

INC HL ••• plua on1 ••• l 

LD <HERE. l ,HL ••• with HERE J 

RET l Rtturn J 


[ ············································~··~········ 
SET. BC ,,..... 
Thi• 1ubroutln1 11 u11d to a1t up th• count In BC 10 th•t tht 
ho byt11 <B I Cl can b1 d1cr1A1nhd 11p11nttly when counting 
th• rtp1tltlon1 for • loop. (Thi• ii dont btCIUH th• DEC BC 
Instruction dot• not 1ff1ct th1 z1ro or c1rry flag• - which 
"1k11 th1t instruction iApr1ctlc1l for d1t1rAinin9 wh1n the 
count r11ch11 zero.> This subroutln1 incrt"enta B unlea1 the 
v1lu1 of C ii z1ro. R1gi1t1r1 HL, DE, 1nd A are not affect1d 
by this 1ubroutin1. l 

SET. BC 	 INC c If C i1 z1ro, ... J 

DEC c ••• then set the Z flag J 

RET z Rtturn <with no ch~ngel if c"o J 

INC B lncrtfttnt B l 

RET Return J 


SUB.DP 

Double pr1cision subtraction. This subroutine subtract. tht 
16 bit po1itiv1 int191r in rtgisttr pair BC fro" the 16 bit 
positive int1ger in rtgisttr pair HL and then adds one. The 
result ii pl•ctd in BC, and tht c1rry fl•g is 11t if the result 
i1 1111 thn or equ•l to nro. Rtgi1ters A, DE I HL ilre not 
chang1d by this subroutine. l 

SUB. DP 	 LD <SAUE.Al,A Save the cofttents of register A l 
LD A,L Put low ordtr byte in A J 
SUB c Subtract lo• order byte &set 

c11rry fl;ig if negative result 
LD C,A Put low order rtsult in C J 
LD A,H Put high order byte in A J 
SBC B Subtract high order byte with 

carry and set carry f hg if the 
result is less than zero J 

LD B,A Put high order re5ult in B l 
INC BC Adjust count to include both bytes 

bting pointed to J 
LD A, <SAUE.Al Restore the v•lue of register A l 
RET Return, with carry flag still 

set 11ccording to the "SBC" 
instruction l 

[ lletleletlUlf lfl tU 1lli!:tt•:tit•lofiltftlL•l11J•l•.. t•-llil•'4lt•••+•+•••,••·.. • ••• 

BB.CNT 	 I L.CNT 
1•••••••••••••• 

This 1ubroutin1 counts th• byt11 b1tw11n th1 b19innln9 of 
th1 t1xt <or, If th1 L.CNl 1ntry point i1 used, th• position 
indic1t1d by Hll 1nd th1 cursor. On output, BC 1quill1 the 
nuftbtr of byt11 <• coftprtu1d-1p1c1-byh count. as one>, 
inclu1iv1, ind th1 c11rry fl1g i1 11t if th1r1 1r1 no byte1. 
R1gilhr1 DE I A u1 not ch1ng1d by this 1ubroutin1. l 

16.CNT 
L.CNT 

LD 
LD 
LD 
LD 
JP 

' 

Hl.,(BEG.TXl 
B,H 
C,L 
HL, (BEF .CU> 
SUB. DP 

C Point to the f int byte of 
C "ov1 nlu1 in HL. •• J 
C ... toBCl 
[ Point to byte before cursor 
t JuAp to subroutine to c1lcu

HL-BC+l l 

teMt 

late 

[······················••rtiii;t•••··················l·········· 
Nl.CNT 	 I R.CNT 

This 1ubroutin1 counts th1 bytes between th1 eftd of the text 
(or, if th1 R.CNT entry point i1 u11d, tht position indicattd 
by Hll 1nd tht cursor. On output, BC 1qual1 the nu"ber of 
byta1 <• coftpres1td-1pace-byt1 counts 111 ontl, inclusive, 
and tht c;irry flag is set if there ;ire no bytes. Reghters ~ 

& DE art not changed by this 1ubroutint, J 

"D.CNT 	 LD HL, <END. TX> ( Point to last byt1 of text 
R.CNT 	 PUSH HL L Push HL onto 1hck J 

LD HL,<AFT . CUl C Put valu1 of AFT .CU in HL l 
LD B,H [ hvt th•t valut to ••. l 
LD C,L [ ••• r1gister pair BC l 
POP HL [ Rutore HL ] 
JP SUB.DP C Juftp to subroutint to calcul;.te 

HL-BC+1 l 

t .. .......... ............................!f:Ltl$.$tffl-Jtllflt!t*flf!f•'.fl.t.•~· 


GP.CNT 
:tc••••• 
lhi1 subroutine counts the fteftory locations af the cursor 
gap (which 11re available far inserting character1l. On 
output, BC equals the nu~ber of locations available, and the 
carry fhg is set if thtrt art no loc11tions avaihblt. 
Registers A I DE are not changed by this n1broutine. l 

GP.CNT 	 LD HL, <BEF.CUl C Point to byte before cursor 
LD B,H t "ovt th1t value to .•• J 
LD C,L ( ... register pair BC J 

Listing 1 continued on page 414 
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•Payments from foreign countries must be made in US funds payable at a US 
bank. 

Circle and send requests with payment to: 
BYTE Magazine *Please allow 4 weeks for domestic delivery and 8 weeks for foreign
70 Main St, Peterborough, NH 03458 delivery. 
Attn: Back Issues name 

address 

-

1976 1977 1978 1979 1980 1981 1982 1976 1977 1978 1979 1980 1981 

Jan. 52.75 53.25 53.25 July 52.00 52.00 5 2.75 5 2.75 53.25 53 .25 53.70 

Feb. 52.75 5 2.75 53 25 53.25 53.70 Aug. 52.00 52. 75 52.75 53.25 53.25 53.70 

March 52 .75 53.25 53.25 53.70 Sept. 52.75 5 2.75 5 2.75 53.25 53 .25 53.70 

April 52.75 52.75 53.25 53.25 53.70 Oct. 52.75 5 2.75 53.25 53.25 

May 52.00 5 2.75 52.75 53.25 53.25 53 .70 Nov. 52.75 53.25 53.25 53.25 

June 52.00 52.75 52.75 53.25 53.25 53.70 Dec. 52.75 52.75 53.25 53.25 53.25 

The above prices include postage in the US. Please add SI .00 per copy for 

Canada and Mexico;_and S2.00 per copy to foreign countries. city state __ zip 
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NEW FROM McGRAW-HILL 

For anyone thinking of adesk-top computer 

who doesn't know where to begin 


or what to actually expect when it gets going. 

McGraw-Hill's At-Home Seminar in selecting the right microcomputer for your 


business or profession . .. and getting every benefit it has to offer quickly and trouble-free. 

On cassettes, with text, workbooks, and computer simulator. 


Now, you can gain a clear understanding of 
whether your business will actually benefit from 
your having a microcomputer, and how much. 

You can learn what a microcomputer will really 
do, how it does it, and 
what's required to make 
it happen within your 

organization. 
You'll know the kind . 

of computer that's best 1
for you - in terms of 
your present needs and 
probable future re­
quirements. Without 
paying too much for ex­
cess capacity, unneces­
sary functions, or the 
wrong peripherals; or, 
committing probably the 
greater mistake of pay­
ing too little for equip­
ment inadequate to your needs. (There are more 
choices available than anyone can investigate on 
their own.) 

You'll be able to evaluate the big name brands 
and the unfamiliar ones. Objectively and without 
having to depend on the "expertise" of a salesman. 

Removes every mystery, 
helps you over every hurdle 

In other words, with McGraw-Hill 's at-home 
seminar, quickly and inexpensively, through cas­
settes by experts and vivid text, you ' II be able to 
draw on the experiences of hundreds of others, 
become comfortable with the technical com­
plexities (only a few are essential from the user's 
point of view), make knowledgeable, intelligent 
decisions about entering the computer age. 

You'll know what programming is all about. 
Not to do it yourself but to evaluate those pro­
grams (software) that are available in terms of 
your own needs. As you' II see, the secret is not 
getting the right programs, difficult enough in 
itself, but programs that will work together so all 
your functions are compatible, particularly as 
your system develops and expands. 

We take you through every step. Clearly and 
concisely. Without technical jargon. Of course, 
since this is one seminar that you control, repeat­
ing whatever's necessary is easy, while you can 

quickly skip through anything you already know 
or that's irrelevant to your purposes. 

We show you exactly what to expect and what 
has to be done to perform with speed and 

efficiency the functions 
you have in mind already 
- inventory, general 
ledger, word processing, 
etc. 

Then you'll see how 
your computer can be 
used to perform tasks no 
mechanical system can 
duplicate or human 
mind encompass. Con­
trolling, coordinating, 
analyzing, forecasting 
... accessing informa­
tion you never knew 
existed. 

The Third Stage 
Actually, this is the third stage of the computer 
revolution. From mainframes, which only the giant 
corporations could afford, to minicomputers cost­
ing $50 to $100,000 that brought computers to tens 
of thousands of companies, to the new generation 
of desk-top, micro/mini computers, ranging in 
price from $3-$4,000 to about $10 or $12,000 (with 
substantial tax benefits cutting the cost even more) 
that are feasible even for 
one to two-people firms. Call Toll Free I -800-323-1717 

\X11at is truly extraor­ Ask for Operator 50 (In Illinois, phone 1-800-942-8881)
dinary about this is that Or Mail Coupon
these new, little, inex­
pensive computers can r-------------------------­
do virtually everything Tu: McGraw-Hill Continuing Education Center ll'J 'J ~ 
those old giants could do Computer Science Division C:-1 • ~ 
- and in many ways 3939 Wisconsin Avenue, NW 1•n 

Washington, DC 20016 •more, since they' re more 
flexible and can use No Risk, No Obligation Reply Form 
preexisting programs for At-Home Seminar on Microcomputers with Cassettes 
almost el'ery function. YES, I'm interested in finding out more about your microcomputer learning program.

You don't have to Please send me complete and detailed information. I understand this does not obligate me 
delay or miss out on this 
for lack of understand­

in any way and that no salesman will call. 

ing orfear you'll be get­
ting in over your head. Name ll'Jease n1mJ Title 

Conversely, plunging 
ahead without adequate Organization 

preparation- depend-
Street Address 

City/State/Zip 3487-102 

ing on a salesman or a company representative 
to help you over the rough spots-could create a 
nightmare, disrupt your operation for months and 
cost you more money than a computer can save in 
years of operation. 

If this seminar does no more than help you 
through the transition from mechanical to elec­
tronic operations, it will be one of the best invest­
ment\ of time and money you've ever made. 

Get Free Information 

Without Risk or Obligation 


But we're not asking you to accept this or anything 
else we've promised without thoroughly examining 
what the program has to offer. Call toll free (or 
return the coupon below) and we'll send you 
complete and detailed information. Read it 
through, you'll see how thoroughly the subject is 
covered, how professionally it's handled, and 
exactly what it includes to help meet your specific 
needs. 

If you decide to go ahead, the 12 sections can be 
covered quite quickly. Moreover, the cost is a frac­
tion of what you'd probably spend at a one, two or 
three day seminar. With an added bonus ... since 
most of your material will be extremely helpful to 
those who will actually be running and responsible 
for the computer in your office. 

All it takes to enter the computer age is a phone 
call to McGraw-Hill. Do it now. 
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Listing 1 continued: 
L D HL, (AFT. CU ) Point to byte •fhr the cursor 
DEC HL Adjust the nuMbers .•. ) 
DEC HL ... to get tht proptr result ) 
JP SUB. DP Ju•p to subroutine to Cdlculate 

HL-BC+1 J 

•••••••••••••1..:t11••=•1••••••=•••·••••••••*••••••••••••••1•• 
LDIR. 
ou• 
Thit 1ubroutln1 copi11 BC nu•btr of byt11 1uch that they can 
be 1hltt1d toward1 th1 lower addr11s ind of "'"ory. The first 
byte •ov1d Is fro• th1 1ddr111 indicated by HL to the 1ddre11 
indicat1d by DE, and it is at th1 low1r addre11 end of the 
block of byt11 being shifted. · Thi1 in1truction is equivalent 
to the LDIR (loaD, lncr1•1nt, Repeat> instruction of th1 ZBO 
"icroproc111or, 10 if a ISO i1 to b1 u1ed, th1 calls to thi1 
subroutine can be replaced with th1 LDIR instruction, Reglsttr 
A i1 not changed by this subroutine. J 

[ S.ve th1 contents of register A1 J 
LDIR. LO (SAUE.Al,A 

[ Adjutt th1 conhnts of BC tor UH ;is a two-byte counters J 
CALL SET .BC 

J:_ Kov1 th1 nut byte fro• (HU to (DE) and point to the next 
P•ir of locationt: J 

LP1 IR 	 LO A,(HU 
LO (DE>,A 
INC HL 
INC DE 

t:: 0.cre•tnt tht byte counter and repeat the loop it not uro: ) 
DEC C 
JP NZ,LPIIR 
DEC B 
JP NZ,LPllR 

[ Rt1tore th1 contents of re9i•ter A and retur•1 ) 
LD A,<SAUE.A> 
RET 

[ ················•**'**'**•••••••••••••••**'*••**':~*••* 
UDR.
:ti•••• 
This subroutine is si•ilar to the LDIR subroutine above except 
that th1 bytes 1r1 copied 1uch that they can bt shifted tow<1rds 
the hlgh1r end of •t•ory. · The first byte •oved is at the upper 
addr111 end of tht block of bytes being shifted, and it is ..oved 
fro• the address indicated by HL to the address indicated by DE. 
(BC nu•btr of bytes are •oved.) This subroutine is equivaltnt 
to th• LIDR instruction of the ISO, so the calls to this 
subroutine can be replaced with th1 LDDR instruction if a ZBO 
is used. Register A is not changed by this subroutine. ) 

[ This subroutine differs troo th• LDIR nlbroutint only in that 
HL and DE are d1cr1•1nttd instead of incre•ented: J 

LDDR. 	 LO (SAUE.Al,A 
CALL SET .BC 

LP1DR 	 LO A,CHLl 
LO !DEl,A 
DEC HL 
DEC DE 
DEC C 
JP NZ,LPIDR 
DEC I 
JP NZ ,LP! DR 
LD A,(SAVE.Al 
RET 

HOUE.L 

=······
Thil subroutine •oves a block of character• such that the 
position of th1 cursor gap •ovts to the left. On input, HL 
"ust point to tht character which is to beco•e the character 
to th1 right of the cursor. Initially that character •u•t 
be to the left of the cursor. On output, the values of 
v1rlabl11 BEF.CU and AFT.CU are changed appropriattly. J 

[ Count the nu•ber of bytes which n11d to be f'IOYed; return 
if there art non11 J 

NOUE.L CALL L.CNT 	 Count tht nu..btr of bytes (to 
the left) which need to be •oved; 
Ruult in BC. Stt carry if none. 

RET Return if thtre are no byhs to 
bt •OVtd ) 

[ Kovt bytn to the right, acrou the cursor gap: J 
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LO HL, (AFT .CU) Point to the des ti nation ••• 
DEC HL ••• ot the fir1t byte ••• J 
EX DE,HL ••• u1in9 regishr DE J 
LO HL,(BEF . CU) Point to the first byte to be 

•ovtd, using register HL J 
CALL LDDR. Block •ove, dtcre,.ent •ode, of 

BC nuobtr of bytes J 
Adjust the valu11 of BEF.CU and AFT.CU to indicate the new 

cursor po1ition: J 
LO (BEF.CUl,HL HL alrudy points to the byte 

before the cursor J 
EX DE,HL Kove DE to HL l 
INC HL Point back to last byte "oved .•• 
LO (AFT.CU) ,HL ••• tor the address of the byte 

after the cursor J 
[ All done: 

RET 

HOUE.R 
:let•••• 
This 1ubrouti ne •oves a block of characters such that the 
cursor •oves to th• right. On input, HL points to the 
character which is to beco•e the character to the left of 
the cur1or. Initially that character •ust be to the right 
of the cursor. On output, the values of the variables 
BEF.CU and AFT.CU are changed appropriately. l 

[ Count the nuober of bytes which need to be •ovtd; return if 
there are none: ) 

NOVE.R CALL R.CNT 	 Count the byte1 (to the r i 9t.t) 

which need to be "oved; result 

in BC. Set carry it none. J 


RET 	 Return if there art no byte. 
to bt •oved J 

[ Kove bytes to tht lttt, across th• cursor g~p: J 
LO HL, (BEF. CU) [Point to the de1tin1tion .•• 
INC HL [ ••• of the fir•t byte .•• J 
EX DE,HL [ ••• using re9isler DE J 
LO HL, (AFT .CU) C Point to the first byte to 

be •ovtd J 
CALL LDIR. Block "ove, incre•tnt "od•, 

ot BC nu"ber of bytH J 
Adjust the valuu of BEF. CU and AFT.CU to indicatt the new 

cursor po1i tion1 J 
LO (AFT .CUl ,HL HL already points to the byte 

after the cursor J 
EX DE,HL Kove DE to HL J 
DEC HL Point to tht hit byte •ovtd ... 
LO (BEF .CUl ,HL ••• tor tht addrt•s of tht byte 

btfort the cursor l 
[ All dontl 

RET 

[ ••• ·lli••·····~.. .;it 1••rt••*:fl•*••+••·--~···········-······· ..···· 
SRCH .L 

Thi1 subroutint 1earches to tht left (toward lower ~ddr1s1esl 
for the fir•t occurancr of the byte which is in regi1t1r A. 
On input, HL •ust point to th• first byte to bt checked, ~nd 

BC •ust indicate the nu•ber of bytes to be chtcktd. On output, 
the Z flag is set it, but only it, th1 byte is found - in which 
cn1 HL points to the byte after the •atching byte, (le. HL+1 
is the addres• of the •atching bytt.l Also on output, a cleared 
carry flat Indicates that the la•t bytt (of tht BC bytes> was 
rnchtd lbut the Z flag still indicates whether the last byh 
~atcht1 or not). This 1ubroutint is equivalent to tho CPDR 
ICo•Pare, Decre•ent, Repeat> instruction of the ZBO "icro­
procenor ucept that the carry flag i1 uud instead of the 
p1rity f la9. Therefor•, it a IBO i1 to be used, thr 
following code can be used to replace the given codes 

SRCH.L 	 CPDR 

SCF 

JP PE,SKP1SL 

CCF 


SKP1SL RET 

[ Adjust the cont1nts of BC so that it can be used at a 
double-bytt counter: J 

SRCH.L CALL SET. BC 
[ Co•pare the byte in "'"ory with the conttnts of register A, 
~nd point to the neMt byte in •e•ory: J 

LP1SL 	 CP (HU 

DEC HL 
 Listing 1 continued on page 416 
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BUY DIRECT 

CONSUMER BUY DIRECTPURE RADIO SHACK EQUIPMENTDISCOUNT SAVE 

PRICES MONEYLOW DISCOUNT PRICES . 

~MICRO MANAGEMENT SYSTEMS, INC.~ 

TRS-80 DISCOUNT PRICED FROM TRS-80 DISCOUNT PRICED FROM 
COLOR COMPUTER ................ $299 MODEL II ........ . . . ............. $2988 
MODEL Ill. ....................... $609 MODEL 16............. .... . .. . .. '4158 

We offer you the total package• ••••••••••••••••••• 
-SATISFACTION . . . . . . . . . . • . thousands of satisfied customers since 1978! 
-PRICE. . . . . . . . . . . . . . . . . . consistently offer the best value! Save money 
-HONESTY. . • . • . . . . . . . . • . . no gimmicks, no worry - mail order ease! 
-INVENTORY. . . . . . . . . . . . . . large, full line to assure fast delivery! 
-RELIABLE PRODUCTS. • . • . . . backed by major Name Brand manufacturers! 
-ALL U.S.A. SHIPMENTS. . . . . . are fully insured against damage or loss! 
-TOLL FREE PHONES. . . . . . . . . doesn't cost you a penny to call us! 

CALL US TOLL FREE FOR YOUR DISCOUNT PRICES! 

*WRITE FOR FREE CATALOG* 

TRS-80 

PERSONAL COMPUTERSJllATARI PRINTERS FRANKLIN 

SOFTWARE 
c~ commodoreC:EnTRDnlC:S® Smith-Corona® 

DAISY WHEEL COMPUTER 

MICRO MANAGEMENT SYSTEMS, INC. 

PARCEL DIVISION - DEPT. NO. 1 

2803 Thomasville Road East • Cairo, Georgia 31728 
GA. & INFO 912-377-7120 

All TRS-80 Equipment is Pure Radio Shack Factory Built. Free copy of Radio Shack 
Warranty available upon request. TM - Tcndy Co•Pc•ct;cn 

ORDER TOLL FREE 1-800-841-0860 

Circle 245 on Inquiry card. BYTE October 1982 415 
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Listing 1 continued: 
[ If lhe byln are the •a"'• <kip ahead: ] 

JP Z,FOUND 
Doc re"tnt lhe Ioop counter and repeal the Ioop if i l is 

not zero: l 
DEC C 
JP NZ,LP1SL 
DEC B 
JP NZ ,LP 15L 

[ No "atch wa1 found, so clear both the carry flag and the zero 
fla9 and r1lurn1 l 

NOTFND 	 lD <SAVE.Al,A Savt lht cont1nt1 of A ] 

XOR A Clear both tht carry ,,, 

INC A ... and lht Z fh9s ] 

LO A,<SAVE.Al RHlore A without changing 

RET Rtlurn with NC &NZ 1tatu1 


[ A "alch was found, 10 decrt"tnl lht byte count•r on• !awl 

ti"e and 1kip •head if lht counltr i1 1lill not zero: ] 


FOUND 	 DEC C 

JP NZ, SKP2SL 

DEC B 

JP NZ,SKP2SL 


[ The "alch wa1 found on the last byte. Clear tht carry flag 
and 1tl 	lht Z ti ag, lhn return: J 


LO <SAVE.Al,A [ 81v1 the content& of A ] 

XOR A C Clear carry flag, sel Z flag 

LO A,ISAVE.Al [ R11tor1 A without changing flags 

RET [ Return with NC & Z status l 


[ Tht Natch was found btfore the count reached zero. Re-adjust 
tht byte counter lo its ori9inal for": l 

SKP2SL 	 INC C [ If C is zero, ... ] 

DEC C [ ... then set lhe Z fla9 

JP Z,SKPJSL [ It C is not zero, ••• ] 

DEC B [ ••• then decre.,tnt B J 


[ Sel both lhe carry flag and lht Z flag, then rtturn: 
SKPJSL 	 LO <SAVE.Al,A [ Save lhe content1 of A ] 

XOR A [ Set lhe Z fla9 l 
SCF C Sel lhe carry flag l 
LO A,<SAVE.Al [ Restore A without chan9in9 flags l 
RET [ Return with C &Z status l 

SRCH.R
:tr••••• 
[ This 1ubrouline i1 si"ilar lo the SRCH.L subroutine above 
except that lhe search is perfor"ed in lhe opposite direction 
<lo lht righll. ll starches for a "alch to the contents of 
register A 1lartin9 at HL and 1earch11 BC bytes towards the 
hi9her addre11 tnd of "'"ory. Tht oupul conventions are the 
••ne as for lhe SRCH.L subroutine except that if a ..atch is 
found, lhe "1lchin9 byte will be in lhe address indic<1led by 
HL-1 , Since the endings are lhe ""' 11 for SRCH.L, this 
subroulint u11s those endings. This subroutine ii equivalent 
to lhe CPIR ICoftPare, lncreftent, Reptall instruction of the 
Z80 1xc1pl for lht u1e of lhe carry flag instead of lhe parity 
fla9. Thtrtfort, lhe allernalivt ZBO code given for lhe SRCH.L 
•ubroulint can be used here by replacing CPDR with CPIR and by 
replicing 6RCH.L and SKP1SL with SRCH.R and SKP1SR 
<respectively>. J 

[ Tht co""'nts are exactly the 	sa"t as for SRCH.L except as 
noled1 l 


SRCH.R CALL SET.BC 

LP1 SR CP !HU 


I NC HL !Thi• is lhe only Instruction 
which i1 different J 

JP Z,FOUND 
DEC C 
JP NZ,LPISR 
DEC B 
JP NZ,LP1SR 
JP NOTFND 

CR.LFT 

'fhil subroutine snrchts for lht btginnlng of the <E-1 l-th 
lint to lht ltfl of lht cursor, u1ing c1rrl191 return• lo 
indicate lht end of tach line. Dn input, r1gi1ter E "u1t 1qual 
tht nu"btr of carria91 r1turn1 to bt found, whtre the character 
to lht ri9hl of lht last CR found ii lht desired ch~racler. 
<Nol11 If E•1, tht b19inning of lhe line containing the cursor 
is lht location lo be found.) <Nol11 E•O i1 not allowed.) 
On output, thtrt art four po1sibl1 c111s, indicated by the 

shlu1 	of the carry fh9 and lht ztro flag1 

Can 11 NC I Z HL = 	Addrtss of tht byte to tht right of the 
E-th carria9e rtturn (countin9 fron the 
cur1or toward1 the lefll. 

E = 0 

Ca11 2: NC I NZ 	 HL • BEG.TX <Addres1 of first byte of text> 
E • NuNbtr of carriagt rtturn1 not found. 
Tht b19innin9 of lht ltMl WIS tncounlertd 
btfort rtaching lht desired lint. 

Cue 3: C I NZ 	 HL • lrrtltvant 
E • Unchanged 
There art no byte1 of ttxl to the left of 
lhe cursor. 

Cue 4: I Z 	 HL • lrrtlevan\ 
E • 1 <Unct.anged l 
The be9innin9 of tht line containing lhe 
cur1or wa1 to be found, but the cursor 
was already al the be9inning of the line. 

[ Deler"int the lolal nunber of bytes of text to the left of 
the cursor1 l 

CR.LFT CALL BG.CNT Result iri BC, c~rry fla9 set if BC•O 
[ If lhert are no bytes lo lhe left of lhe cursor, return with 
the carry flag sel and lhe Z fla9 cleared (Cue N 3l: l 

JP NC,SKP1LF [ Carry i"'lies count is non-zero 
XOR A [ Stl A lo ztro l 
SUB 1 [ Status of fla9s1 C I NZ J 
RET [ R1turn J 

[ Check for 1p1cial case l4 in which E=1 and the byte lo lhe 
left of the cursor i1 a carria9e return <ie. The cursor is 
al lhe b19innin9 of lhe duirtd lint>. If this is not the 
use, skip over lhe next sec lion: l 

SKP1LF 	 LO HL,!BEF.CUl [ Point lo the left of the cursor 
LO A, <HU [ Load lhe bylr l 

CP CR. h i l a carri1ge return 1 J 
JP NZ,9KP2LF If it ii not, 1kip ahead l 
LO A,1 Lo1d A with 1 l 
CP E h E•1 T l 
JP NZ,SKP2LF If not, •kip ahtad 

[ The cursor i1 already al lht b1ginnin3 of a line and E = 1, 
so indicatt a C111 l 4 by 1ettin9 both lht carry and Z f1<>9• 
and relurn1 J 

SCF C St1tu1 of fla3s1 C & Z 
RET C Return l 

[ Store th1 carria91 return cod• in re9i1ttr A1 
<Nol11 HL 1till point1 lo lht byte before the cursor> ) 
SKP2LF LD A,CR. 

[ Snrch for lhe next c1rriag1 return lo lhe left: l 
LP3LF CALL SRCH.L [ 	Starch op1ration, lo the left, 


starling al HL, repeals until CR 

found or BC•O J 


[ If the b19innin9 of the ltxl hH b11n reached, skip ahtad1 
JP NC,SKP4LF [ A cl1ar1d carry fla9 i"plies 

BC • 0 l 
[ If "ore c1rriag1 r1turn1 nttd lo be found, repeat the loop1 
<Nolt: HL 1lrndy poinh lo lht bylt btfore tht CR> ] 

DEC E [ 	Dtcrt.,tnt CR counltr J 
JP NZ,LP3LF [ R1pe1t loop ~f not zero 

C C111 l11 Enough carria91 return• have been found, 10 point 
to the bytt followin9 the lul CR found, ch1n91 the fla9s, 
and r1turn1 l 

INC HL Point to the last CR found 
INC HL Point lo the byte lo lhe right 

of i l l 
XDR Stalu1 of fl19s1 NC, &Z ) 
RET Rtlurn l 

[ Tht beginning of th1 lexl has betn reached, 10 sel HL to the 
addrtsl of the fir1t bylt of ltxl and clnr the carry flag: l 

SKP4LF 	 INC HL [ (Notti 0011 nol affect zero flag> 

SCF 

CCF Carry flag cleared J 


[ If the first byte of lhe text i1 not a carria9e return, adjust 
the line count and return1 l 

JP Z, SKPSLF 	 Zero flag still unchanged fro" 
search operation; it indicates 
whelhtr lht first byte i \ a CR ) 

DEC 	 Decrtftenl line counter l 
RET 	 Rtlurn with tht carry flag 

cl11red and tht zero f11g 
deter"ined by the results of the 
decrtntnl E operation. !Case 
l1orl2J 

[ The ti rsl byte of lht lrxl i1 a carriage return; if this is 
enough CR'1 found, point to lhe ntxt bylt and rtturn1 l 

SKPSLF INC HL [ Point to tht stcond byte of lexl 
Listing 1 continued on page 418 
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~EMPLOYMENT OPPORTUNITIES 

Research 


Associate III, 

Robotics/Circuit Design 

Design and Implement analog and digital cir­
cuits In support of robot research Involving 
computer Interfaces, vision systems, various 
sensors (for example, force, proximity), and 
low power electronics. Work with technician; 
write and deliver oral reports on research re­
sults. BSEE with at least 3 years work expe­
rience. Familiarity with digital equipment, 
analog circuitry, Instrumentation-type cir­
cuitry. Competence with video signals. Submit 
resume to: Ann Y. Enloe, Employee Relations 
Officer, Research Associate Ill, Robotics/Cir­
cuit Design position, Personnel Office. 

University of 

Rhode Island 


80 Lower College Road 
Kingston, Rhode Island 02881 

An affirmative action/equal 
opportunity employer m/f 

Let 
McGraw-Hill's 
Classified 
Ads Work 
For You 

For only ... 

$768 

your recruitment ad in this 
4" space will reach 290,000 
qualified readers just like 
yourself. 

To place your ad call 212­
997-2556, or send your copy 
to the address below. 

E~TI 
P.0. BOX 900, NY 10020 

DP OPPORTUNITIES 


Martin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex­
ternal Tank Program has the following immediate opportunities at their Michaud 
Assembly Facility in suburban East New Orleans: 

Business Applications Programmers/ 

Project Lead Experienced In: 


•Engineering •Manufacturing •Shop Floor Control 

•Scheduling •Inventory •Purchasing 

UNIVAC OMS 1100 Data Base Or Other CODASYL Data Base 

Experience Utilizing The Data Manipulation Language With 


COBOL Knowledge Of: 

•DDL •SDDL •TIP/CMS •DPS 1100 •DDS 1100 

Specialist 
•Network Controllers •Operations Research 

All interested and qualified candidates are urged to send their resume, complete 
with salary history and background to: Martin Marietta Aerospace, Dept. B, P .O. 
Box 29304, New Orleans, Louisiana 70189, Attn: Personnel Department. We are an 
equal opportunity employer, mll/h . 

WIARTIN IWARIETTA 

YOU SPENT LONG HOURS STUDYING TO GET 

YOUR DEGREE , BUT NOW YOU'RE PUZZLED 

ABOUT WHERE YOU CAN GO TO BEST 

USE THOSE SK ILLS . 

WARNER ROBINS AIR LOGISTICS CENTER 
offers a civil service career as an engineer with a chance to 

work with state-of-the-art technology to support the most 


advanced defense weapons system In the world. 

Warner Robins ALC will hire approx. 180 electronic/computer 


engineers. For more Info. call toll free 

1-800-841-9193 or 1-800-342-0570 (In Georgia) 


or write to: DPCSC-Employment office, Robins A.F.B., Georgia 31098 


WARNER ROBINS AIR LOGISTICS CENTER 


ROBINS A.F.B., GEORGIA 31098 


U.S.CITIZENSHIP REQUIRED-AN EQUAL OPPORTUNITY EMPLOYER 
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Listing 1 cont inued: 
8EC E 	 O.crt•tnl Ii ne counter 1 
RET Z 	 Rtlurn ~ all CR ' • found 

statu1 of flags: NC, I Z 
(Case I 1 > 1 

[ The beginning of ont •ore line c•n be found tince the c;irri a'3e 
return at the beginning of the lt•l is the first (and only> 
byte of a line, so point back to it and decre"ent the line 
counhr: J 

DEC HL Point to the first byte of text 
DEC E Count another Ii ne found J 
RET Return with carry flag cleared, 

and zero flag deter•ined by the 
rtsult of tht prevlou1 
instruction. !Case 11 or 121 l 

[ ··········································*•••*••~·····*•• 
CR.RIT 

Thia 1ubroutin1 s1archt1 for the beginning of th• E-th lint 

to lht right of tht cursor, using carriagt returns to indicate 

th1 tnd of 11ch lint. On input, r1gist1r E "u1t tqual the 

nu•btr of c1rriagt rtturn1 to bt found, wh•r• the ch1racter to 

th1 right of lht E-th carriagt return (to th• right of the 

curaorl It tht dtsired characltr. <Noh1 E•O is not allowtd.I 

On output, lhtrt art four possiblt c1111, lndicattd by tht 

~htu1 of lht carry flag and the ztro fhg1 


CASE 11 NC I HL • Addrt1s of tht byte after tht E·th 

carriagt rtturn to the right of tht 

c uraor. 


E • 0 

CASE 2: NC I NZ HL = Addrets of th• byte 1fhr the Int 

carriage rtturn in the l•Ml . <But if 

lht last byte Of ttMt is ii carriage 

return, it will point to the bytt 

1ft1r lht nt•l·to·th1-la1t carrii19t 

rtturn. l 


E = Nu•btr of c1rriag1 rtturn• not found 

CASE 31 I NZ 	 HL • lrrtltvlnt 
E • Unchaaged 
There i1 10 t1Ml to the right of the cursor. 

CASE 41 I Z 	 HL • I rrtltvant 

E • Unchangtd 

Th1 cursor is 1lr1ady on th• last lint of 

lt•l (it. no c1rri1g1 r1turn1 w1r1 found, 

not including lht 111t byt1 of lt•t>. J 


C Dthrdn1 lht toll! nu•btr of byt11 of ttKt to tht right of 
tht cur1or1 l 

CR.RIT CALL ND.CNT R11ult is in BCj carry fli1'9 is set 
if BC • O. l 


C If th1r1 ii no tt•t to th1 right of th1 cursor, rtturn with 

th1 c1rry flag stl and tht Z flag cl1ar1d !Ca11 1311 l 


JP NC,SMPIRI C Non-c1rry i"pli11 non-zero count 
XOR A C Stl A ta uro l 
BUB 1 C Shtus of fl11911 C & NZ l 
UT C Return l 

C Start th1 initi1l v1lu1 af E i1 r19i1t1r D to allow for lattr 
ch1c~in9 th1 nu•btr of c1rri1gt r1turn1 1ncaun\1r1d befor• 
r11chin9 \ht tnd of tht tut: l 

SKPIRI LD D,E 
C Store th1 c1rri191 rtturn code in r19i1t1r A 1nd point to tht 
by\1 ta \ht right of lht cur tor 1 l 

LD A,CR. C Put carriage r•turn cod• In A 

LD HL,!AfT.CU> [ Point to byte ~fter cursor J 
C Surch for lht n'"t carriagt return to the ri'3hl: 1 

LP2RI CALL SRCH.R C Starch optration, to the right, 

1hrting at HL, repeat. until ' ' 

CR i1 found, or BC counter = O. 


[ If the tnd of the tut haa bttn rue hed, al<ip ahe<1d: J 
JP NC,SKPJRI [ A cltartd c~rry flag indicates 

BC • 0 J 
[ H •Ort carriagt returns need to be found, rtptat lht loop: 
(Note: HL already points to lht byte after the CR . l J 

DEC E 
JP NZ,LP2RI 

[ Caae 111 Enough carriage r1turn1 have been found, 10 clear 
t ht carry fl1g and rtturn. !Nott: HL already pointt to the 
bylt 1fhr tht carriage return and i t does not '30 put lht 
e nd of th1 lt•l 1inct BC is not 1qu1l to ztrol: 

SCf 
CCF Carry f la9 cledred l 
RET Status of flags: NC, z 

[ Tht end of the tut has betn rnchtd, so if no carria'3• 
r eturn1 wtre found, set both the carry dnd Z flt'3S !Case M4l 
and nturn: J 

SKPJRI 	 LO A,D "ovt the initial v~lue of E to A 

C~ E Co•pare it with the prnent value J 

JP NZ,SKP4RI If different, skip ahtad J 

SCF Status of flags: c I z J 

RET Rtturn J 


[ Cast 12: At leaat one carria3e return was found, sa f lnd the 
Int one (but without including the hat byte of text in the 
search): J 

SKP4RI 	 LD Hl, <END. lX l Point to tht ntMt to the ••. J 

DEC HL ••• last byte of the leKt J 

LD A,CR. Put a carria'3t return co.je in A J 

LD BC,65535D Set BC so it won't reach zero l 

CALL SRCH.L Search •odt, towards the left J 

INC Hl Point to the carria3e rtlurn J 

INC HL Point to the ri9ht of tho CR 1 


( Clear 	th• zero and c1rry fl ass and return: J 
XOR A [ Stl A to z•ro J 
ADD 1 [ Status of flags • NC, NZ J 
RET [ Return l 

( ·········· · ··•-:t t *t t'$:~ ··"* · · ··· ·~····· ··· ·· ·** ·..····· ·"· 
Subroutints to change VERT and HORIZ : 

~·························•****'**'* 

The following eight subroutines adjust the values of VERT and 
HORIZ 1uch that the po•ilion of the cursor is "oved either 
incrt•tnlally up, down, left, or r i ght or is oovtd to the top 
line, botlo• line, left side, or right side as desired 
l•ccording to which subroutine is called>. !Note: These 
subroutines do not affect th1 position of the cursor in the 
te•t.> Regi1t1rs BC, DE, &HL are not ch~n91d by these 
subroutines. They use co••on ending• to •~vt the new v~l ues 

in .e•ory. J 

[ "ove th1 cur1or to the top line of tht screen !VERT• ll: J 
TOP.V LD A,1 

JP LOADV 

[ "OVI lht c uraor to the nt•t lint up on the tcrteni 
DEC. V LD A, (VERT. I 

CP 1 It it at the top of th1 scretn J' JP Z,LOADV If 10, skip to lht ending Yithout 
chang i ng VERT J 


DEC A Dtcrt,.ent VERT J 

JP LOADV 


[ "OYf the cursor to lht next line down on the tcrt•n: 
INC.V 	 LD A1 !VERT ,) 


PUSH Hl Save lht conttnts of Hl J 

LD HL,LINES. Po i nt to the •u"ber of Ii nes on 


tht 1crun J 
CP !HU Stt the ztro flag if VERT z LINES 
POP HL Rtslore HL without afftctin'3 fh'3s J 
JP Z, LO ADV Skip 1h1ad without changing VERT if 

it 11 alrtady at it1 "••i"u" value J 
INC A Inc ru1nt VERT l 
JP LOADV 

C "ovt tht curaor to lht botto" lint of the scre•n (VERT=LINES>: J 
IOT.V LD A,ILINES.l 

[ Thia co••on ending i1 uttd by all four above subroutines. 
Put tht new value of VERT into u•ory1 J 

LOADV LD <VERT. l ,A 
[ All don11 J 

RET 

( "ove lht cur1or to the left sidt of the screen <HORIZ=ll: l 
LFT.H LD A,1 

JP LOADH 

[ "OVI 	 the curtor left one position on the screen: J 
DEC.H 	 LD A,IHORIZ. I 

DEC A C Decre•ent HORIZ J 
RET z L ••• but not if it is off the screen J 
JP LOA DH 

[ "OYf the cursor right 	one position on the screen: 
INC.H 	 LD A, IHORIZ.l 


PUSH HL C Save t he contents of HL 

LD HL,YIDTH. ( Point to the nu"ber of cha racters 


per line J 

Listing 1 continued on page 420 
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CP/M® 
IBM® 

WORDSTAR™ 

$249 
dBASE 11™ 

$495 
SuperCalc™ PerfectWriter™ 

$189 $249 
I 

CHECK OUT ALL OUR INCREDIBLE BUSINESS CP/M® PRICES. 
For For 

Videoterm (Videx™l $279 
WordStar $199 $249 * 
MICROPROT11 Apple CP/M VISICORP SORCIM™ 

Ram Card $169 
Wordstar/Mai1Merge$259 $309 * 

VisiCalc (256K) $189** SuperCah.: $189* 
All three above $579SPELLGUARO™ $179*TCS ACCOUNTING™ MBASIC $279Mail Merge $ 69 $ 79* 

General Ledger $ 99* SMARTERM™ $ 49 CalcStar $119 $199 FOX AND GELLER™Accounts Payable $ 99*DataStar $169 $199 IUS™ Quick code $239Accounts Receivable $ 99*SpellStar $119 $169 Easywriter II $269**Payroll $ 99* CONDOR I™ (Data Base) $209Super sort $119 $169 Easyspeller $139**All four above $249* 
Inventory Management $ 99 THE WORD PLUS™ $129 

Perfect Writer $249* 
CBASIC™ $ 99 PERFECT SOFTWARE™ 

TR SOOS 'These proi:rams are also SELECT™ available for 18~/P(:Accounting Package $199Perfec1 Speller $129* "The Word Processor" $395 ..011lyfor IBM~IPC.Perfect Filer $189* 
ASHTON-TATE™ MICROSOFT™ Price includes manuals 
dBASE II $495* Sof1card $289 Open Saturdays 

THE BOO-SOFTWARE PROMISE. TO ORDER, CALL TOLL-FREE: 
We are dedicated to providing the finest software at the lowest 


possible price. Plus the personal service you expect and deserve. 
 800-.227-4587 
Count on us for: In California 800-622-0678 
D The lowest prices anywhere. High volume selling makes it CA residents add sales tax. 

possible. 

D Fast delivery. We process every order the same day we get 
 OR WRITE: · =:IC 

it. 

D Giant inventory. E1·erything's in stock so you don't have to 


wait. 

D Technical support. We back up what we sell. 
 !,~,~;'~'~"~~~'~· ~A~~' • 
D Specialist expertise. We are the business C PIM~ software D Purchase orders accepted. 


experts and can serve you better. Let us prove it. 
 D Prompt UPS 3 day Blue Label service. • 
D Call for shipping charges. 

·----------------------..........
800-SOFTWARE 
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MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® =PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision; 


PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 

SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen­
tation for each for $395.00, save $50.00! 

The MICROSTAT- baZic version requires: a Z80 CPU, 
CP/M'" and 48K of memory. Available formats: 8" SD 
disk or 5V." North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-80'", 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 

P.O. Box 68602 


lndlanapolls, IN 46268-0602 

(317) 255-6476 


MICROSTAT is a registered trademark of ECOSOFT. INC. 
baZic is a registe red trademark of MICROMIKE S. INC. 

Cl' / M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registe red trademark of MICROSOFT 

r Powerful Lab Graphics 
For Your Apple 11 + ® Computer 

•U!iili!ilfU!ifo• 4M\i%1• 

'\ . 
• \ • ~I\., 

/'V • :\J \o 

.J v \. 

SCIENTIFIC PLOTTER 	 48K APPLE 11 +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data formal , length and 
position of axes, 20 symbols. error bars, labels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. 

CURVE FITTER 48K APPLE II+, $35 

Selects the best curve lo Iii your data. SCALE, TRANSFORM, AVERAGE, 

SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 

UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 

MANUAL. 

VIDICHARTTzM 48K APPLE II +, $75 

NEW tools for lab data management. FAST plots of 4 data sets with SCROLL· 

ING in 4 d irections, ZOOM scaling on X and Y axes, 2 types of graphic CUA· 

SORS and on-screen STATUS REPORT. PLOTS AID INPUT white sampling. 

ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 

AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal for spec· 

Ira, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 

28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 

same data format on disk, data may be shared. 

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 

DIRECT. For more information, ask for FREE brochure or send $5 for any 

manual ($t2 for all 3), deductible with purchase. Add $1.50 shipping on all 

orders . For fastest service, call in your VISA or Master Card order. 


INTERACTIVE MICROWARE, INC. ·m· P.O. Box 771, Dept. B ,State College, PA 16801 
CALL (814) 238·8294 for IMMEDIATE ACTION•w• 

Listing 1 continued: 

CP <HU Set zero flag if HORIZ • UIDTH J 
POP HL Rntare HL without affectin'3 fl~9• 
RET I Return if HORII is 1lready at its 

•••i•u• v•lue l 

INC A lncre"ent HORIZ J 

JP LOADH 


["ave the cur•ar to tht ri'3ht of the 5creen IHORIZ=UIDTHlt J 
RIT.H LD A,(UIDTH.l 

[ lhis 	is the co••on endin9 for the above four su~routines: J 

LOADH 	 LD <HORIZ.l,A C Lolld the new valut into "'"°ry 

RET 


[ ........................................................... 


CMPRS........ 

Thi• 1ubroutin1 c0Rbin11 any c0Rpr1111d-1pac1-byt.. which art 

adjacent to on• another. It i• u11d to collbin1 ••Y 1uch byt11 

which Ray have bttn 1plit up by IORI of th• cur1or "ove•tnt 

op1ration1, llptcifically, if tht UP, DOUN, PA8E FORUARI, 

PA&E IACKUARD, TOP or BOTTON op1r1tion1 1r1 u11d whtn tht 

cur1or 11 b1tw11n two 1pac11, tho11 c0Rpr1111d-1pac1-byt11 

will bt left 1plit up, wa1tin9 RtRory 1pac1.l Thi1 1ubroutin1 

also r1-i1itializ11 th• value of HERE 1inc1 thi1 1ubroutin1 

chan911 tht t1xt 1uch that it •ay no lon91r paint to th• 1a111 

location a1 wh1n d1fin1d. Tht new v1lu1 of HERE 1111k11 111 

u111 of it invalid until it i1 r1-d1fin1d. J 


C 11itializ1 th1 valu1 of HERE to [ND.TX+ 11 l 
C"PRS. CALL INIT.H 


C Count th• nuRbtr of byt11 ta th• lift of th• cur1or, put th• 

r11ult in IC and 1kip ahead to th• 11cond half of th1 

subrautlu if lt 11 uro1 l 


CALL 89.CNT C	Count th• I of byt11, put th• 
r11ult in BC &11t th• c1rry 
fh9 if 11ro J 

JP 	 Skip ah11d if th1r1 •r• no byt11 
to th• left of th• cur1or l 


c Point to th• fir1t bytt of text wi\h both rtti1t1r p1ir1 

DE I HL I ] 


LD HL, <BES . TX> 

LD D,H 

LD E,L 


Adju1t 	 tht cont1nt1 of IC for Ult •• • daubl1-byt1 count1r1 
CALL SET .BC 

l19in outer loop1 l 
Novi th• next byte fro• <HLl to <DEl, 11avin9 • copy of it 

in reg lshr Al l 

LP1C" LD A,<HLl 


LD <DE>,A 

C 819in inner loap1 

C Paint to th• ntMt 1aurce locatian1 J 


LP2C" INC HL 

C D1cr1•1nt the byte counttr ind if it i• zero, 1kip 1h11d to 

th1 end of thi1 hilt of tht 1ubrautin11 l 


DEC C C l11<:r9fltnt loHr h•lf of couwhr 
JP NZ,SKPJC" C Continue If not zero J 
DEC 8 [ DtcrtAtnt upper half of counter l 
JP Z,SKP6C" [ Exit fro• thl1 loop if don1 J 

C If th1 next bytt to b1 AOVtd cannot bt collbi111d with th• one 
ju1t AOVtd, 1kip ov1r the next 2 11ction11 J 

SKPJC" CALL BIT7A, C If "SB of 111t byte "avid ii not 
1 ztra, it ii aa ASCII code J 

JP NZ,SKP5C" Skip ahead if not 1 co"pr1111d­
1pace-byh l 

CALL 9117". If tl'lll next byte ta bt "avtd i1 
1n ASCII cod•, cl1ar ztro fl19 J 

JP NZ,SKP5C" C Skip ahead if not 1 co"pre111d­
1pac1-byh l 


[ Co•bint th1 two ca•pre111d-1p1ce-byt11, 1n1urin9 that tht 

count far th1 r11ultant nu•b•r of 1pac11 i1 not too lar911 J 


ADD <HLl C Co•bint count• l 
CALL Bll7A, [ Count 9r11ter thin 127 dtci"al1 
JP Z,SKP4C" C If not, 1kip over ntMt 

i natructlon J 
LD A, 127D Load A with "•xi"u" 1llowabl1 

count l 
SKP4C" LD <DE>,A Stor1 tht cCH1bin1d byte in "'"°'Y 

C R1p11t th• inner loop 1lnct thtrt ••Y bt •or• 1p1c11 in th• 
next byt11 l 

JP LP2C" 
C Th1 byt11 c1nnat b1 ca•bin1d, 10 point to th• HMt dntlnatlon 
and r1p1at th1 ••in loop1 l 

\.. "' Trademark of Apple Computer, Inc. SKP5C" IMC DE Point to ntMt d11tin1tion J 
JP LPICll R1p1at out1r loop J 

Listing 1 continued 011 page 42.< 
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We're looking for answers from the: 


(A) Earth 
(B) Moon 
(C) Stars 
(D) All of the above... 

and then some! 

If you picked "O", our minds are 
tuned to the same frequency. 

Because at TRW Defense Systems 
Group (OSGI. computer scientists, 
mathematicians and engineers search 
for answers to complex, challenging 
tasks, often long before an actual 
problem arises. 

On earth, for example, our Information 
Processing Division harnesses the 
computational power of more than a 
dozen computer systems to develop 
business, scientific, general purpose 
and mini/micro applications. 

At the same time, in space, our 
Image Processing Division pioneers 
the application of mini and micro 
computer networks to the processing 
of all types of data and imagery. In 
fact, a team of TRW specialists 
rectified and enhanced the images of 
Explorer VI, the satellite that provided 
us with the first TV picture from 
space in 1959. 

By now you've probably guessed that 
we work on some pretty exciting, 
diverse projects. Exploring the earth, 
moon and stars. For answers whose 
questions are yet to come. 

But that's just scratching the surface. 

We're also into: electronic information 

systems, battlefield reconnaissance, 
tactical and strategic C3 I, digital 

avionics, naval EW systems, MX 

development, space operations and 
defense, space transportation, laser 

systems, and ballistic missile systems 

technology. 

If you' re a computer scientist, 

mathematician, or engineer who 

enjoys working with abstract concepts, 
and turning them into high technology 

applications, let us know. 

The earth, moon and stars could 
easily be your stomping ground . If 
you do your thinking at TRW. 

TRW is an Equal Opportunity Employer 
offering excellent salaries, a Flexible 
Benefits Plan that includes flexible 
working hours, a medical/dental/vision 
plan and 2 weeks vacation per year 
plus a Christmas shutdown. 

Investigate the opportunities awaiting 
you at TRW. Submit your resume in 
confidence to: 

David G. Drugman 
Defense Systems Group, BY- 0 
One Space Park, Bldg. E1 /2035 
Redondo Be~c~ CA 90278 

US. Ci1i1enship Required 
Ecual Opponun11y Employer 

~·-·
11,lrlr 



Listing 1 continued: 

C Upd1t1 th1 v1lu1 of BEF.CU1 J 
SKP6C" EX DE,HL 

LD <BEF.CU>,HL 

C Count the nullbtr of bytH to the right of th• cursor, stor1 
th1 r11ult In BC, 1nd r1turn if z1ro1 l 

SKP7C" CALL ND.CNT [ Count I of bytn, put rnult ift 
BC I 11t c1rry flag If z1ro l 

RET Rlturn If no tlKt to right of 
cursor l 

C Point 	to th1 la1t bytt of t1Kt with both DE I HL1 l 
LD HL,<END.TX> 
LD D,H 
LD E,L 

Adju1t 	 th1 conhnh of BC for un H a doublrbyte countlr1 
CALL BET. BC 

B1gin out1r loop1 l 
"ov1 th• nut byh froR <HU to <DE>, lnvln1 a copy of It 

In ngi1hr Al l 
LPBC" LD A,<HL> 

L D (DE> ,A 
[ Begin Inner loop1 
C Point to th1 n1Kt 1ourc1 locatlon1 l 

LP9C" DEC HL 
[ DlcnRent th1 byh countlr ind skip 1he1d to the ending If It 
ii zero1 l 

DEC C D1cr1R1nt lower half of counter 
JP NZ,BKPIOC Conti nu1 If not zero l 
DEC I D1cr1M1nt upp•r h1lf of counter 
JP Z,BKP13C Skip to ending if all don• l 

C If th• nut byh to bl ROYld c1nnot b1 CORbilllld with th• OR• 
ju1t Roved, 1klp ov1r th1 nut 2 11ctlon11 l 

SKPIOC CALL BIT7A. [ If tlSB of Int byt• llOYad Is 
not 1 zero, It ii an ASCII cod• . ~ 

JP NZ,9KP12C 	 Skip ah11d If not I COMpre•••d­
1p1c1-byh l 
If th1 HKt byt• to ba MOY•d II 
an ASCII cod1, cl••r z•ro fl•~ l 

JP NZ ,SKP12C Skip 1h11d If not I COMprHHd­
1p1u-byh l 

CoRbinl th• ho byt11, 1n1uri11<9 th1t th• count for th• nuMber 
of 1p1c11 II not too hrg11 l 

Model EP-2A-88 
EPROM Programmer 

*Easy to use 

*Reliable 

* Field proven 

Fast as Jackrabbits . . . Well, almost! 
In Australia. !loo rabbits can reproduce over 13 million offspring in three year.; . . Al 

105 second for 2716's, the EP-2A-88 can reproduce 1,892,160 EPROMS in three 
year.;. Single push control, the EP-2A-88 checks if EPROMS are erased, progrnms 
and verifies. Many features, including self test, diagnostics and audio prompt. 

The EP-2A-88-l IMll accept Copy (CM) modules for the 2758, and 2716 EPROMS 
The EP-2A-88-2 IMll accept copy modules for the 2716, 2732 and 2532 EPROMS. 
The EP-2A-88·3 accepts copy modules !Or the 2764, 2564, 27128 and 25128 
EPROMS. Power requiremenlll are 115 VAC 50/60 Hertz at 15 watts. 
Part No. Description Price 
EP-2A-88·1 EPROM Programmer $510.00 
EP·2A-88-2 EPROM Programmer . 510.00 
EP-2A-88-3 EPROM Programmer . . 525.00 
CM-50 Copy Module for 4716, 2516 25.00 
CM-70 Copy Module for2758, 2508 25.00 
CM-20 Copy Module for 2732 25.00 
CM-20-A Copy Module for 2732A 33.00 
CM-40 Copy Module for 2532 . 25.00 
CM-642 Copy Module for 2564, 25128 25.00 
CM-643 Copy Module for 2764, 25128 . 25.00 
SE-64-2 Socket Expander for 2564, 25128 88.00 
SE·64·3 Socket Expander for2764, 27128 88.00 

Optimal Technology, Inc. 
Phone (804) 973-5482 


Blue Wood 127 Earlysville, Va 22936 


OPTIMAL · TECHlllOLOG'V, llllC. 
EP-2A-88 •• 
EPflOAA PAOC.flj1,N.MlR :!_. ~ 

ADD <HU COMb In1 counts l 
CALL llT7A. Count 9r11hr than 127 d1c l1111T 
JP Z,9KP11C If not, 1klp over HKt •t•p l 
LD A, 127D Lo1d A with 11axl11uM 1llow1bl1 

count l 
BKP11C LD <DEl,A Stor1 th• co11bln1d byt1 In MlllOry 

C R1p11t th1 Inner loop 1lnc1 th1r1 RIV b1 Rore 1pac11 In th• 
next byh1 l 

JP LP9C" 
C Thi byt11 connot b1 c0Rbln1d, 10 point to th• RIKt d1stln•tlon 
aRd r1p11t th1 Rlln loopa l 

BKP 12C DEC DE 
JP LPBC" 

[ Upd1t1 th1 YllUI of AFT.CUI J 
BKP13C EX DE,HL 

LD IAFT .CU> ,HL 
C All don11 l 

RET 

[ .......................................................... 


SPACT....... 
Thi• 1ubroutln1 R1k11 1ur1 th1t th1r• 11 ro1111 to in1•rt 1t 
l111t on• ch1r1ct1r Into th• text. If th•r• I• RO rooR 
av1il1bl1, th• c1rry fl19 II 11t ind th• Y8lllll of ED.ERR II 11t 
to 1 to lndlc1t1 ln1ufflcl1nt RIROry. If th• fir1t count of 
th1 cursor gap 1IZ1 lndlc1t11 thin ii no roa", 1n 1tt1Mpt h; 
"1d1 to c0Rbin1 1ny 1dj1c1nt c0Rpr1111d-1pac1-byt1• ind tht ~ap 
1lz1 11 r1-ch1ck1d b1for1 concluding th1t th•rt 11 no rooM. 
If th1r1 11 rooR 1v1ll1bl1, th1 c1rry flag will bt cleared 
("NC") ind r19l1t1r BC will cont1ln th1 nu11b1r of locatlon1 in 
th• cur1or g1p. R19l1t1r A 11 unch1n91d by this 1ubroutln1. 

[ 81v1 th• cont1nt1 of r1gl1t1r A In 1uch a way that It c1n 
b1 r11tor1d without ch1n9lng th• fl1g11 l 

&PACT. LD L,A 
PUSH HL 

C D1t1rRin1 th1 nUMb•r of locatlo•• avallabl• and 1kip ahead If 
thin 11 ont or AOr11 l 

CALL OP.CNT C Count 1iz1 of cursor gap 
JP NC ,SKP 1SP C C1rry fla~ ••\ indicat11 no 

1p1t11 1Yai labl1 ] 
Att1Rpt to COAblnt any adjacent c0Rpr11s1d-1p~c•-byt111 

CALL C"PRB. 
Chick 1g1in for rooA In th1 cursor g1p with the contents of 

th1 cnry fhg Indicating if thin ii now •o•e roa"1 l 
CALL OP.CNT C Count 1lz1 of cur1or gap l 

C If th1r1 wa1 no rooA, 11t ED.ERR to 1, leavi•9 the carry 
fhg 11t1 ] 

SKPISP 	 JP NC,SKP29P [ Ulp ah.ad if roo" l 

LD A, 1 CPuta1 . .. l 

LD <ED.ERR>,A [ ... Into ED.ERR l 


R11tor1 th1 cont1nt• of r19l1t1r A without affecting the 
fh911 ] 

SKP2SP POP HL 
LO A, L 

[ All done. Rtt'urn with the carry flag indicatin~ the status: l 
RET 

•••••••••••••••••••••••::t •• ;111 •••••;t•::t-=* ••••••••••• ••*........ . 

I NBRT. ,...... 
Thia subroutine in11rts on1 byte <contained In r1~ister Al 
to the lift of th1 cursor. It 11 uud by the I.CHAR, I.CR, llnd 
l.SPAC 1ubroutlne1. A chick i1 A1d1 to deterRine if there is 
rooR to ln1ert one bytt, •nd if not, th• carry flag is stt and 
th1 inurtion is not Rade. Aho, if appropriilte, the valut of 
ED.ERR i1 Ht to 1 to indicate Insufficient Me•ory. Register 
A II unchanged by thll 1ubrout1ne. l 

[ "•kt 1ur1 th1r1 i• rooR to ins1rt on1 byt•. If not, return 

with tht c1rry flag 11t. <ED.ERR ii 11t to 1 by the SPAC1 

i;ubrouti n1 if there i1 no rou. > 1 l 


INBRT. CALL SPAC?. [ Set the c1rry fla9 if there i 1 
no rooA l 

RET C [ Return if the carry fla~ is 11t l 
In11rt th• byh In r1gi1hr A into th• tut to the left of the 

cur1or 1 	l 
LO HL,<BEF .CU> Point to byte to l•ft of cur1or l 
INC HL Point to ntMt loclltion l 
LD <HU ,A Stort the contents of register A 

th1r1 l 

LO !BEF.CUl,HL Upd1t• th1 BEF.CU pointer l 


Rlturn wl th tht carry flag cl11r1d to indlc1te a 1ucces1ful 

i n11rtlon1 l 


OR A Cl11r th• carry fl19 l 


Listing 1 continued on page 424 
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Jlow switching light bulbs

1nyourcom any can save 
barrels and 
 arrels ofoil. 

Save $2to $20persocketperyearjust 
by substituting onebulbfor another. 
Or saveup to $325 per socket peryear 
with awhole new lighting system. 

If your company's using the same type of 
light bulbs as before the energy crisis hit five 
years ago, you're not only wasting energy, 
you're probably losing a pile of money. 

for example, in the Westinghouse 
Econ-o-watt® family of lamps-available in 
incandescent, fluorescent and high intensity 
discharge lamps, simple lamp substitution 
can show energy savings of up to 25%. 

for example, are you still using the 
standard 40 watt fluorescents in your 
offices? Replacing them with the ingenious 
Westinghouse Econ-o-watt® fluorescent 
lamp immediately saves up to 6 watts per 
socket-and you'd need a light meter to 
notice the change in light level. 

And where quality of light is as important 
as energy savings, Westinghouse's revolu­
tionary Ultralume™ fluorescent lamps 
can provide up to 30% more light than 
deluxe fluorescents. · 

If you want to really maximize your energy 
savings, a total ~ystem replacement with 
Ceramalux-4™ lamps would be just the 
ticket. Ceramalux-4 lamps save up to 80% 
of the energy of incandescents. And it is the 
first high pressure sodium lamp to produce a 
llght quality equal to or better than cool 
,white fluorescents. 

Call or write for your free copy of 
"Substitute for Savings~' 

Any way you figure the energy 
crisis-by barrels of oil or 
dollars -there are real 
savings to be had in cutting 
your energy costs. To get 
started, call for a copy of 
"Substitute for Savings'.' 
Call toll-free: 800-631-1259. 

The brochure tells you in plain 
language what you should know 

about lighting costs and what you 
can do about them. You may not qualify 
as a lighting engineer after reading it, but 
you will have a sharper pencil. 

®~~g!Dghouse
Bloomfield, New Jersey 07003 A·9675 

Circle 412 on Inquiry card. 
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Listing 1 cont inued: 

RET C Paint ta th1 'bt9innin9 of the next lint <1fttr tht line 
containing tht the cursor>: l 

[ ............................................................. 

TOP,..... 
Thi• 1ubrautint "DYtl tht cur1ar ta th• be9innin9 (top) of tht 
ttxt <In front of tht flr1t ch1r1cttrl ind "ovt1 tht cur1ar 
1y"bal ta tht upptr ltft carntr of tht 1crt1n. l 

[ Paint ta tht flr1t ch1r1ct1r of ttKtl l 
TOP. LD HL,<BEO.TXl 

[ "DYt th1t bytt ta tht right of the cur1or <"avt cur1or ltftl 
atd 1dju1t tht v1lu11 of BEF.CU &AFT.CUI l 

CALL "OllE.L 
"avt tht cur1ar •Y"bal to tht upptr ltft cor1tr of tht 1crttn1 l 

CALL TOP.II C Stt llERT • 1 l 
CALL LFT .H C Stt HORIZ • 1 l 

[ All dDlll l 
RET 

[ ........................................................ 

BOTO"........ 

Thia 1ubrautlnt "DYtl tht cur1ar to tht tnd of tht t1Kt and 
"DYii tht curaar 'Y"bal ta tht I a11tr right corntr of tht 
1crttn. <Matti Tht DIP.TX 1ubrautlnt will adju1t tht valu•• 
of HOR IZ 1nd llERT If ntc1111ry. ) l 

C Paint ta tht l11t byte of ttxt1 l 
IOTO". LD HL,<END.TX> 


[ "avt th1t bytt to tht ltft of tht cur1or (Aovt cur1ar to 

rl9ht) 1nd 1dju1t tht v1lut1 of BEF,CU &AFT.CUI l 


CALL "OllE.R 
C "avt tht cur1ar ta tht lawtr right eerier of tht 1cr1tn1 l 


CALL BOT ,\I C Stt llERT • LINES l 

CALL RIT ,H C Stt HORIZ • llIDTH l 


C All dant1 l 

RET 


[ ............................................................. 


UP..... 
Thi• 1ubrautlnt "DYii tht cur1ar ta tht b19innlng of tither 

tht llAt or tht prtvlau1 lint. If tht cur1or i• not 1t the 

bt9lnnln9 of a lint, it i1 "avtd ta tht btginning of thitt lint. 

If tht cur1ar 11 1t tht bt9innln9 of 1 lint, It Is "ovtd to 

tht btgiRnlng of tht pr1vlau1 lint. l 


C Paint ta tht bt9innln9 of tht Ii•• containing tht cursors 

UP. LD E,1 C 1• I of CR'• to bt found l 


CALL CR.LFT C Rnult in HL l 

C If tht cur1Dr i1 not 1t tht be9innln9 of a line, skip ahetd 

slnct HL now painh ta the byh ta b.t "avtd ta the right of 

tht cur1ar1 l 


JP NC,SKP1UP C <Fl19 conditions 1tt by CR.LFT> 
If tht cur1ar 11 at tht bt9innlng of the ttxt, rtturn1 l 

RET NZ 
The curaar 11 1t tht btglnning of • lint, 10 point to the 

btglnnlnt of tht prtviaus lln11 l 

LD E,2 C 2= I of CR'• to bt found 

CALL CR.LFT C Rttult In HL l 


C "avt tht cursor up ant lint on tht scrttn1 l 
CALL DEC.II C Dtcrt"tnt UERT l 

[ "avt tht cursor ta tht ltf t 1idt of tht 1crten1 
&KP!UP CALL LFT.H [ Stt HORII ta I l 

C Kavt tht cursor ltft <by ADVing tht bytes across the cursor 
g1p ta tht right 1idtl and 1dju1t tht value1 of DEF.CU and 
AFT .CU1 l 

CALL "OllE.L 	 Nattt HL points ta tht byte 
which I• to btCOllt tht bytt ta 
the right of tht cursor l 

C All dants 

RET 


t ·· ············ ····· · ···~ · ·~ · ·· · ····· ··~··· ·····~ ··· ····· 
DDUN. 

Thi• subrautint "avt1 tht cursor to tht beginning of the next 

lint, but if It 11 already on the last line, th• cursor is 

"avtd ta tht tnd of tht ttxt. l 


DDMN. 	 LD E, 1 [ 1= I of CR ' s to be found l 

CALL CR.RIT C Rtsult in HL if all gets DK 

DEC HL t Point ta the carriage return at 


tht end of the prnent Iine l 
[ If the beginning of the next line was found, "ave the position 
of tht cursor an the scrnn dawn ant lint and to the left sidt, 
then skip ahtad: l 

JP C,SKP1DN Carry flag set i"plits it was not 
found l 

CALL INC.II lncre"tnt VERT 
CALL LFT.H Set HORIZ=1 l 
JP SKP2DN Skip ahnd to "ave tht cursor 

[ If tht cursor ii 1t 	tht tnd of tht tlxt, return1 
SKP 1DN RET NZ 

C Tht cursor ii 1lrt1dy an the 111t line, 10 paint to the l"st 
characttr of the text and MDVt tht cursor ta the right sidt 
of tht 1crttn: l 

LD HL,<END.TX> C Paint ta end of text l 
CALL RIT.H C Stt HORIZ•YIDTH l 

[ If tht 111t bytt of ttxt 11 • carriage return, "ave the 
cursor down ant lint: l 

LD A, <HU Put last byte in II l 
CP CR. lsitaCRTl 
JP NZ,SKP2DN C If not, skip over nut co"""nd l 
CALL INC.II [ Kavt cursor down one lint on scretn l 

C Kavt tht cursor ta tht right (by Moving byte1 of text to the 
ltft acra11 tht cursor g1pl, 1nd adjust the v1lu1s of BEF.CU 
and AFT .CU 1 l 

SKP2DN CALL KOllE.R 	 Not11 HL paint1 to tht byte which 

it ta btcaAt the bytt ta the left 

of tht curaar l 


[ All dant1 
RET 

LEFT. 
U•U 

Thi• 1ubrautlnt AOVtl tht cursor ltft an• ch1r1cttr position, 
If tht cur1Dr 11 alrndy 1t tht btglnnlng of the text, no ch11191 
t1kt1 pltct. If tht bytt ta the ltft of tht cursor is 1 
caMprt111d-1p1c1-byte, only ant of tht 1pact1 <r1pre11nttd by 
tht byttl is MDVtd ta tht other 1ldt of the cursor g1p <thu1 
splitting up 1 c0Mprt11td-1p1ce-bytt If it rtprt1ent• "ore th~n 
ant 1pact), l 

[ hkt 1urt thtrt it at !tut ant bytt of "'"ory aval ltblt 
in c11t 1 CDMpr111td-1p1ct-bytt nttd1 ta bt tMpandtd. If not, 
return 111 th tht v1lut of ED.ERR ut ta 1 ta lndic;itt 
in1ufflcltnt AtAory: l 

LEFT, 	 CALL BPAC,, 
RET C 

C K1kt 1urt th1t thtrt it 1t lt••t ant ch1r1cttr btfore th• 
cursor, Rtturn If thtrt i1n't1 l 

CALL 8&.CNT C Stt carry flag if not at ltatt one 
RET C [ Rtturn if tht cursor i• already 

1t tht btglnnlng of the ttxt l 
C Get tht ch1r1cttr ta tht ltft of tht cur1or1 l 

LD HL,<BEF.CU> [Paint ta ch1r1cttr before cur1or 
LD A,<HL> C Gtt tht bytt l 

[ If tht bytt it not 1 co"pres11d-1pac1-byte, skip ahtad1 l 
CALL 81T7A. C "98•0 lndicttts co"pre11ed-1pact J 
JP NZ,SKP1LT C Skip 1htad If it is an ASCII code l 

r Put tht cadt for ant 1pac1 in A ind reduct the nu"ber of spacn 
i1 tht bytt ta the left of the cursor: l 

LD A, 1 t 1 • code for ant spact l 
DEC <Hll C Dtcrutnt 1p1ct count l 

[ If thtrt art Mort 1paces rtM1inin9 in the bytt, skip the next 
stctian1 l 

JP . NZ,SKP2LT 
[ Er111 tht byt1 ta tho left of the cur1or by changing the 
v1lut of BEF.CU: l 

SKP1 LT DEC HL Dtcrt"tnt BE F.CU l 
LD <BEF.CUl,HL Stare th• ntw v1lut In MtflDry l 

C Paint ta tht ch1r1cttr 1fttr tht cur1ar1 l 
SKP2LT LD HL,<AFT.CU> 

C Skip 1h11d unlt11 two ca"pr1s11d-1p1e1-bytt1 ctn b• co"bintd1 
CP 1 C Doti rtgl1ttr A cant1in 1 1pace1 l 
JP NZ,SKPJLT [ Skip 1ht1d if not l 
CALL BIT7", C h tht byte to tht right of the 

cursor 1 caMpre1~ed-~pace-byte' 
JP NZ,SKPJLT Skip 1htad if it it an ASCII codt 

[ CoMbint two CDMpr111td-1p1c1-bytt1 (whtrt tht one in re~i1t1r 
A is a 1ingl1 1pactl, 1nd skip ovtr the ntxt 1ection. Howtver, 
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The MICROMINT za BASIC za MICROCOMPUTER 
COMPUTER/CONTROLLER board repre­ •On board tiny BASIC interpreter. 
sents a milestone in microcomputer price­ •Parallel and serial 1/0 ports. 
performance. It is cheap enough to be • 6 interrupts. 

Micromint will put both a 
computer developmentsystem

and an OEM dedicated controller 
in the palnl of your hand 

· for only $195. 

programmed directly in a high level lan­
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 4V2" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us­
ing a powerful za microcomputer chip and 
Z6132 4K ~ 8 RAM, the za BASIC 
COMPUTER/CONTROLLER board is ·com­
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 
The price, In single quantity, a tiny $195. • 
Optional power supply 

( + 5, + 12 and -12V) $35. 

Please include $4 for shipping and handling. 


"Call Mlcromlnt for quantity pricing 

RS·232 CONNECTOR 
•Just attach a CRT terminal and immediately write 
control programs In BASIC. 

4K BYTES OF RAM 


• Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 


SWITCH SELECTABLE BAUD RATES 

• 110·9600 BPS. 

FULLY EXPANDA8LE 
•Data and address buses available for 124K memory 

and 1/0 expansion. 
• 2 onboard parallel ports. 
•7.3728MHZ crystal for fast control operations. 

JUMPER SELECTABLE MEMORY OPTIONS 
• 4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 
•Consumes only 1112 WATTS at + 5, + 12 
and ·12V (optional power supply available). 

To Order: 
Call Toll Free 
1-800-645-3479 

For Information Call 
1-516-374-6793 

MICROMINT INC. 
917 Midway 
Woodmere, N. Y. 11598 

Circle 248 on Inquiry card. 

As featured in Byte Magazine, July, August, 1981. 

ZB ls a trademark ot Zllog Inc. 
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Listing 1 continued: 

if tht co•bintd count would c1u11 1n overflow, skip to the 
ending (tfftctively truing tht utn 1pactl 1 l 


LO A,<HL> C "ovt tht 1p1c1 count to A 

CP 1270 C h it 1t its "ad"u" value 1 

JP Z,SKP4LT C If 10, 1kip to the ending J 

INC (HL) [ Inc rt•tnt th t nu,.ber 0 f IPICH 


r1pr111nted by tht byt1 J 
JP SKP4LT Uip ovtr the nt>et two section• 

[ Put tht byte in rtgister A into the right tnd of th• cur1or 
gap ind adju1t tht value of tht AFT.CU point1r1 J 

SKP3LT DEC HL C Point to tht left of the bytt to 
tht right of tht cursor J 

LO lHL>,A Put tht byte there (fro" regi1ter Al 
LO <AFT.CU>,HL Start the new value of AFT.CU l 

C If the character •oved was a carriage return, "ovt the cursor 
down ont line on the 1cre1n and to the right side, and return: l 


CP CR. C A = carriage return ? J 

JP NZ,SKP4LT C Skip ahead if not l 

CALL RIT.H C Stt HORIZ 2 UIDTH l 

CALL DEC,U C Decrt,.ent UERT J 

RET C Return l 


C "ove the cur1or one place to the left on the screen, &returns l 
SKP4LT CALL DEC.H [ Dtcre•tnt HORIZ l 

RET C Return l 

( •••••••••••••••ttt ..,., t1tut t••••••*••1•••••••••• ••••-*U1:1fl*•** 
Rl6HT. 

Thi1 1ubroutint •Dvts the cursor right ont character position. 
If the cur1or is already at tht tnd of the text, no change 
occurs. If tht bytt to the right of the cur1or is a co,.pressed­
spact-byte, only ont of tht 1pac1s <r1pr111nt1d by the byte> i1 

MYtd to the other side of the cursor gap <thlll splitting up 

the co•pr1ned-spac1-bytt>. l 


[ "akt sure there is at Inst one bytt of Ae"ory available in 

ca1e a co•pres1ed-space-byte need1 to bt 1xp1nd1d. If not, 

nturn with the valut of ED.ERR ut to 1 to indimte 

in1uffici1nt •t•ory: l 


RIGHT. CALL SPAC!. 
RET C 


[ "•kt sure there is at least one ch1racter after the cursor, 

and rtturo if there isn't: l 


CALL ND.CNT Set carry if not at least one l 
RET C Return if there is no place to 

AOYI to ] 
[ Get the byte which is to the right of the cursor: l 


LO HL,lAFT.CUl C Point to byte after cursor 

LO A,IHL> C Get tht byte l 


[ If it 	 is not a co•prtssed-space-byte, 1kip ~head: l 

CALL BIT7A. C "SB•! indicates an ASCII byte l 

JP NZ,SKPIRT [ NZ i•pllts tn ASCII bytt l 


[ R ~ a co•pr11s1d-1pac1-byt1, 10 put tht codt for one space 

in A and rtduct the nu•btr of 1pacn in the byte to tht right 

of the curio r: l 


LO A, 1 C 1 • codt for on• space l 
DEC <HU C Dtcrt•tnt space count l 


[ If thtrt 1r1 •Ort spacn reoaining in tht byte, 1kip the ntxt 

sections l 


JP NZ, SKP2RT 

[ Erase the byte to the right of the cursor by changing the 

valut of AFT.CU: l 


SKPIRT INC HL [ Intreoent AFT.CU l 

LO lAFT.CU>,HL C Stort the ntw vtlut in "'"ory l 


[ Point to the byte to the ltft of tht cursors l 

SKP2RT LO HL,<BEF.CUl 


[ Skip ahtad units• two co"pressed-sp1ce-byte1 c1n be co"bin1d1 

CP 1 C 0011 r19i1t1r A contain ( spact? 

JP NZ, SKPJRT [ Skip ahnd if not J 

CALL BIT7". C 11 tht byte to the ltft of tht 


cursor a co"pressed-t1pac1-byte! 
JP HZ,SKPJRT Skip ahnd if not J 


( Co•bint two co•pre1sed-space-byte1 <whtrt one is • single 

space in r19i1ter Al and 1kip over the next section. However, 

if tht co•bintd 1p1c1 count would c1u1t an ovtrflow, just 

rtturn <tfftctivtly 1rasin9 the 1xtr1 1pace>: J 


LO A, IHL> [ "OYI the Ip.Ce count into A ] 
CP 1270 C h it 1t its •a>eiM1• value 1 J 
RET Z [ If so, return l 
INC IHL> C Add one "ort 1pact to the byte 

to the left of the cursor l 
JP SKP4RT C Skip over the next two sections 


C Put tht bytt in r1gi1t1r into the left tnd of the cursor 

gap and 1djU1t tht value of tht BEF.CU pointtr: J 


SKPJRT INC HL C Point to the location to the 

right of tht byte to tht left 

of tht cursor l 
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LO <HL> ,A Put tht byte in rtghttr A thert 
LO (DEF. CU), HL Start tht ntw value of BEF .CU l 

C If tht character •oved w11 • c1rria91 rtturn, "ove tht cursor 
down one lint on the 1trHn and to tht ltft 1id1, then return: l 

CP CR. C A • c1rri191 return 1 l 

JP NZ,SKP4RT C Skip ahead if not 

CALL INC,U [ lncrt"tftt VERT l 

CALL LFT.H C Set HORIZ•I l 

RET C Rtturn l 


[ "ovt tht cursor ont pl1c1 to tht right on the scrttn &return: l 
SKP4RT CALL INC,H C lncrt•tnt HORIZ J 

RET C Rtturn l 

[ ······················••*•*•···························* 
PA6E.F 

Thil 1ubroutint •ovn the location of tht cursor to the 
btginnin9 of tht lint which follow• the lut lint pr11ently 
displayed on tht 1cr11n, ind •oves tht cur1or po1ition to 
tht upptr ltft corntr of the 1cr11n, If the last byte of 
text Is 1Jr11dy on the 1cr1en, the cur1or i1 "ovtd to the 
ead of tht ttxt 1nd tht cur1or 1y•bol is "oved to the lower 
right corntr of tht 1cr11n <althou9h it will prob1bly be 
"ovtd left by tht DSP.TX subroutint). l 

[ Calcul1t1 tht I of carriage returns to be 1kipped ovtr to 

get to tht dnlrtd Ii nt: l 


PA6E.F LO A,<LINES.> Lotd A with tht nullbtr of lints 

on tht 1cr1tn l 

INC A C Set A • LINES + 1 l 
LO HL,UERT, C Point to tht variablt VERT l 
SUB lHU C A • LINES - VERT + 1 J 
LO E,A ~ Stort rt•ult 1n · E J 

[ Point 	to tht E-th c1rri1g1 rtturn to the right of tht cursor1 

CALL CR.RH C Rnult in HL, if found l 

DEC HL C Point to the carriage return 


10011 not affect fl1g1> J 

[ If the tnd of tht text was tncountertd btfort reaching the 

d11irtd lint, ju•p to tht DOTO" 1ubroutint1 l 


JP C,DDTO". CCR'• found only if status of ••• 

JP NZ,BDTD". C ••. flags art NC & Z l 


C "ove tht curtor thtrt l& 1dju1t BEF.CU &AFT.CU>1 l 

CALL "DUE.R C Notti HL points to tht byte to 


· btco•• the byte to the left of 

tht cunor l 


[ "ovt th• cur1or to tht upper left corner of the uretn: J 

CALL TOP.U C Set UERT • 1 l 

CALL LFT .H C Set HORIZ • I J 


C All dont1 l 

RET 


[ ..•••.••.·········•••**'"''····--····*_. .....................:a. 


PABE. 8 

Thi1 subroutint ADYts the location of the cursor 1uch that 
tht new botto• line will bt the !in~ which is pre1ently 
i••tdiattly above tht top lint. If the first byte of text 
will appear on the 1cr1en, the cur1or it ooved to the 
btginning of tht tot. In eithtr cue, the rnrsor sy•bol is 
t1ov1d to tht upptr left corner of the screen. l 
[ Calculate the nu•btr of carriage returns to bt found lto the 
left of the cursor> to 9et to the desired lint1 l 

PAGE. B LO A,< UERT. > [ Load A with tht Ii ne m1•ber the 
cursor is on l 

LO HL,LINES. Point to the location containi A'3 
the nu"btr of lines on the screen 

ADD <HLl C A = UERT + LINES J 
LO E,A [ "ovt re<ult to E l 

[ Point to the byte to the right of the E-th carria3e return 
<to th• ltft of the cursor)& l 

CALL CR.LFT C Rtsult in HL if found 
C If the beginning of the text was encountered before rtaching 
tht de1irtd lint, ju•p to the TOP 1ubroutine: l 

JP C,TDP. C CR ' • found only if status of •.• l 
JP NZ, TOP. C ... fhg1 are NC &2 l 

( "ovt tht curur thtrt I& adjust BEF.CU &AFT.CU>: l 
CALL "DUE.L 

( "ove tht cur1or to the upper left corner of the scre1n1 
CALL TOP. U C Set UERT • 1 l 
CALL LFT .H C Set HORIZ = 1 l 

C All dont1 l 
RET 

r •••••••••••••**'**•:•*••••*•••••••••••••••••*•**'**'**'*:••** 
Listing 1 continued on page 428 



Collector ~dition 


BYTE COVERS 

The Byte covers shown below are available as beautiful Collector Edition Prints. Collector Edition Prints are carefully packaged flat to avoid bending, and are 

Each full color print is 11 in. x 14 in., including a 1 l/2 in. border,and is part of an shipped first class. The price of each print is $25, plus $3 per shipment for postage 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the and handling ($8 overseas). The prints are also available as 4-print sets: Set 9-12, 
original painting on museum quality acid-free paper, and is personally inspected, Set 13-16, and Set 17-20. Each set costs $80, plus postage and handling. 
signed and numbered by the artist, Robert Tinney. ACertificate of Authenticity To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
accompanies each print attesting to its quality and limited number. the convenient coupon below. Visa or MasterCardordersmaycall 1-504-272-7266. 

# 18 Seventeen Seventy-Six $25 #19 Crystal Ball $25 Digital Arts $25# 17 Winter Computing $25 

# 13 Future Computers? $25 #14 Smalltalk $25 #15 Software $25 Chip Building $25 

#9 Software Piracy $25 #12 Future Past $25# 10 Programming Route $25 #11 Forth $25 

I 
\ 
( 

Card No.________________ _ 
Exp . Date:________________ 

SHIP MY PRINTS TO: 
Name: 

Address: ------­--------­



Listing 1 continued: 

I.CHAR....... 

Thi1 1ubroutint inserts a character into the text to tht ltft 
or th• cur1or. Th• ASCII character to bt instrted is contained 
in regi1ttr A with tht •o•t 1i9nificant bit tet. <Nott that 
carriagt rtturn1 art not in11rttd by thi1 subroutine.> If the 
chanchr ii 1 control codt or • "DEL" byte t255 deci,.all, 
thtn 1tt ED.ERR to 2 to indicat• an invalid operation. If 
thtre i1 no roo• for the characttr to be inserted, then ED.ERR 
i1 set to 1 to indicate in1uffiti1nt •e•ory. If either error 
occur1, the byte i1 not in1erted. l 

C Hakt sure th1t the character to be inserted is not a control 
code or a "DEL" byte. If it is, ••t ED.ERR to 2 and return: l 

I. CHAR CP SPACE. C h it a t ontrol code ? l 

JP C,SKP11C C Skip ahead if 10 l 

CP 255D t h it a "DEL• code ? 

JP NZ,SKP21C t Skip ahead if not l 


SKP11C 	 LD A,2 t Put a 2 ... l 

LD tED.ERRl,A t ... into ED.ERR l 

RET C Rtturn l 


( ln1trt the character into the text, including a check to "ake 
sure thert i1 roo• to insert it. Howev1r, if there is not 
enough roo•, INSRT uh tht carry flag· and sets the value of 
ED.ERR to 1 (without having in1trted th• chareicterl1 l 

SKP21C CALL INSRT. 

C If thtre w11 not enough roo,., return: l 


RET C 

Hov• th• cunor on• place to the ri,tit1 J 


CALL INC.H C lncre,.ent HDRIZ 

C All dont1 l 


RET 


l.SPAC...... 
Thi• 1ubroutint in1ert1 one spat• to the left or the cursor. 

c If th• byte (if any> to the ltft or the cursor is not a 
coopre11td·1pact·byte, skip over the next sec ti on: l 

1.SPAC CALL BG.CNT C Is thtre a byte to the left of the 
cur1or ! tClt1r carry fl1g if sol 

JP C,SKP1 IS Skip ahead if not l 
LD HL,tBEF.CUl Point to the byte to th• lift of 

the curur l 
CALL BIT7H. Is it a co,.pressed-blank-byte1 l 
JP NZ,SKP11S Skip over next section if not l 

C The bytt to th• left is a co•prtssed-spact-bytt, so add ont 
"ort 1pace to it and skip ahead. However, if th1 co,.bined space 
count would caust an overflow, just return ltfftctively ignoring 
the 1pace to bt in1trtedl1 l 

LD A,tHLl C Put the spice count into A 
CP 127D C Is it at the "axi11u" value 1 
RET Z C If so, return l 
INC tHLl C lncre,.ent th• spaces there 
JP SKP21S C Skip over tht next section 

lnurt ont 1pace into th• text to th1 left of the cursor. 

Howtver, if thtre ii not enough roo•, INSRT sets the carry 

flag and nh the value or ED.ERR to 1 (without having 

in1erted the 1patel: l 


SKP1 IS LD A, 1 C 1 • code for one space l 

CALL INSRT. C I n11rt it into the text l 


If thtrt wa1 not enough roo•, return: l 

RET C 


Hove th• tur1or ont place to the right, unltss it would be 

arr the screen: l 


SKP21S CALL INC.H C lncre•tnt HDRIZ l 

C All dont: J 


RET 


[ ·················••*•********~**************1*********** 

I.CR:(ii•••
This 1ubroutin• inserts a carriage return into the text to 

the left or the cursor. l 


C Insert the CR into the text, "aking sure there is roo" for 

it. If thtre is not enough roo•, INSRT sets the carry flag 

and sets the value or ED.ERR to > (without having inserted 

the carriage return!: J 


I.CR LD A,CR. Put a carriage return code in A J 
CALL INSRT. lnurt it i r rooo J 

C ff there was not enough roo•, return: l 
RET C 

Hovt the cursor sy•bol down one line and to the left side of 
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the screen: l 
CALL INC.U lncre•ent VERT l 
CALL LFT. H Set HORIZ = 1 l 

[ All done: J 
RET 

E.CHAR 
:t-••••• 
This subroutine erases the character to the ri9ht of the 
o:ursor: l 

[ ff there is not at least one character to the ri9ht of the 
cursor, return: J 

[.CHAR CALL MD.CNT C Set carry if not even one byte l 
RET C C Return i r no byte there to er<ose 

C Point to the byte to be erased and skip over the next section 
if it is not a co•pressed-space-byte: l 

LD HL,tAFT.CUl [ Point to byte after cursor 
CALL BIT7H. [ Is it a co,.pressed-space-byte' 
JP NZ,SKPIEC C Skip over next section if it is not 

C It is a co•pressed-space-byte, so decre•ent the nuMber of 
spaces it represents and return if there are "ore spBces 
re•aining in the byte: l 

DEC (Hll C Reduce space count l 
RET HZ C If •ore spaces there, retLwn l 

C Erase the byte to the right of the cursor by i ncreMent i r»3 
the value of AFT.CU: l 

SKP1 EC INC HL lncreMent AFT.CU l 
LD tAFT.CU>,HL Store the new Y<1lue in •e,,ory J 

C All done: l 
RET 

E.LlHE 
*••••• 
This subroutine erases the re•ainder of the line which Lhe 
cursor is on. This includes erasing the carria•3e return cit 
the end of the line if the cursor is at the be·3innin·3 of the 
line, but the carriage return is retained if the cursor is 
anywhere else on the line. l 

[ Point to the beginning of the next line (after the line 
o:ontaining the cursor): J 

E.LIHE LD E,1 C 1 = Mof CR's to be found l 
CALL CR.RJT C Result in HL if found l 

C If the beginning of the next line was found, skip ahead: 
JP HC,SKPIEL C !Note: Case M2 not possible since 

E=I on input> l 
( If there are no bytes to the ri'3ht of the cursor,retlwn: l 

RET HZ 
( The cursor is already on the last line of the text, so test 
whether the last byte or text is a carriage return and point 
to END. TX+I: J 

LD HL,(EHD.TXI Point to end of tt>:t J 
LD A,tHLl Put last byte into re9ister A l 
CP CR. Last byte = carri<1•3e return ? J 
INC HL HL = END.TX + 1 (Does not affect 

flags> l 
l If the last byte is not a carria9e return, there is no need 
to test whether the cursor is at the beginnin9 of a line, so 
&kip 1hnd1 l 

JP NZ, SKP2EL C If not a CR, tktp llhnd l 

C Point to th• carriagt return 1t tht ind of th1 lln1 containin9 

th• cur1or tin1t11d of to th• bytt 1ft1r itl1 l 


SKP 1EL DEC HL 
C If th1 ·cur1or 11 at th• b19hntn9 of 1 lint, indicate th•t 
th1 c1rrhg1 rtturn at thl tnd of th1 line i• to be trlHd 
t 001 ] 

PUSH HL S1v1 cont1nt• of HL l 
LD HL, (BEF .CUI Point to bytt to lift of cur1or 
LD A,IHLI Put th• byh in ngtst•r A l 
POP HL R1turn pointer to HL l 
CP CR. 11 th1 byt1 1 c1rri191 r1turn1 1 
JP NZ,SKP2EL Skip . 1ht1d if it i• not~ CR l 
INC HL Point to th1 byte after th1 

othtr CR l 
C HL point1 to th1 bytt which I• to beco"' th1 byt1 to th1 
right of tht cur1or, 10 1tort th• 1ddrt1• in AFT.CU (lh1• 
eff1ctlvtly tra1t1 th• appropr1t• byt11)1 l 

SKP2EL LD tAFT.CUl,HL 

C All don11 l 


RET 


[ ...................................1.......................... 


Listing 1 continued on page 430 



•High Energy Voltage 
Transients 

•On-Off Sw1tch1ng 
•Lightning Induced Transents 
•Inrush of OntOll Power 

Clipper WE HONOR 

~LE ~&iloy_~U~l~I~ 
Clipstrlp 

~ ~ -•v.•1S4•.• 
DEALER INQUIRIES INVITED 

LISTED LISTED -- ­

7133 Rutherford Rd. ~638-9098 

Baltimore, Md. 21207 (301) 29Pr3130 

SA2 
ROBOT 

$999 

The SA2 is a robot developed for the educational market. and has 
been designed to meet a requirement for a robot which will emulate, 
in behaviour and physical attributes. larger industrial robots. 

The arm can access 360~ with a reach of 18 inches and a maximum 
lift of 1h lb. 

The Syntheasy 
A low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 
and case, alt for only ­

$120 

For further information contact' 

INTELLIGENT ARTEFACTS lTO. 
19205 Parthenia St., Suite H 
N orthridge, CA 91324 Tel (2131993-4803 

Circle 273 on Inquiry card. 

~--~l\ su99\es 
t:.ft""'s aniness i-v' o"'9utets~US ~ ._1\(.\\0 C standardized, 


"'-:, \'U continuous checks,

\U invoices, statements and letterheads 


work with programs from over 200 software 
soyroes . .. or program forms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 
supplies. 

• Quality products, low prices • Small quantities 
• No "handling charges" • Money-Back Guarantee 

Fast service by mail or PHONE TOLL FREE 
1 + 800·225·9550 (Mass res. 1 + 800-922-8560) 

NAME - ­-­ -------­
COMPANY 

STREET 

CITY. STATE and ZIP 

SOFTWARE BRANO (To help us send correct lnlo.) PACKAGE# 

COMPUTER MAKE MODEL 

LINE OF BUSINESS Numberol 
EmPloyus 

Nebs 
Co~rForms CODE11002 

'""""'' 78 Hollis Street, Groton, Massachusetts 0 J4 7 J 
A division of New England Business Service, Inc. 

our TRS80® • MOD 111 
48K. 2 TANDON 5%" 

DISK DRIVES (No. RS232) 

...~~~~ $1735 
RS232 ­ $99.95 

APPLE II Compatible Disk 
DRIVE - w/Cabinet & Ca ble- $375 
16K RAM CARD FOR APPLE ­ 60 

IBM/TRS 80Disk Drive 
w/Cabinet and P/S 

(TM100-1 TANDON)- $250 

MX80 - $450 
MX80F/T - 535 

MX100 - 685 
SMITH-CORONA TP-1 
LETTERQUALIN-DAISY WHEEL - $595 

V1SA. MAS1ERCARD(S100 Mon Add2'1.)0 
C0trf1ed Check Ninety Dov warroritv 

(Pa1ts& LObO') TRS rs a Reg1s1ered Trademarl<. 
Tandy Corp Pnces Sub.iect to Change 

Witnout Not<:e FREE SHIPPING IN 
CONTINENTAL U.S. (IRS MOO II EXCEPlEO) 

(213) 993-480<1 

Circle 199 on Inquiry card. Circle 200 on Inquiry card. BYTE October 1982 429 
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Listing 1 continued: 
SHIFT, 

This 1ubroutin1 1hift1 UPPER CASE LETTERS to low1r ca11 
11tt1r1 ind vie• v1r1a. In doing 10, it "ov11 th• cursor 
froA th1 lift 1id1 of th1 ch1r1ct1r b1in9 shift1d to th1 
right 1id1. Nu"b1r1, sp1c11, 1y"bol1 or oth1r non-litter 
cod11 ar1 1kipp1d ov1r unch1ng1d. J 

[ Lo1d th1 charact1r into r19ist1r Al ] 
SHIFT, LO HL,CAFT.CU> [ Point to th1 byte after tht cur1or J 

LO A, CHU C Put th1 byt1 in A J 
[ If it 	i1 not 1n alphabttic ch1ract1r Ca 11tt1r>, skip 1h1111d1 J 

CP 1930 C R1gi1ter A "inu1 ASCII capital "A" J 
JP C,SKP2SH C Don't 1hift if code < "A" l 
CP 2510 C Rtgist1r A "inus1 ASCII lower case 

•z• plus ont J 
JP NC,SKP2SH Don't shift if code > '"all •z• 
CP 2250 R1gi1t1r A Ainu• lower case •a• 
JP NC,SKPISH Do shift if codt >• &"all "a" .J 
CP 2190 Rtghtu A "inuu ASCII capital 

"Z" plus on1 J 

JP NC, SKP2SH Don't •hift if code > capital ·z• 


Shift th1 character to tht opposite of what it i1 Cupp1r or 

I ow tr CHI II J 


SKP ISH XOR 320 C DeciAal 32 =binary 00100000 J 

LO CHU ,A C Put th1 alltred code back into 


uury J 

[ Jup to th1 RIGHT subroutine to "ovt the cursor right by 

on1 characters J 


SKP2SH JP RIGHT, 

POINT. 

Thi• 1ubroutin1 point• to th• futur1 1ddr111 of th1 byte 

which i1 pn11ntly to th1 right of th1 cursor, for UH by 

th1 COPY and £.PART op1r1tion1 to d1fin1 the b19innin9 of th1 

t1xt to th1 copi1d or 1ra11d. Thi point1r i• 1tor1d in th1 

HERE nri1bl1. J 


C C0Apr111 1ny 1dj1c1nt co"pr1111d-1p1c1-byt11 1inc1 it can't 

b1 don1 11t1r without po11ibly 1ff1ctin9 th• loc1tion of th• 
byt1 b1in9 potnt1d to1 J 

POINT, CALL CMPRS. 
C 81v1 th1 futur1 1ddr111 of th• byt1 to thl right of th1 
cur1or1 J 

LO HL, <BEF. CUI [ Point to the byte to the 
lift of th1 cursor J 

INC HL [ Point to th• n1Ut loc1tion 
LD CHERE.1,HL [ hv1 1ddr1n for h\n uu l 

[ All donts J 
RET 

[ .............................................................. 

E.PART ,...... 
Thi• 1ubroutin1 1ra111 1 portion of the t1xt. The portion 
er111d i1 th1 t1xt b1tw11n wh1r1 th1 cursor wa1 when the 
POINT 1ubroutin1 wa1 111t 1xecut1d Cth• addr••s i1 in HEREl 
and th• pr111nt po1ttton of th1 cursor, Howtver, if the 
cursor i1 now, or h11 b11n, to tht ltft of th1 location 
indic1t1d by th1 111t u11 of th1 POINT oper1tion, an invalid 
op1r1tion will b1 indic1t1d <1inc1 HERE has b11n changed to 
an invalid 1ddr1ss> by 11ttin9 ED.E~R to 2. J 

C Point 	to th• first byt1 to b1 1ra1eds J 
£.PART LO HL,IHERE.l 

C K1k1 sur1 th1 nu"btr of bytes to b1 erastd is a positivt 
nuAb1r. tt not, 11t th• v1lu1 of ED.ERR to 2 and rtturn 
without having Aidt any ch1n9111 J 

CALL L.CNT C Stt the carry fla~ if tht 
count is n19atlve or zero 

JP NC,SKPIEP Skip ah1ad if positive count 
LO A,2 Put 2 into ••• J 
LO CED.ERRl,A .. , ED.ERR J 
RET Rtturn J 

[ Stt 8EF.CU to tht byte to the left of the first byte to be 
er111d, 1ffectivtly erasing part of the texts l 

SKPIEP LO HL,CHERE.l C Point to first byte to be 
trased J 

DEC HL [ Point to byte to left of it J 
LO <BEF .CU> ,HL L Stora that address in IEF.CU l 

Listing 1 continued on page 432 

FREE CATALOG OF NEW 
SOFTWARE FOR 
OSBORNE1* 

Describes easy-to-use 
software for business 
applications: like our low-cost 
SPELL program that instantly 
converts your word processor 
into a spelling error locator. (No 
more embarassing mistakes in letters 
and reports!) 

Lists software designed for pure fun: like ELIZA­
a robot "psychiatrist" that dispenses hilarinus pseudo 
therapy. Great for parties. 

Presents languages for advat?.ccd programmers: 
like C compiler, LISP, RATFOR, 8080 and Z80 macro 
assemblers. 

Heath/Zenith and 8" CP/M* owners: catalog also 
lists 21 programs for your system. 

To obtain your free copy, write. call or circle our 
Reader Service Number. 
·osBORNE l is a regis1ered lrademark or Osborne: Compute:r Corp. CP/M is a re:giste:re:d 
1rade:mark of Digital Re:se:arch. 

CJJie Software %olw6rkc§'­
14478 Glorietta Drive. 

Sherman Oaks. CA 91423 ~·EJ 	 -...
(213) 986-4885 
Dealer inquiries invited. 

I ? A solld state 
disk emulator for your 

t. APPLE*, TRSSO**, 5100, 
or SSSO computer 

•A FAST mass storage device. Speeds up 

PION, INC. Tel. (617)648-1717 

74Appleton St., Arlington, MA 02174 
•Trade Ma rk Apple ..Trade Mark Ta ndy Corp. 

Introductory 

Price $1095. 

plus tax and shipping 

SEND FOR 
FREE 

BROCHURE 
Ident ify your model. 

an y program requir ing disk access. 
• No head seek time, no motor startup time. 

no moving parts. 
• Standard 25 61< bytes of storage expandable 

to l megabyte. 
•Independent regulated power supply. 
•Automatic power failure detect and battery 

backup. 
• Hardware errordetection and write protect 
• Only 4 bytes-ports of address l/O space used 
•	 Hardware optimized for block transfers 

and access. 
•Drivers, diagnostics, and utilities software 

provided. 
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:/rcle 116 on Inquiry card. 

COMPUTER GEAR-WHOLESALE! 
Purchase Your Hardware And Software Directl y From An OEM/Systems In· 
tegrator. Take Advantage Of Our Buying Power! ! We Stock Boards, Systems, 
Software, And Many Peripherals, For Almost An y Machine In Use Toda y. Call In 

Your Needs. SSSS Millions In Inventory-At Our Fingertips SSS$ 
Some Eumptes Ot Our tn·Slock Deals: I SSS MONTH SPECllLS SSS I 

CPIM SOFTWARE HARDWARE HARDWARE HARDWARE 

I woRos11R =mm j ·MoN1roAs · Mx10 399 ·Goosour 
MAILMERGE 99 'M..tOEK" MXSO 479 Z·BOCPU 219 

SPE LLSTA A 159 IOOW SS:SS89 ~~~g6/T 569 :g:~~:~ c1~~ 
g~~~~~:: ~~~ JS:\ DISK 1JOOG SSSS l5t i 0tu., 359 

j Me1s1c10 ssass199 I 1c!'~ 3'1 i oroua:i.o. """' I [ 01s~ 2mmm l 
~g~aroA~~~~ ~~g ·~~Nv~~ s Ioor..,. ""' I I RIMl6 smsm I 
cMoAaAoc L80 515 1 fGRSSSt_i iLJ I RIM 11 sms m I 

0 80 169 
OUICKSCAEEN 129 ~1!9 1 I OK JuMP U lD40 J =~~~~ 1~~ 

SUPERVY Z 79 IOKluMS JS 1141 I INT FACER 1 189 

GBT CPIM80 149 I 11"GR $SIG! I .S0f1"HAROWR! INTFACEA 2 189 

GBT CP1m86 269 I ll"COM sm I ISOFTCIRO 17! I INTFA 3.5 445

I dBISE 11 sssrmsm I [ ll"RGB sm I 1NTFA J.a 525 

FMs8o 675 . ' NEC' . IRIMCIRD m I IJNIFl4 smsm I 


DEMO 125 ,2.. GA 175 [ SIEMENSI" m I ENCL·DESK 669 


gg~gg: I" ~~~ :r~gaM ~~~ IGersue im I oE;1~1g~~ow~399 
CONDOR Ill 709 'PAIN TEAS' I MP1M~l6 769 I DJ8" SUBSYS 895 
ACCrG PLUS 439 8023A 509 HARD DISKS-Cm OJOMAW1CP1M 439 

DEMO 225 OJ20WICPIM 349 

~~~~~~RA~C ~;~ W0 W! ~~TTT~~~OAAO ~~~ 
SPELLBINDER 289 SS SPECIALS SS GOOD THROUGH 12 SL O T MOM 139 
SPELLGUAAO 219 MONTH ENO. As sup plies Int 'SSM BOA RD S· 
SP/LAW 99 R11nCht< h mo be flY!n ii PMSi M864K RAM 729 
uCRAFT LE GBILL 545 bl! . Cish Siles Onlr !! MB lOA 16K 259 

1Mlg~~~IX .~; TERMS Of SllE CO[)CISH OR CER· 11~:3:s1~!urn;8~ 
PA~,=~S & C ~:~ TIFIEO. GIVE YOUR VISA tMC NUMBER 1108 BSEA 475 
c COMPILER 675 FOR OUR RECORDS FOR UPS REFUSIL APPLE PllO 83 

RETURN. IN! U[PllD ORDERS SIVE APP LESllO 125 
APPLE & OTHER FORMATS 1COO. CPtM.fM DIGITAL RESEIRCH. APP ~~~ (~D•R-~t~ - CALL 

CUSTOM COMPUTER TECHNOLOGY 
I CRAFTSMAN COURT-BOX 4160 

SEDONA, ARIZONA, 86340 
1602) 282-6299 

PRICES & AVAILABILITY SUBJECT TO CHANGE. All PRODUCTS NEW. ANO CARRY FULL MANUFACTURER'S 
WARRANTEES. CALL fOR CATALOG. FREE TECHNICAL HELP TO ANYONE. WE CAN CONFIGURE BOAROS & 
SOFTWARE FOR YOUR SYSTEM. PLUG·IN & GO. AZ RESIDENTS AOO APPLICABLE SALES TAX. 

AUTHORIZED 

SERVICE 

Circle 241 on Inquiry card. 

Now you can get FACTORY AUTHOR" 
IZED service for your Commodore or 
Atari computer and peripherals at reason­
able cost. Minimize your down time 
frustration and expense. Extended war­
ranty available for most products, too! 

Micro Computer 

Service Center 


CALL 717-327-1450 
477 E. Third St., Williamsport, PA 17701 

INDUSTRIES, INC. 
In Texas Orders 22511 Katy Freeway 

Questions & Answers 
1-713-392-0747 Katy (Houston) Texas 77450 

To Order 
1-800-231-3680 

800-231-3681 

SAVE BIG DOLLARS ON ALL TRS-80~ HARDWARE & SOFTWARE 
TRS-80" BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
511/o sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 

REQUEST 


Federal Express (Overnight Delivery) 0 

Houston Intercontinental 0 

~irport Delivery (Same Day) 


In atock TRS-80 ModelU.P.S. BLUE (Every Day) 0 II end Ill 

References from people who have 0 No Tax on Out of Tax11 Shipments! 

bought computers from us probably 
in your city Save 

10010 15010 
•• TRS ·BO is a Reg1s1ered Trademark of Tandy Corp 

• 
OR MORE 

EDMcMANUS Reserve Your Model 16 Today 

Telex 77 -4132 (Flaks Hou) 

WE ALWAYS 

OFFER 


0 NO extra charge for Master Card 
or Visa. 

0 We use Direct Freight Lines. No 

long waits. 

0 We always pay the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant 

TRS-80"' Computer warehouse 5 

hours away, in Ft. Worth, Texas, 

to keep you in stock. 

JOE McMANUS 
I VISA I 
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Listing 1 continued: 

[ Stt HORI? • WIDTH so that the DSP.TX subroutine can adjust 
HORII 11 n11ded1 J 

CALL RIT. H t Set HORIZ • UIDTH 
[ All don11 J 

RET 

e te I•••• I 1.-1-1 I•.._.... l:f a.:t r•·• :ii.- 1 *4t~ 1 $Jt t ~ili l :.MI t •" t~1l l *1'••;ji• 
E.ALL 
*.... 
lhi1 subroutine era11s the entirt t1xt by ch1nging the values 

of BEF.CU and AFT.CU • Also, the pointer HERE i1 initialized 

since ih value would no longer b1 v1lid. J 


C Stt BEF.CU to BEG.TX - I : J 
E.ALL 	 LD HL, (BEG. TX> 


DEC HL 

LD (BEF .CU) ,HL 


C Set AFT .CU to END. TX + 

LD HL,!END.TXl 

INC HL 

LD !AFT.CU>,HL 


lnithlize HERE: J 

CALL !NIT .H 


( Ul dont1 J 

RET 


[···········••*•••••**••····················*•••••1•••• 
H.POS..... 
This v1riabl1 11 used to k11p track of the horizontal position 
of tht h1rdw1r1 cursor. It ii u11d only by th1 DS.BYT subroutin. 
and is Initialized (to WIDTH> by th1 CL.SCR lllbroutint. l 

H.POS 	 DB 0 

[ ...................................................... 

DS.BYT 

$495. 


SBC can be redundant!! 
D Z80A 4MHz, 64K RAM, 2K ROM 
D 2 serial, 2 parallel, 4 timer ports 
D Bi-directional inter-processor channel 
D Multi-processor architecture capability 
D Redundant processor manipulation 

capability 
D Matching double-density disc controller 

with SASI 
D Application note for system configurations 

• 
.. JC SYSTEMS (415) 657-4215 

U\11075 Hiawatha Ct. Fremont, CA 94538 

This 1ubroutin1 displays one byte of t1xt on the 1cr1en. lytes 
of ttMt can b1 ASCII char1ct1r1 or ASCII carri191 return• ("81 
= 1>, or coftpr1111d-spac1-byt1s <KSB • 01. It is used for 
di1pl1yin9 ftt11a911 on th1 1cr11n, but it is not u11d for 
displaying th• t1Ht being tdittd. Coftpre11ed-1pac1-byte1 at1 
di1pl1y1d 11 the appropri1t1 nuftbtr of space1, aftd carriage 
returns c1u11 the reAaindtr of the lint to be filled with 
spaces. If the end of 1 scr11n lint i1 encountered, the value 
of H.POS i1 reset to allow the r1ftaind1r of the lint of teMt 
to bt di1play1d on th1 ntMt line. Th1 H.POS counttr i1 used 
to kttp trick of th1 horizontal position of th1 h1rdw1r1 
cursor, 10 tht screen should first bt cl11r1d u1in9 the CL.SCR 
subroutiftt !1inc1 it initializ11 H.POS ind re11t1 tht h1rdw1r1 
cur.or> and only this subroutin1 should b1 uHd for dhpl1yin9 
A111a911. Nott that th1r1 ar1 no provi1ion1 for d1t1ctin9 
the bottoft of the screen , Also, tht nuftbtr of coftpr1111d 
spac11 in a sin9l1 byte should not tMt11d the nuftbtr of 
ch1r1ct1rs per lint sine• this condition 11 not checked for. 
Rt9istlr1 HL and DE art not chan91d by this 1ubroutin1. l 

C If th1 byt1 i1 1 carria91 return, akip 1he1d1 J 
18.BYT CP CR, 

JP 2,SKPIDB 
C If th• byt1 is a coftpr1111d-spac1-by\1, skip ahe1d1 l 

CALL BIT7A. C Chtck HSB of A J 

JP 2,SKP3DB C Skip ;ahead if HSI< • 0 l 


( Th1 byte ia a displayable ASCII character, so display itt J 

CALL CH.OUT 


DecreAtnt the value of H.POS and retu1·n if it is non-zero: l 
LD A,!H.POS> 
DEC A 
LD (H.POS>,A 
RET NZ 

C Rtut th1 valu1 of H.PDS to UIDTH. sinc1 a new Ii ne has betn 
shrttd1 l 


LD A,!WIDTH.l 

L D ( H. POS l, A 


C All done !if tht character w111 ;in ASCII ch;aracttr: J 
RET 

C Tht byh is a carria91 nturn, ID dl1pl;ay H.POS nu•ber of 

spat ti I ] 


SKP1DB LD A,!H.POS> C Put the valu1 of H.POS ••. 

LD B,A [ ••• into r1~i1t1r B J 


LP2DB 	 LD A,SPACE. C S1nd 1n ASCII spac1 

CALL CH.OUT c ... to tht disp1hy 

DEC B C hpnt th1 loop ••• 

JP N2,LP2DB C • , • for ADre spaces J 


[ Rt11t the valu1 of H.POS to th1 value of WIDTH to indicate 
tht start of a new lin11 J 


LD A,!UIDTH.l 

LD !H.POSl,A 


C All done (for the cast of 1 carria91 returnl1 
RET 

C Thi byte ia 1 coftpr111ed-1pace-byte, so output the indicated 

nuftber of 1p1c11, k11pin9 a copy of th1 count in register C: J 


SKP3DB LD B,A [ Put th1 count in B J 

LD C,A C Save a copy in C J 


LP4DB 	 LD A,SPACE. [ S1nd an ASCII spilct .•. 

CALL CH.OUT C ••• to the di1play J 

DEC B C Rt put th1 1oop • • • l 

JP N2,LP4DB C ••• for all of th• spaces 


( Subtr1ct th1 space count froft H.POS1 l 

LD A,!H.POS> 

SUB C 


C If th1 rnul t is ne·3ative or ztro, add the rnult to UIDTH. 

Noh1 Thia nut result is allufttd to b1 politiv1 - which i1 

tht ca11 if th1 nuftbtr of coftpr1111d 1pace1 i• not too large: l 


JP Z,SKP5DB C If zno, skip the next instruction 
JP NC,SKP6DB C If po1itiv1, skip ahnd J 

SKP5DB 	 LD C,A C Add ••• l 

LD A,!WIDTH.> C ••• WIDTH ••• l 

ADD C C ••• to tht previous rHul t l 


C Put th• rnult back into H.POS ind nturna l 

SKP6DB LD !H.POS> ,A 


RET 


[ ····················~··$····························· 
CL.SCR....... 

Thia 1ubroutin1 cltar1 th1 1cr1en by filling it with 1pace1, 

ri nd the hirdw c1r e cursor ts reset t.o CJl rll' l in thP \.1ppttl ' l.f.' f!. 

1 or n•r or thr screen. Also, i t in1l1altZPS t he v·c1h1f' of' II.Pm; 

t o t he vo lue or UIDTH. This subrout i ne i s ,,. • • J t•<! l <11· e 

d 1slay i n9 any "essa~es on the s c rern (i n ch.1 d 1n~ t h• " ,. P.1111") , .l 


Listing 1 conti nued 0 11 page 4c 
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Circle 337 on Inquiry card. 

Boards 
for S-100 Bus 

256KB 
DYNAMIC RAM 
$795 with 256KB 
$625 with 128KB 

features: Model 256KE call for current prices 
• 8/18 b~ data, 24B addrass. • Unlimited OMA. immune tu Rast Waits, halts. • Access 


time = 180 ns fnim PSYNC high. e Will run with 8088, 8088, 8080. 88000 to 8 mhz. Z80, 

ZBOOD to 8 mhz clock, without wait states. • Interfaced with most of IEEE696 boards. 


ZBDB bned CPU 

$349 with 


memory mapping 


features: Model ZBD CPU
I • 22 bit Addrass - accessible to 4Mbytas of memory. • 6. 4, 2 mhz clock, SW selectable. 

• Addressing is memory mapped in 16KB blocks, making addressable range of memory 
completely accessible Iunlikli bank salact). • Jump on Resat in 1 k increments. • Bank 
•lactable 1 BKB or 32K8 EPROM capability with Phantom generation. 

32KB Static R1m/Eprom $369 with 32KB Cmos Ram, power-fail detect 
S169 with no ram, no power-fail detect 

features: Model 32KUSM 
• 8/16 bit data, 16/24 bit address. • Bank Select by SW salactabla port, bit in 32K block. 
• Battery backuP. lbetllry not supplied) with power-fail detect/automatic Ram disable. • 
Co~ EPROM (211 Bl capabiity with wait states !up to 3), phantom responding or generatilg. 

All boan!s conforms to IEEE696/S-100 specifications, comes Assembled. Tastsd, socketed, 

legends, solder masl<as, Gold contacts, and with 10 day return priviladga, One Fully Year 

Guarantee. 

Oalivery: 3 to 5 days. Ordering: MC, Visa. or C.O.D. ladd SB.00 for C.0.0.). Plaase rafar to our 

AOs in older issues of Byte for more of our products. Illinois residents add 5 'A% sales tax. 


DEALER OR O.E.M. PRICING AVAllABLE. 
P.O. Box 906 


S. 	 C. DIGITAL INC. 1240 N. Highland Ave.. Suite 4 

Phone: j3121 897-7749 Aurora, Illinois 60506 


PURCHASE l'fR MONTI! 
DES CRIPTION PRICE 12"'0S 

LA34 OECwriler IV Forms Ctrl.. . . S1.095 S105 

LA 100 Lener Prinler RO . •.•. . . . 1.995 190 

LA120 OECwriler Ill KSR 2.295 220 

LA120 OECwrilerlll RO .... .... 2.095 200 

LA12A Porlable OECwriler . • ••• • 2.950 280 

VT100 CRT DECscope ... .. .. . . 1.695 162 

VT101 CRT DECscope . ........ 1.195 115 

VT125 CRT Graphics .... .•.•.. 3.295 315 

VT131 CRT DECscope .. ....... 1,745 167 

VT132 CRT DECscope . .•.••..• 1.995 190 

Yn8XAC Personal Computer Option 2.395 230 

Tl745 Porlable Terminal .. .. ... 1,595 153 

Tl765 Bubb le Memory Terminal 2.595 249 

Tl940 CRT . .... ........ . 1.795 173 

T1785 Porlable KSR. 120 CPS .. . 1.795 173 

Tl787 Porlable KSR. 120 CPS • .. 2.195 211 

Tl810 RD Prinler 1,695 162
· · · ··· · ·· · · · 
Tl820 KSR Printer 2.195 211 

ADM3A CRT rermlnal .. . ... 595 57 

ADM6 CRT Terminal • .. .. , ... 645 62 

ADM32 CRT Termina l ..••••. 1.165 112 


CIT -101 CRT . 1.525 147 

CIT-161 Color CRT ....... ..... 2.675 257 

CIT-427 Color Graphic CRT ... . . 3.095 297 

910 CRT Terminal ... ......... 650 62 

925 CRT Terminal ..... ....... 850 82 

950 CRT Terminal . 1.075 103 

Leiter Quality, 7715 RO .. .••••• 2,695 259 

Leiter Oualily. 7725 KSR ••• 3.195 307 

2030 KSR Prinler 30 CPS 1,195 115 

2120 KSR Printer 120 CPS 2.195 211 


745 71 

895 86 


1.525 147 

2.050 197 


24 MO S 

s 58 

106 

122 

112 

155 

90 

67 


185 

93 


106 

128 

85 


138 

96 

96 


117 

90 


117 

34 

36 

65 


82 

143 

165 

36 

46 

57 


144 

171 


67 

117 

42 

48 

82 


110 


36 MOS 

s 40 

72 

83 

75 


106 

61 

43 


119 

63 

72 

86 

58 

93 

65 

65 

80 

61 

80 

22 

24 

42 


55 

97 


112 

24 

31 

39 

98 


115 

43 

80 

27 

32 

55 

74 


Now available from Y.OUr computer store­

the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the For the location of your local 
0-450 bps A 242A, the world's most widely used acoustic data computer store handling the AJ line, call toll -free: 
coupler. to the revolutionary AJ 1259 triple modem that 

handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 800/538-9721 

bps VA 3400 protocols. California residents call 408/263-8520, Ext. 307. 


Whether you need full or half duplex or both in one; 
originate or answer. auto answer; acoustic coupling. or r.:'1 ANDERSONdirect-connect-there's a model for you in the AJ line. 

Starting now you don 't have to settle for second best. ~JACOBSON 
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Listing 1 continued: 

[ Reset 	 the hardware cursor to the upper left co1·n1r : J 
CL.SCR CALL UP.LFT 


l Reset the value of the hor1zont~ l pos ition counter <H.POSl 

to UIDTH: l 


LD A,<UIDTH. l 

LD <H.POSl,A 


Output LINES nu•btr of carria9e returns: J 
LD A,<LINES.l (Put the nu~ber o-f linu ... J 
LD D,A [ ... into re·3ister I1 J 

LPICS 	 LD A,CR. [ Put a car r i19e return In A J 
CALL DS.BYT ( Fill one line with 1paces J 
DEC b ( Dtcre"'nt the line count J 
JP NZ,LPICS [ Rtpeat tht loop for ~ll lints J 

Reset the h.rdnre cursor to the upper left cornu <1g<1i n: J 
CALL UP.LFT 


l Initialize the value of H.POS <to UIDTHl to indi c ~tt that 

tht hardwart cur1or is at the left side of the 1cr1en1 J 


LD A,IUIDTH.l 

LD IH.POSl,A 


l All dont: l 

RET 


I•SPLA. 
:tc••••:t 
This subroutine displays the text pointed to by HL. The te•t 
Must be in the standard for•itt and •ust be teNinated by '' zero 
byte. On output, HL points to t he location followin9 the 
location of the null byte. !Nole that H. POS is used lo keep 
track of when tht end of a line is rea ched. l J 

[ Load the first/ne xt byte of te•t and point to the next byte: J 
DSPLA. LD A, <HU 

INC HL 
[ If it 	is a null byte, return: J 


OR A [ Resiste r A not af f ected J 

RET Z 


Display the character (which ""Y be <• co•prnsed- sp<1ce-bytel 
<o nd repeat the loop: J 


CALL DS. BYT 

JP DSPLA. 


llSPL:. 
:t:••••• 
l his subroutine di splays the te xt whic h f ollows the ca ll t o lhi s 
subroutine . The text • ust be in the standa r d for •at and ii Must 
be ter•inated with a null <ze ro) byte Ion other wise i llegal 
r haracterl. This subroutine uses the H.POS pointer lo ind ica le 
the pos i tion of the ne xt character on t he line. The r efor e, 
e ther calls lo display anythin~ on the sc r een •usl update the 
value of H.POS in order for the carria9e retu r ns to output the 
proper nu•b•r of spaces. This subroutine returns to the 
instructions which follow t he null byte. J 

[ Point 	 to the first byte of text: 
DSPL:. POP HL 

[ Display the text pointed to by HL unti I the nul I byte is 
reachtd, leaving HL pointing to the instruction which follows 
the null bytei J 

CALL DSPLA. 

Return to the instruction which follows the null byte: J 


JP (Hll 


GET. NX 

'fhi1 subroutine get1 the next ASCII character !or carriage 
return) fro• •••ory. Co•press1d-space -bytes are expanded into 
individu1l ASCII spaces. By repeatedly calling this subroutine, 
characttrs of text are placed into register A, ont at a tioe. 
Howevtr, r1gister1 HL and C •ust not be chan9td between calls 
since they are uud to knp track of which character is next . 
<Rtgi1ttr pair HL h ustd to point to tht next bytt of ~•~ory 
aid rtgi1ter C i1 u11d to ketp track of whether •ore sp~ces 
re•ain in a co•pre1sed-1pact-byte.l Prior to the first ust of 
this subroutine, register C should bt 1et to ztro and HL •ust 
point to the first character (or co•prtssed-space-bytel to be 
acces1ed. However, sett i ng register C to a non- zero value 
allow1 this subroutine to access text starting at the oiddle 
of a co•pressed-space-bytt. This subroutine also indicates 
whethtr the ASCII code returned in register A ii a carria9t 
return, by utting the Z flag if it i1 a CR. <Nott thilt this 

subroutine dot1 not check for reaching tht boundi1rie1 of the 
text,) Rtgi1ttrs DE and Bart not changtd by this subroutine. 

[ If thtrt 1rt •ore spaces rt••ining in a co"pressed-space-bytt, 
skip ahead and output the nut 1p1ce: J 

GET .NX XOR A [ Set A to zero 
CP C [ C•O i"plits that a co•pressed- space­

byte is not waiting to be further 
txpandtd. J 

JP NZ,SKP1GT Skip ahnd if another 1pace ii to 
bt outputted J 

[ Get the next bytt fro• •••ory: J 
LD A, IHL l [ Load byte fro" H"ory J 
INC HL [ Point to neMt byte of text ) 

[ If it 	i1 not 1 co•pr111td-1p1ct-byte, skip ahead: l 
CALL BIT7A. ( Co•prnud-space-byte! J 
JP NZ,SKP2GT [ Skip ahead if not J 

[ "ove . the bytt to register C <it equals tht I of spncts 
repr111ntedl 1 l 

LD C,A 
C DtcrtMtnt the count for the nu~btr of spaces rt•alnin9 ind 
load A with an ASCII spact1 l 

SKPIGT 	 DEC C C Rtduct count of spacts J 
LD A,SPACE. ( Load an ASCII 'pact J , 

[ Set tht zero flag if tht characttr is a carria91 return and 
r1turn1 l 

SKP29T 	 CP CR. 
RET 

c ................. ..... •••••1t•••············••iti••••*•••• '** 

DS . CHR 

*''''' Thi1 1ubroutin1 di1plays a string of char~cttr1 on tht &creen 
after first skipping over a 1pecifi1d nu•btr of characters 
(indicattd by regi1ter Cl. B nu•btr of characters art displayed 
unless a carriage return i1 tncounttrtd, in which cast the 
characters up to, but not including, the carriage return art 
displayed. C0Aprt11ed-spact-byt11 art txpandtd If tncountered. 
On input, HL •Ult point to tht first byte of the char~cter 
string, r1gisttr B •u•t tqu1l tht •axi•u" nuober of characters 
to bt di1playtd, and r1gisttr C •ust indicate the nu•ber of 
characters to bt skipped o•tr before . 1t1rtin9 to display tht 
characters. <Nott: B •u1t not bt zero,) On output, HL will 
either point to tht byte which follow1 the la1t character 
displayed, or to the byte which follow1 a carriage return (if 
ont is tncounteredl. If 1 carri1gt return is encountered, then 
tht nu•ber of characters rt•aining to bt displayed (out of the 
initial count in Bl wi ll be in r1gilhr B. This subroutine 
is ustd for di1playing the text which ii bting edited. 
Rtgi1t1r E i1 not changed by this subrouti•t. l 

[ H the nu•ber of characters to be 1kipped over is ztro (in 
r tgi1ter Cl, skip aheod. <This is also the btginnin~ of the 
I oop to skip over C characters. l : l 

DS.CHR 	 LD A,C 
OR A 
JP Z,LP2DC 

[ Put the first/next bytt into register A and point to the 
next byte 1 l 

LD A,<Hll 
INC HL 

[ If it 	is a carriage return, txit the 1ubroutint: l 
CP CR. 
RET Z 

[ If the bytt is not a co~pre1sed-spac1-byte, dtcrt•tnt C and 
r tpnt the Ioop: J 

CALL BIT7A. Check "SB of re9ister A 
JP Z,SKPIDC Hip ahead if "SB z O J 
DEC C Dtcre•ent the character count 
JP DS . CHR Repeat the loop for the 

next byte J 
[ The byte is a co•pressed-space·byte, so subtract the nu~btr 
of spaces it represents fro• the character count in C, and 
~ut a copy of the result in C: J 

SKP1DC 	 LD D,A [ Put byte into D 
LD A,C ( Put count into A 
SUB D C A = count - byte l 
LD C,A ( Copy rtsu l t i nto C 

[ If the result is positive or zero, repeal the loop (for 
the ne xt bytel: J 

JP NC,DS.CHR 
[ The result was negative, so set C to the negative of the 
r esult , since .that equals the nu•ber of spaces of the 
co•pressed-space·byte which need to be displayed at tht 
beginnin9 of the line: l 

CPL A Set A ••• J 
INC A ... to •i nus A J 

Listing 1 continued on page 436 
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Circle 299 on Inquiry card. Circle 415 on Inquiry card. 

TRS-SO's 
FULL LINE 

and 

Hewlett 
Packard 

85,87, 125 
WE PAY SHIPPING in the 48 continental states on prepaid 

orders of $100.00 or more. 
NO TAXES are collected on out-of-state shipments. 
WE ACCEPT Visa, MasterCard and American Express, or 

you can save additional money by paying cash. 

TOLL FREE ORDER NUMBER 800/531·7466

Pan American 
Electronics 

TM - Trad emark o f Tandy Corporation 

ECC '·
~s 

V_R_D_a.ta-'s_ H_A_R_D_D_l_S_K_l_ll_h_a_s_th•i•s -fe· a-tu·r-e. 

ECC (Error Correction Code) is a poly­ If your system will abend or die during a 
nomial derivative which is used to detect data error or if you must always have the 
and correct errors. In simpler terms, this correct data for your functions, ECC is a 
means that the computer will detect and necessity. This feature has filtered down from the larger 
automatically correct data errors sometimes generated computer systems and is now used by manufacturers of 
spuriously in the equipment. superior micro computer products. 

Imagine a 5 meg Winchester Hard Disk with the following features: 

:~~ $1899. Complete 
• ECC-onboard buffer 
• FCC approval-Heavy Duty Power Supply 
• Automatic power on with system 
• Heavy duty linear power supply 
• Gold plated contact on all connectors 
• Heavy gauge aluminum chassis 
• 115/230 V AC 60/50 HZ Standard

ONLY 'IR • State-of ·the-art controller 
FROM • data • 2 pass forced air cooling system 

777 Henderson Boulevard N·& Folcrort, PA 19D:Ji! 	 Interfaces to: Radio Shack TRS 80 Model I • Radio Shack TRS 80 
Model Ill• IBM Personal Computer• Others to be announcedli!l51 q&l·53DD IBDD I 3'15·81Di! 
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Listing 1 continued: 
LO C,A C Put tht rtsult in C l 


[ The appropriate nu•bn of characters have been skipped over. 

HL points to the first byte to be di1played, unless C is non­

zero - in which case the value of C represents the nuMber of 

spacts which need to be displayed before disphyin9 the byte 

pointed to by HL: J 

[ Ott the fi rstlnext character to be dilphyed, If C is non­

zero, it Indicates tht nu•btr of spaces reMalnln9 In the 

prtsent co•pr11sed-1p1et-byte. But if C i1 ztro, HL points 

to tht ntxt bytt to bt dlsplaytd1 J 


LP2DC CALL GET.NX 

C If tht bytt is a c1rria9t rtturn, rtturn. <The Z flag i1 

stt by GET.NX if the bytt i1 a carriagt rtturn.l <Notes 

R1gi1ttr B indicates the nu•btr of po1ition1 in the line which 

art not yet filltd.>1 J 


RET Z 
Display the ASCII characttr which is in register A1 

CALL CH.OUT 
Decre•tnt tht position count and repeat the loop if it i1 

non-uro1 J 

DEC 

JP NZ,LP2DC 


C The line i1 full <B•O>, 10 returns l 

RET 


N.SKIP
:•••••• 
Thi1 variablt i1 used to 1tort the nu•b•r of characttr1 to bt 
skipptd at tht beginning of nch lint <whtn displaying the 
text>. Tht v1lu1 of N.SKIP i1 ztro unlt11 this would cause tht 
cursor to go off the right edgt of tht scrten. J 

N.SKIP 	 DB 0 

[ ee1••·•tette•t•••••••* • *lltll *lil l~.. 1 • .:i• • ;iit lf1U :f1ti t tti* titit 

DS.LNS 	 I OS.LIN 

:t;•·············This subroutine displays E full lines of characttr1 1tarting 
with the byte pointed to by HL. E•O ii not allowed. Upon 
rtturn, HL wi 11 point to tht bytt which follows the li1lt 
carri1gt return <1t the end of the la1t line displayed>. If 
tht OS.LIN entry point is u11d, rtgister C Must be 1tt to the 
nu•ber of characters ta be skipptd over at the beginning of the 
displayed text, and rtgi1ttr B •ust bt set to the nuMber (non­
zero) of character positions available for the first lint 
(full or partial> of the text to bt displayed. J 

C Indicate the •axi•u• nu•btr of characters which will fit on 

ant lint by setting register B to UIDTH1 J 


DS.LNS LO A,<UIDTH.l 

LO B,A 


C Plact the nu"btr of characters to be skipped <already saved 

in H.SKIP> into register C: J 


LO A,<N.SKIP> 

L D C,A 


Display one line startin~ i1t the byte pointed to by ML. 
Skip over the first C nu"ber of characters, and then display 
no "ore than B characters. ff • carria~e return is encountered, 
stop pre•aturely, leaving the nu"ber of unfilled positions in 
register B. (HL will be pointing to the byte which follows a 
carriage return (if foundl or which follows . the last byte 
displayed.) : l 

OS.LIN CALL DS.CHR 

[ If B is non-zero, fill the rtMaindtr of the line with 

•paces: 	 J 


LO A,B If B equals ... J 

OR A ... zero, ... J 

JP Z,SKP2DL ,,, then skip ahead 


LPIOL 	 LO A,SPACE. Send an ASCII space 
CALL CH.OUT •.• to the displily J 
DEC B DecreMent the counter J 
JP NZ,LPIDL Repeat the loop if the count is 

non-zero J 
C Search for the beginning of the next line: 

SKP2DL DEC HL C Point to the last byte hilndled by 
tht DS.CHR subroutine 

LO BC, 655350 Set BC to the ""x iMUM i ntt':ler l 
LO A,CR. Put a carriage return in A ) 
CALL SRCH. R Point (with HU to the byte after 

the next carri~ge return J 
[ If thert are "ore lines to be filled, repeat the subroutine. 
Otherwise, return. J 

DEC E Decre•ent the 1 i ne counter J 
JP NI,DS.LNS Repeat the subroutine if it is 

non-zero 

RET All done 


DSP. TX 

This subroutint displays tht text on the 1cr1en (fillin':I the 
entire 1cre1nl. The po1ition of the cursor syMbol is deter•­
ined by tht values of VERT I HORII. !VERT =! for the top line, 
VERT•LINES for the botto• line, HORIZ•I for tht left side, 
and HORII=UIDTH for the right side.> Althou9h the bottoM 
lines and tht right 1idts of lines can be padded with blanks 
if there art no characttrs there, the top line1 and the left 
sidts of lints art not allowtd to bt padded with blanks. 
Thtrtfort, if the valuu of VERT or HORII conflict with these 
rt1trictlon1, their valuts art adjusted to avoid such cases. 
'fht position of the cursor within the ttxt it indicated by 
the vari1blt1 BEF.CU I AFT.CU The location1 or the ends or 
the text are indicated by the constants BE6.TX &END.TX. 

[ Tht following variable ~ u1td to save tht address of tht 
first characttr or the line at the top of the 1cr1tn1 J 

FRST.C DU O [Two byte1 ire reserved here 

[ This portion of tht 1ubroutint MakH 1ure that there are 
enough 1inu btfort tht 1i ne with the cunor i>nd tnou•3h 
charact1r1 to tht ltft of the cursor !on that line> to allow 
tht prt1tnt valuts of VERT ind HORII. If not, the values of 
VERT ind HORII 1rt changed <to •ake surt that no padding i1 
nttded above or to the left of tht text>. Since this 
dtttr•ination requires finding tht fi r 1t character of the 
lint which appears at tht top of the 1crten, the address or 
thi1 character i1 savtd in FRST.C for later use in actui>lly 
di1pl1yin9 the text. Al10, thi1 1tction dettrMin11 the 
nu•btr or characttr1 at tht btginning of each line which 
netd to bt 1kipptd in order to ••kt the cursor 1pptar in 
tht position indicated by the v1lue of HORII (and the 
value ii 1tortd in N.SKIPl. J 

C Load rtgi1ttr E with the nu•b•r of lines to bt displayed above 
the cursor, plu1 one (which equall VERTl1 J 

DSP. TX LO A, (VERT. l C Put the value of VERT in A J 
LO E,A C "ovt line count to re~isttr E 

[ Point to tht btginning of tht first line to appear on the 
scrt.n (the btginning or a line E-1 lints awtyl and save it 
for later u1e: J 

CALL CR.LFT 	 R11ult is put in re~ister pair 
HL if all 9oes well (fla~s 
indicate status> J 

LO !FRST.Cl ,HL Save thi1 <lddres1 l 
[ If thtrt art no bytes to the left of the cursor (case 3), or 
if VERT • 1 and the cursor is at the beginning or a line (case 4 >, 
then stt VERT to 1 (no change for case ~> and skip aheild: J 

JP NC,SKPIDP [ Skip ahtad if CilSe 1 or Cilst 2 J 
CALL TOP.V [ Set VERT•! J 
JP SKP2DP C Skip ahtad l 

[ ff not tnough lines were found before reachin9 the beginning 
or tht ttxt, adjust tht value of VERT such that the first 
character of text starts on the top line of the screen. 
!Note: If enough lines were found, E=O so there is no hilr" in 
"adjusting" VERT.>: J 

SKPIDP 	 LO A,!VERT.l Get the initial Villue 

SUB E Adjust VERT lA=A-E ) J 

LO !VERT .l,A Store the new value l 


[ Point to the first byte or the line contilining the cursor: J 
SKP2DP LO E, 1 C 1 • M of carriage returns to be 

found J 
CALL CR.LFT Result in HL if found l 

[ If the cursor is at the beginning of ii 1ine, set HOl'<IZ to 1, 
set N.SKIP to zero, and skip ahead to the display portion: J 

JP NC,SKPJDP C Carry i•plies case 3 or case 4 J 
CALL LFT .H C Set HORIZ=I J 
XOR A [ Set A to zero 
LO (N , SKIPl ,A C Set N.SKIP to zero 
JP SKP6DP C Skip ahead to the display 

portion J 
[ Get ready to count the nuMber of charact~rs !not just bytes) 
between the beginning of the line and the cursor. The GET.NX 
s ubroutine will be used, so set C=O for initi a liziltion. Note 
that HL still points to the beginnning of the line cont<1ining 
the cursor. Set B to 0 to initialize the count: l 

SKPJDP 	 LO C, 0 

LO B, 0 
[ Get the next ASCII character !where spilces ilre un-co"pressedl 
and incrt•ent the count in register B: J 

Listing 1 continued on page 438 
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TELEPHONE 

VOICE RESPONSE 


The V100 interactive voice synthesizer 
with telephone interface is an Apple I l®or IBM Personal 

Computer® compatible, low-cost, solution to remote 
data base access arrangements. 

VlOO·A 
• Direct telephone connection, auto-dial/answer 
• Touch-tone® generation and detection 
• Includes JOO word, LPC vocabulary 
• Software for sentence/library construction 
• Expandable with 1300 ($495) high quality LPC words 

For a demonstration call toll free (800) 538·7002 

In California cal I (408) 942-1595 


rmVYNET
CORPoRAVON 

2405 Qume Dr.. San Jose, CA 95131 (408) 942-1037 

~1'A\\"IG 

\'ll~G\J,&.GE 


t\rtc~\E 

"-Et\tl\G~it.ll &. '-------.....J 


_....----··" ANNOUNCING 
THE C86™ C COMPILER 

-THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 

Kernighan and Ritchie's book, The C Programming Language, Is 
the key source for C. Just as fundamental Is the C86rM C 
Compiler. 
The C86 "' C Compiler Is especially designed for the IBM® 

Personal, IBM® Display Writer, CP/M-86® and MS·DOS"' 


For further Information on the C programming language 

and the C86rM C Compiler, please contact: 


II Computer lnnovatlon1, Inc. 
75 Pine Street 

C861s 1 1radflm81k ol Computer Innovation•. loc.; CPIM-86 ls• Llncroft, New Jersey 07738 
tr•d•m;w11;.ol 01g1ta1 Fluearcl1: IBM Int:! MS-DOS ar11 r11glst11r1HI 
1radtm'1ks o! Jnu1m.i1on1J ButH'l&fl S M •clllnes. Inc. Telephone: (201) 530·0995 

EXPAND YOUR APPLE® II 

VisiCalc® 

Why buy a bigger computer? You 
can get up to 177K workspace 
memory on your Apple II! You can 
even use 80-column display and/or a 
hard disk' 

Our VG-Expand system lets you 
use the entire displayed matrix. You 
can save files on more than one 
diskette. Our VC-Expand/80 is com· 
patible with several 80-column 
boards , and VC-Expand/80 for Nestar 
uses the Cluster/One hard disk as 
well. The new configuration dialog 
eliminates compatibility problems 
with additional hardware enhance· 
ments. 

Ask your computer dea ler about 
VG-Expand and the Saturn RAM 
boards. See how much bigger and 
better your VisiCalc models can 
become. 

Appre 1s a reg1s1ered Hademark of Apple Compuler. Inc. 

V1s1Ca 1c 15 a registered trademark of Vis1Corp. 

CPI M is a registered trademark of 01g 1tal Research 


PASCAL 
Are you tired of swapping diskettes 

all afternoon? Put your editor and 
filer on the Saturn Pseudo-Disk! Stop 
waiting for the real disk drive and let 
the RAM on one of our plug-in boards 
speed up your operation . You can 
also use the Pseudo-Disk to store 
programs, data, etc. ·just like a real 
disk, only much faster. 

CP/M® 
Is disk access t ime slowing you 

down? Use the Saturn Pseudo-Disk 
for CP/M ! No moving parts, no hum, 
no hassle! The Pseudo-Disk consists 
of one or more plug-in RAM boards, 
with accompanying software. See 
one today at your nearest computer 
store. 

BASIC 
Is your computer too small for your 

programs? Expand your Apple's 
memory and add an internal Pseudo· 
Disk! Our MOVEDOS program puts 
DOS into one of our plug-in memory 
boards, adding 10K to your user pro· 
gramming space . RAMEXPAND 
allows chaining and overlaying with 
as much RAM as you wish to add. 
The PSEUDO-DISK for DOS works 
just like a disk drive, but much faster. 
The necessary software is included 
with each Saturn RAM board. See 
your computer dealer today fort hese 
exciting expansion systems. 

P.O. 8050 
Ann Arbor, Michigan 48107 
(313) 973-8422 
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Listing 1 continued: 

LP4DP 	 CALL GET, NX C Put code in register A J 
INC B C lncre•ent character counter 

[ Repeat the loop <to c aunt the nu•ber of characters between the 
beginning of the line and the cursor) until the cursor gap is 
reachtd: l 

XOR A Stt A to zero l 
CP c C=O ? l 
JP NZ, LP4DP Reptat loop if there are "ore 

co•pressed-space-bytes 	in the 
n•e byte l 

PUSH HL [ Save contents of HL • • • l 
PUSH BC C , , , I BC l 
CALL L.CNT [ Subtr1ct contents of HL fro" 

(91!1'.CIA + 1) & set Cilrry flag 
if ntgativt or zero l 

POP BC Restart content1 of BC •.• l 
POP Hl , , , & HL l 
JP NC,LP4DP Repeat loop until cursor gap 

rnchtd l 
[ U tht nu•btr of characters to tht ltft of the cur1or is less 
than th1 nu•btr of characttr positions 1p1cified by the v~lue 
of HORIZ, adju1t HORIZ to tht ch1ract1r count plus one. Also, 
c•lcul1t1 the nu•btr of char1cttrs at th1 be9innin9 of the 
lint <and ther1for1 for all lints> which "ust bt skipped <N.SKIP> 
in order to phct the cursor at tht po1ition specifitd by the 
n1w valu1 of HORIZ: l 

LO A,<HORIZ.l t Load the value of HORIZ .•• l 
LO C,A [ •••. into re9i ster C l 
INC B [ Add 1 to the character count J 
LO A,B [ Put a copy of it in A J 
SUB C [ Subtract HORIZ fro" the character 

count plus one, <ind set the 
carry fla9 if negative J 

JP C,SKPSDP t Skip the next 2 in1truction1 
if ntgativt l 

LO <N.SKIPl ,A t Save tht rtsu It as the nu•ber 
of characters to be skipp1d l 

JP SKP6DP t 	Skip th1 next 4 instructions 
si net tht value of HORIZ dots 
not nud to b1 updated J 

SKP~DP LO A,B ( Put the character count plus 
ont ... J 

LO <HORIZ. l ,A .[ into HDRIZ J 
XOR A [ Put zero ... l 
LO !N.SKIP>,A [ ••• into N.SKIP l 

C This portion of the subroutine dots the actuill displaying of 

th1 tut: J 

[ Rtut the display to start in tht upper left corntr of the 

scrnn1 l 


SKP6DP CALL UP.LFT 
[ Point to th1 first ch1racttr of th1 first lint to bt displaytd 
with rtgi1t1r pair HL: l 

LO HL,<FRST.C> 

C Pl1c1 tht v1lu1 of VERT - 1 into register A and, if it is 

z1ro, skip ovtr tht ntMt s1ction1 l 


LO A, !VERT. l C Load the value of VERT ... l 

DEC A [ 	 ••• "inus on1 into register A JI 
JP Z,SKP7DP C Skip 1h11d if A z 0 l 

C Displ1y tht lints above the lint containin9 th1 cur1or. 
R19ist1r A alrtady cont1ins tht nu•b•r of lines to b1 
di1pl1ytd ( • VERT - 1 > and r1gi1t1r pair HL already point1 
to tht fir1t ch1racttr of the fir1t lint to be displayed: 

LO E,A C Put tht lint count into E l 
CALL DS.LNS C Di1play E lints of \ex\ s\~r\in' 

with th1 byte point1d to by HL. 
L11vt HL pointin9 to the 
btgi nnin9 of the Ii ne containing 
tht cursor. l 

[ Platt th1 v1lu1 of HORIZ - into register A, and if it is 
ztro, 1kip th1 ntxt s1ction1 

SKP7DP 	 LO A,!HORIZ. > 
DEC A 
JP Z,SKPSDP 

[ Display tht characters 1t the beginning of th• lint 
cont1ining th1 cursor, up to, but not includin9, th1 cursor. 
Thi nu•b1r of char1ehr1 to b1 dilphytd it in r~ishr A 
( • HORIZ - 1 l and r1gi1t1r HL 1lrtady points to tht 
btginnin9 of th1 lint with th1 cur1or1 l 

LO B, A C Put th• ch1ncter count into B l 
LO ~<N.SKIP> C Put th1 count for the nu•ber of 

characttr1 to b1 skipped ••• J 
LO C,A ••• into r1gi1ter Cl 
CALL DS.CHR Di1play B ch1racter1 1tartin9 

with th1 byte pointld to by HL, 
•kipping ovtr the fir1t C 
nu•btr of char1cter1 l 

C Dilphy tht cursor sy11bol 1 
SKPBDP LO A,<CURSR.l Load th1 code for th1 sy"bol 

CALL CH.OUT Di1phy it l 
C Pl1et th1 valut of MIDTH - HORIZ into regishr A, and if it 
i1 ztro, 1kip tht ntxt sections l 

LO A, !MIDTH.) [ Phc1 th1 v1lut of UIDTH ... l 
LO HL,HORIZ. C ... •inus HORIZ ... l 
SUB (HU C ... into register A l 
JP Z,SKP9DP C Skip 1hnd if A "' 0 l 

[ Display th1 rt•aindtr of tht lint containin9 the cursor, then 
skip ovtr tht ntxt stction. !Rtgi1ttr A contilins th1 nu"b1r 
or charact1rs to be displayed, which 1qual1: MIDTH - HORIZ Jr 

LO B,A [ Put the character count in B J 
LO C,O C lndicatt that no characters 

are to be skipped over l 
LD E, 1 Indicate thilt only one (partial l 

1i ne is to be disphy1d l 
LO HL,!AFT.CU> Point to the byte after the 

cursor with register pair HL 
CALL OS.LIN 	 Di1play B chancters startin·~ 

with tht byte pointed to by HL, 
skipping over C charilcters. If 
a CR is encountered before B 
characters are filled, fill the 
re•ainder of the line with 
spaces. Ltave HL pointin ·~ to 

3NI Scotcti BRAND DISKETTES AT SUPER LOW PRICES 

II 


3M ScolcH BRAND DISKETTES AT PRICES NOT AVAILABLE TO 

YOU UNTIL NOW FROM TAYCO. ANY QUANTITY. WE WILL SHIP YOUR 

ORDER WITHIN 24 HOURS AND WE PAY THE SHIPPING CHARGES. 


MASTERCARD AND VISA ACCEPTED 


DEALER INQUIRIES INVITED 


CALL TOLL FREE FOR PRICES AND INFORMATION 

T•rco Bu1ln••• Form• 

Computer Suppll•1 
 800-922-8193 
Post Office Box 605 

Newbury Park, CA 91320 
 (IN CALIF.) 800-468-1068 
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Listing 1 continued: 
the byte followin9 the CR at 
the end or the 1 i ne. J 

JP SKP1 OD Skip over the next section J 
[ Tho cursor is at the right side or the screen, so search for 

th• beginning or tho next line of text Cpointin9 to it with HLl. 
II the cursor is already on the last line or the text, point 
to the first of the LINES nu•ber or carriage returns which 
follow the text - to fill the re•ainder of the screen with 
e•ply lines: J 

SKP9DP LO E,1 Indicate that 1 CR is to be 

searched for J 


CALL CR.RIT Point to the byte <1fler the 

next CR to the right J 


JP NC,SKP10D 	 Skip over the next two 
in•tructions unloss the 
cur•or is on the last lino 
or loxt J 

LD HL,!END.TXl 	 Point to the CR's ••• 
INC HL ••• which follow the text 

[ Place the value or LINES - VERT into re9istor A, and if it is 
21r0 1 IXi l this subroutine !since the screen is ;ilready full): JI 

SKP1 OD 	 LO A,!VERT.l [Put tho valuo of VERT ••• J 

LO £,A [ into regi1ter E J 

LD A, !LINES.) [ Put LINES into resister 

SUB E [ A = LINES - VERT J 

REI 2 [ Return if A Is zero J 


Display the botlo• lines !tho lines after tht line with the 
cursor), Registor A already contains the nu•~er or lines to 
be displayod, and HL already contains the addres• of the first 
byte lo be di1playtd: J 

LO E,A Put the lint count into E 
CALL DS.LNS Display E lints starting with 

the byte pointtd to by HL J 
[ All done: 

REI 

LDAD. 

This ~···· subroutine reads text fro• the •ass storago dtvice into 
~••ory at the location indicated by the cursor, leaving the 
cursor at the beginning or tho toxt re•d in. If there is not 
enough •••ory space for tho now toxt, the ED.ERR variablt i1 
set lo 1 lo indicatt insufficient •••ory, and no text will have 
boon i nstrlod. II an i npul/output trror is encountered, the 
v•lut or ED.ERR la sot to 3. Tho MS.IN subroutine (written 
for the particular co•puter syatt•l is ustd to do the actual 
input optralion, whereas this subroutine handles tho syste•­
indtptndent a1ptcls of lhi• operation, l 

[ Co•bine any adjacent 	co•prtssed-space-bytes: 
LOAD, CALL CMPR S. 

[ Find out how •any locations are availablt for the new ttxt. 
Ir there is no roo•, skip ahead !to set ED.ERR to 1 and 
rtlurn). J 

CALL GP.CHI Put the count in BC and set the 
carry flag if zero J 

JP C,SKPILD Skip ahtad if thtre is no roo• 
r Point to the dtslination tor the first byt• to be loaded: J 

LO HL,!BEF.CUl [ 	 Point to the byte which is 
prtstnlly to the left or the 
cursor J 

I NC HL f' o 1nt. to t he 11e r. l loud .100 
r Input the text fro• the •ass stor<1gt de vice. lhe flr.t 
loC'l!On to be filled 15 pointed to by HL <md no M01 'e l h•11 SC 
l•yles con be read in. Upon return, HL •ust point to U1e l•>l 
1.yte read in !unless an error occurred!. Howeve r, if the re 
was not enough roo• in •••ory tor tt.e new le>: l, the l rl<1g 
Must be set. Or, if the operrition was unsuccessful due lo c1 n 
·i nput error, the 2 flag •ust be cleared and the tiorr y rla·~ 

~ u st be set. Tt.e result in the nse of either type of Hror 
is that no text will hove been entered by this oper ation even 
l. hou9h the cursor 9r1p locat i ons "ay h~ve trel?n 'filled with soMe 

111w text : J 


CALL HS. IN 

If there w•s insufficient 

and return: J 


JP NZ, SKnLD Skip ahtild if successful 
SKP1LD 	 LO A, 1 Put a I ••• J 


LD <ED.ERR! ,A , , , into ED.EftR J 

RET Return J 


[ 11 tt.ere was an input error, set ED.ERft to 3 <on•j return: J 
SKP2LD 	 J P NC,SkP3LD [ Skip aheod ii successful J 


LI A,3 l Put a 3 • . • J 

LD IED . ERR ! ,A [ ..• into ED.ERR J 

RET [ Return J 


[ Save the original v•l ue of BEF.CU in DE, witho~t 


disturbing the value in HL: J 

SKP3LD 	 EX DE,HL 


LO HL,<BEF.CUJ 

EX DE, HL 


AdJust the value or BEF.CU to include the new te•t as part 

nl the text (HL points to the last byte read inl : J 


LD !BH .CUl ,HL [ Store the new v<olue of 0EF .CU 

in "e"ory l 


L Hove the cursor to the beginning or the new te>:t: 

EX DE,HL [ Retreive the previous v<olue of 


BEF.CU !saved above> J 

INC HL Point to the first byte of text 


which was loaded J 

CALL MOVE.L 	 Hove the cursor SL1ch lh<•l Ue 

first byte inputted beco~es the 
byte to the ri9ht or the cursor 

I: 	 A11 done: 

RET 


[ ttt ** ** .t:t. tt:t. t •t tt "ft t t 4't :t l: 4't t .t :f t:t;* t:IC:Jlt :t::IC t:t:*t :t: :fi;t:f:*t. :t:: jl **** 

!lAVE . 
:t. t••• 
lhis subroutine "o ves the cursor to the be9innin9 of the te Nt 
i~ nd sends the contents at the entire te xt lo the Mass stor~3e 

device. The HS.OUT subroutine is used to do 'I.toe actu;1l output 
ope ration, but this Sltbroutine handles the device-independent 
~·ort ion of the operation: J 

[ Hove the cursor to the be~ i nning of the te xt ~nd co~t·i ne any 
a dj~cent co"pressed-space-bytes: J 

SAVE. CALL TOP , 
CALL CHPRS . 

[ Co u" t the nu•ber at bytes o f t ext and ret urn i f it i s ze ro : J 

CALL ND.CHI Set carry flag if no bytes, 

and put the count in BC J 


REI Return if no bytes J 

Point to the first byte: J 


LD HL,!AFT.CUl Use HL as the pointer 

Output text to the •ass storage device. Output BC bytes 

~tarting at the location pointed to by HL. If any output 
errors are encountered, the carry flag will be set: 

CALL MS.OUT 

Ir no output errors were encountered, return: J 


REI NC 

An output error was encountered, so set ED.ERR to 3 and 


return: 	J 
LO A,3 Put a J ••• J 
LD !ED.ERRl,A ••• into ED.ERR 
REI Return J 

COPY. 

:~····This subroutine copies a portion of the text lo the •ass 
storage device. The text to be copied is the text between 
where the cur1or was when the POINT operation w"s last used 
!the address is in HERE! and the prnent location of the 
cursor. However, if the cursor is now, or has bten, to the 
left of the location last defined by tho POINT ('START HERE") 
operation, an invalid operation will be indicated !since HERE 
has betn changtd to an invalid address) by 1etting ED.ERft to 
2. If an output error is encountered, the value or ·ED.ERR 
is set to 3. J 

[ Point to tho first bylt to be copied · (address in HERE!: J 
COPY. LO HL,CHERE.l 

[ Count the nu•ber or bytes to be copied: J 
CALL L.CHT [ Count bytes froM HL to ~EF .CU 

(inclusive!, put count in BC, 
&set carry fla9 if negative 
or zero. J 

[ It the count is negative or zero, sot ED.ERR to 2 and return: 
JP NC,SKPICP [ Skip ahead if positive nuMber J 
L D A, 2 C Put a 2 ••• J 
LD CED.ERR>,A [ ••• into ED.ERR 
RET C Rtturn J 

[ Point 	 to the first byte to be copied: J 
SKPICP LD HL,!HERE.l 

[ Output BC bytes startin9 at the location pointed to by HL. 
It an output orror occurs, the carry flag is 1et : J 

CALL MS.OUT 
Listing 1 continued on page 440 
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Listing 1 continued: 

[ If no 	 output trrors were tncountered, return: J 

RET NC 


r Stt ED.ERR to 3 and return: 

LD A,3 Put a 3 ... J 

LD <ED.ERRl,A into ED. ERR 

RET Return J 


r·RINT.
:t:••••• 
lhis subroutine outputs the text to tht printer, with the 

to•pressed-space-byles exp•nded lo individual ASCII ipace1. 

Une Line Feed bylt is added •fter each carria9t return. 

llpon return, the cursor Is al the be9innin9 of the text. 

lhe PR.OUT subroutine is used lo output the ch•racters lo 

the printer lnlerfice. l 


[ Display the "PRJNllNG" ••ssa•3e: J 
PRINT. 	 CALL CL.SCR [ Clear the screen 


CALL DSPL:. [ Di!play the word 

DB CR. 

DB CR. 

DB CR. 

DB 29D 

DB 'Printing ' C ... "Printing" on ~-tt. line 

DB 0 C End of ••ssage J 


r Hove 	 the cursor lo the be9inning or the lexl and COMbin• 
ddjacenl co•pressed-space-bytes: l 


CALL TOP. [ Move to beginnin9 or te>:l l 

CALL CHPRS. [ Co•press •jjacent sp•ces J 


Return if there are no bytes of text: l 

CALL ND.CNT C Set carry i I' no bytes 

RET C C Return if no bytes J 


I, Point to the first byte of text: l 

LD HL,<AFT.CUl 


[ Set C=O lo Initialize the GET.NX subroutine: 

L D cI 0 


I. Begin the •ain loop: l 
[ Get the next ASCII byte: 

LP1PR CALL GET.NX Put ASCII byte in A J 
r If the byte is not a carriage return, skip ahead to SKP2PR: J 

JP 	 NZ,SKP2PR [ <Z fla9 was set by GET.NX if ~he 

byte was a CR> J 
J: It is 	a carriage return, so output it and tt.en lo<1d A with " 
"Line Feed" byte: J 


CALL PR.OUT Output the CR to the printer J 

LO A,1390 Put an ASCII Line Feed in A J 


l Output the ASCII byte: 
SKP2PR CALL PR.OUT Output byte to printer 


[ Repeat the loop if there are •ore bytes lo be outputted. 

first, •ake sure lhol in case the last byte is a coMpresserj­

"P"'"-byte there are no •ore spaces re•aining to be outputted, 

then co•pare the ,oinler address with the ending address: J 


XOR A C Set A lo zero J 
CP C CC=O?J 
JP NZ,LP1PR Repeat loop If •ore CDMf.•resse 0j ­

space-byles are in the saMe byte 
EX DE,HL Save the text pointer lin HLI 

in DE l 
LO HL, (END. TX> Point to the end or Hoe te >: t l 
EX DE,HL Restore the te>:t ~·oi nter Lo HL 

and put END."TX into DE l 
LP A,E Put lower half of END.TX into A 
SU~ L Subtract lower halves of the two 

addresses J 
LO A, [I Put upper half of END.Tl into A 
SBC H Subtract <with carry> the> upper 

halves of the •jdresses J 

JP NC,LP1PR Reptat loop if "ore characters 
rt•ain to be outputted l 

[ AII don1: 
RET Return 

DLY .KY 
~u•••• 
This subroutine is ustd to chtck th• st~tus of the keyboard 
strobe (which indicatu whethor • key is bting pressed> while 
waiting for a ti"' d1lay to txpir•. Th• delay value is 
approxi•at1ly proportional to B ti••• C, but neither B nor C 
should be zero. Tht ASCII code for the key being pressed wi 11 
bl return1d in regi1t1r A, with tht •ost significant bit set. 
If th• ktyboard strobt gots off during the delay ( ie. if the 
kty is rtlnud), the carry fhg Is set and the subroutine 
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rtturn1. If tht dtlay expirts without the key btlng reltastd, 
the carry flag ls cleared. Registtr1 HL &E art not changed 
by this 1ubroutint. ] 

C Save 	 a copy of B in re9i1ter D for use in re1ettn9 Bt 1 
DLY .KY LD D,B 

C Blgi n tht dtlay loop: 
C Rtstt the value of 81 

LP1DK LD B,D 
[ Put the ASCII code (of the kty being pr1s1edl into re~lsttr 
A but Ht the 2 flag it the strobt Is off: J 

LP2DK CALL KEY.ST 
[ If the strobe is off, return with the carry fl<r3 set: 

SCF r Set the carry fla·3 without 
changing the Z flag J 

RET 
Dtcre•tnt the loop counters and repeat the loops If non­

zero: l 
DEC 
JP NZ I LP2DK 
DEC C 
JP NZ, LP I DK 

[ Tht ti"• delay is done ;mj the strobe is still on, so 
roturn with the carry flag cleared and with the ASCII code 
in A (with HSB setl: l 

DR A Char the curry flag without 
changing register A l 

RET 

KY. CNT 
:ti:••••• 
This variable indicates the length of the delay presently 
used for the auto•atic repeal feature. Uhen the repeat 
Mode starts, this value Is initialized to the value of 
KC.HAX - Its •axi•U• value. This variable Is ,jecre,,ented 
<by ll for each repetition of an operation in the fast 
repeat •ode, causing the repetition rate to Increase to 
i ls fastest speed (to where KY. CNT equals 1 l. l 

KY.CNT 	 DB 0 

PREV.B 
:....... 
This location i1 used to 1tort the code of the character 
which was found the previous ti•• tht RPT .KY subroutlnt 
was enttred. It Is used to •ake surt that the key being 
pressed re•ains the sa•e while in the fast repetition 
"ode. l 

PREV.B 	 DB 

[ ........................~lttlllrt•!oi••11ir.t-1$~
llfl •;M;••••••••lfl•~lfl· 

RPT.KY 
:ti:••••• 
This subroutine is used to gtt the next ASCII code fro" the 
keyboard such that a key is repeated if It is htld down for 
I onger than about one second. Once the repeat "ode Is shrttd, 
it continues to increase the speed of repetition until it is 
•3oing as fast as possible. The starting speed is about 10 tiMes 
per second. Uhen the subroutine returns (after the appropriate
ti•• delay>, the ASCII code Is stored In register A with the 
"ost significant bit set to one. All registtrs art changed by 
this subroutine. J 

[ If a key is presently being prtsstd, skip ahead to the socond 
half of the subroutine: J 

RPT.KY CALL KEY.ST 	 Set the Z flag If the strobt is 
off (Indicating that no key Is 
pressed> l 

JP NZ I SKP2RK 't Sk Ip ahead If the key is pressed 
Initialize the value of KY.CNT to its •axi"u" value: J 

LO A, (KC.HAXl 
LO <KY.CNTl,A 

C Ualt for a key to be pressed and put the ASCII code In 
register A with the HSB set: J 

LP1RK CALL KEY.ST C 	Set the Z fl~·3 If tht strobe Is 
oft, and put code in A w~orther 
valid or not J 

JP Z,LP1RK t Repeat 	 lhe loop until the strobe 
goes on l 

C Save a copy of the ASCII code in PREV.B tor future me, and 
1·elurn: l 



l 

sling 1 continued: 

LD CPREV.Bl,A 

REI 


Thi• half or the •ubroutine •pplie• if a key was pressed at 
u ti•• thi• •ubroutine was entered: l 
Put the value or KY.CHT into rr9ister C. If it is not ;,t 

l• •axl•U• vallie, sUp ahead: l 
SKP2RK LD A,IKY.CHTl (Put the n1lue of KY.CNT ... J 

LD C , A [ into C l 
LD A,CKC.HAXl ( Put the initial (Ma•i~uM) v•lue 

into A l 
CP Set the Z fla•3 if they are equ;d 

JP NZ~SKPJRK S~ip ahe~.j Jf they ~re L1neqL1c.l 

KY.CNT is at its ••xi•u• v•lue, so use SEC.I ''s the t1Me 


!l ay v~lue {in re3ister [) to ~ive ii one second delay: J 
LD A,ISEC. II C Put the one second del<'Y ... 
LC1 C,A [ ... v;.tue into re ·3iste·r C J 

[1ecre•ent the value or KY .CHI lo provi·J• '' shorter de! ay the 
exl ti•e this subroutine is used lassu•in9 the key is still 
e1n9 held down!. However, •ake •ure that it is not reduced 
r it is already i•t I lit s •ini•U• value): J 
;KPJ RK LD A,IKY.CNT! [ Put the Collnter v<,J ue in A l 

DEC A [ Decre•enl it J 
JP Z,SKP4RK C Ir it is non-zero 
LD IKY.CHTI ,A C .. . save n,e next v<,Jue 

Load the scaling half or the delay cou nt into re91ster F. 
lhi• value co•pensales lor dillerences in coMputer ti~1 n9): 

SKP4RK LD A, IDY.SCL> 
LD B, A 

If the delay value in register C is I lits lowest value>, 
1en set register B (which presently contains m.. SCLI to 
Its lowest value) lor the shortest possi ble delay ti•e: 

LD A,C [ Put the del•y count into A 
DEC A [ Set Z fla9 if it is I l 
JP HZ,SKP5RK [ Skip ahe•d if it 1s no t 1 J 
LD B, C [ Set B to 1 J 

Call the DLY. KY subroutine which will check the status of the 
ey boord strobe wt,ile delaying . It will return before tt.~ 

elay ti•• lind JCa ted by the contents in B tiMes the contents 
, Cl is done ii the strobe goes off lthe key is released) . 
i e carry flc.9 indicates the results of t he ~ubrol1tine: <• set 
arry flog indi cates lhfll the str obe hc.s ~one off, c1nd c1 
)ear ed carry 11•9 indicates that the delay ti•e has e• pired 
ilhoul the strobe going off land that the ASCII code is in 
!g1ster Al : l 
lKPSRK CALL [IL Y.KY 
II the st robe went otf dur1n·~ the deJ<,y, ,iuMp back to the 

!9lnn1n9 of tt,e sllb r ollline: J 
JP C,RPT.KY 

Ha~e sure that the key presently bei n9 pressed is the saMe 
1e that sl•rted the aulo•••llc repeal •ode. If so, the ASCII 
1le in register A is valid, so retllrn: l 

LD HL,PREV . B 

CP IHll 

RET Z 


Tt1e key presently bein·3 pressed is not the SdMe (15 the o ne 
1ich star t ed th e •lllO••lic r epeat •Ode, and Might be 
:u~t·ined code fro~ l"IOre th tin one key, so wtii t for c1 l l ~eys to 
! released dnd then stltrt tt1e Sllbroutin e over c1·3c1in: J 
_PARK CALL KEY . St 

JP HZ,LPhRK 

JP RP T. KY 


ISE. 

'** * 
1is subroutine 1s use d to select ~ n ·j cc1ll c1 sut·1·outine a ccor·.ji n~ 

l tt1e con tents o f tt1e A registe r. Th e nd l ta this '5 ubr ou t.i ne 
1st t•e f ollo wed t•y <1 spec11:tlly forf'lnlted l ist 1,.1tdct1 e1ssoc1~1les 

l les with lt1e c1ddresses of sut•routines. The for11at of the ceil l 
' thi• 1ubroutint is as follows: 

CALL CASE. 
CTht nu•b•r ol entrie• in this li•t, not counting the 

dtfault addre•s (occupies one byte) > 

<The addrn• to be called if no Match is found <the 


dofault •ddressl !occupies two bytes> :> 
Cfir•t byh> 
CSubroutint addross anociatt•J with first bytl! (2 bytes l > 
<Second byh> 
<Subroutint addres• •ssociated with socond byto> 

<Lut byte> 

<Subroutine address associated with last byte> 

<ln•tructions to be executed whon the called subroutine 

roturns> 

All registers aro changed by thi• subroutine. 

C Get the address of the be9innin9 of the li•t: 
CASE. POP Hl 

C load the nu•ber or entrio1 into register B and point to the 
noxt location: l 

LD B,CHLI 
INC HL 

C Load the addre11 or the subroutine to be called if th11re i• 
no •atch, and point to the next location: l 

LD E,IHLI 

I NC HL 

LD D,!Hll 

INC HL 


[ Bogin the oain loop: 
[ Check for a ••tch, and point to the next location. Skip the 
nfMt section if there i• no •atch: J 

LP1CA 	 CP <HLI [ Set the 2 fh'3 it the saoe J 

INC HL 

JP NZ,SKP2CA 


[ The bytrs •itch, so load the as•ociated addresss and skip the 
next stction: J 

LD E,CHLl 
INC HL 
LD D, CHU 
JP SKPJCA 

[ The bylts did not ..atch, so point to the end ol this entry: J 
SKP2CA INC HL 

C Point to the next byte and repeat the loop for all the entries 
even if a •alch ha• already been found Ito leave lhe pointer 
"t the correct address) : J 

SKPJCA 	 INC HL 

DEC B 

JP HZ,LPICA 


[ Store the return "ddress (which points to the code which 
follows the ror•atled list> on the stack, and ju"p to the 
appropriate subroutine: l 

EX DE,HL Hove subroutine ,,,jdress lo HL, 
and return address to DE J 

PUSH DE Push return address onto stack l 
JP CHU Ju•p to the selected subroutine J 

HENU.
:••••• 
This •ubroutine i•ple•ent• the "•enu" •ode and is called if 
the ESC key is pressed. It di•play• a list of option•, waits 
for a key to be pressed, and call• the appropriate subroutine 
according to which key was pre•sed. After that subroutine is 
exocuted, or if the pre•sed key wa• not in the list, this 
subroutine returns to the nor•al editing "ode. The options 
appe•r on the screen as follows: 

Options: 

Top L Load H Start Htre 

Save C. Copy part 

'" Erase part 

EraH all P Print 

[ Di•play the •enu on the •crten: l 
HE~U. 	 CALL CL.SCR 


CALL DSPL:. 

DB CR. 

DB CR. 

DB 28D 

DB 'Options:' 

DB CR. 

DB CR. 

DB CR. 

DB SD 

DB 'T·· 
DB 2D 

DB 'Top·' 

DB 14D 

DB 
 ·' L. 

DB 2D 

DB ·' Load ·' 

DB 13D 

DB .. H·' 

DB 2D 

DB 'Start Here ·' 

DB CR. Listing 1 continued on page 442 
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Listing 1 continued: 
DB CR. 

DB 50 

DB , B·'N 

DB 20 

DB 'Botto•·' 

DB 11 D 

DB ·s·· 

DB 20 

DB 'Save·' 

DB 130 

DB 'C ·' 

Dll 20 

DB ·'Copy part·' 

DB CR. 

DB CR. 

DB 450 

DB ·']IJ' 


DB 20 

DB ·'Erase part"' 

DB CR. 

DB CR. 

DB SD 
.. ,....DB 

DB 20 

DB ·'Erase all ' 

DB BO 

DB ' P·' 

DB 20 

DB ' Print ' 

DB 0 


[ Yait for a key to be pressed and then released. If a key is 
already bein9 pressed when this subroutine is reached, the key 
"ust first be released before the next keypress is reco3nized 
(to avoid confusin9 this keypress with a previous one>. The 
ASCII code for the key is placed in re9istei· A. J 

CALL KEY. IN 
[ Choose the appropriate subroutine accordin3 to which key w~s 
prosed: J 

CALL CASE. 
DB 90 Indicate the nu"ber of choices, 

not including the default case J 
DY RETRN. Default case; does nothin9 if 

no •atch is found J 
DB 'T' 
DY TOP. lop J 
DB 'B' 
DY BOTOH. Botto" 
DB , ! I 
DY E.ALL Erase all 

DB 'L' 

DY LOAD. Load 

DB 'S' 

DY SAVE. Save 

DB 'P' 

DY PRINT. Print 

DB 'H' 

DY POINT. Start Here JI 

DB 'C' 

DY COPY. Copy part J 

DB '•" 
DY E.PART Erase part J 

[ All done: (This instruction is also used as a "subroutine" 
if no •atch is found.) J 

RETRN. RET 

EDIT. 
,..... 
This is the •ain section of the text editor. Upon entering 
the editor, The carria9e returns needed in the te>:t are<1 are 
stored there. The •ain loop of the pro9ra• follows, which does the 
followin9: display the text on the screen, 9et the ne xt byte 
fro• the keyboard, deter•ine which subroutine is to be c~lled, 
and call the appropriate subroutine. J 

[ Reset all of the peripheral devices: 
EDIT. CALL RESET. 

[ Store the needed carria•3e returns at the ends of the te>: t 
are a: J 

CALL STR.CR 
[ Be9in •ain loop: J 
[ Reset the error indicator to 0 (to indicate no error): J 

LP1ED XOR A 
LO (ED.ERR>,A 

[ If the cursor is to the left of the point indicated by the 
HERE pointer, set the value of HERE such that uses of it will 
be reco9nized as invalid: J 

LD HL, (HERE.) [ Put the V<1lue of HERE • • • l 

442 October 1982 © BYTE Publications Inc 

LO C, L [ 

LO B, H [ intollCJ 
LO HL,IBEF.CU) [Put BEF.CU ••• l 
INC HL C ••• plus one into HL 
CALL SUB.DP C Set cari-y fla•3 if HL - BC is 

less than zero J 
JP NC, SKP2ED Skip next instruction if result 

is positive and non-zero J 
CALL !NIT. H Set HERE to an invalid value J 

[ Display the text on the screen: J 
SKP2ED CALL DSP. TX 

[ Get the next byte fro• the ktyboard. (Allow~ tor auto"atic 
repeat function for fast repetitions): J 

CALL RPT .KY 
[ Look for a •atch in the following list of bytes and call the 
associated subroutine. Yhen the subroutine returns, it returns 
to the instruction which follows the list. The bytes 3iven 
here <"DB" instructions) are the keyboard codes which initiate 
the editin9 operations. The •ost si9nificant bit of each of 
these codts •ust be set to "1". J 

CALL. CASE. 
DB 12D Indicate that thtre are 12 

entrin in thi1 list, not including 
tht default entry J 

DY I. CHAR Default entry: INSERT CHARACTER 
DB 2550 RIGHT ARROY key code J 
DY RIGHT . 
DB 1380 LEFT ARROY key code 
DY LEFT. 
DB 1300 DOUN ARROU key code 
DY DOYN. 
DB 1360 UP ARROU key code J 
DY UP. 
DB 1320 PAGE FORUARD key code 
DY PAGE. F 
DB 1370 [ PAGE BACKUARD key code J 
DY PAGE.B 
DB 1600 SPACE key code J 
DY I. SPAC 
DB 1310 CARRIAGE RETURN key code 

I non-standard) J 
DY I. CR 
DB 1280 ERASE CHARACTER key co.je 
DY E. CHAR 
DB 133D ERASE LINE key code 
DY E. LINE 
DB 1290 SHIFT code <CTftL-A> 
DU SHIFT. 
DB 2540 ESC key coije <non-standar d) 
DU KENU. 

[ If no error occurred (due to insufficient """ory, an invalid 
operation, or an 1/0 error>, then repeat the ""in loop: J 

LD A, <ED.ERR> [ If ED.ERR ••• J 
OR A [ ••• equals zero ••• ] 
JP Z, LP1ED [ ••• then repeat the loop 

Display the be9innin9 of the error •essa·3e <ind put the error 
nu•ber back into re9ister A: J 

CALL CL.SCR [ Clear the screen J 
CALL DSPL:. [ Send this text to the display: J 
DB CR. [ Down 3 1i nes ••• J 
DB CR. 
DB CR. 
DB 100 Indent 10 spaces 
DB ·'Error:' 
DB 2 2 •ore spaces J 
DB 0 End- of-text ind i cator 
LD A,IED . ERRI Put error nu•ber in A 

[ tt error nu•ber 1, display "Insufficient "e•ory": 
CP 1 [ Is il error nu•ber 1 ? J 
JP NZ,SKP3ED [ Skip ahead if not J 
CALL DSPL:. [ Display text: l 
DB ' Insufficient •e•ory ' 
DB 0 [ End-of-text indicator 
JP SKPSED [ Skip ahead J 

[ If error nuMber 2, display "Invalid operation": J 
SKP3ED CP 2 [ Is it error nu"ber l ? 

JP NZ,SKP4ED [ Skip ahead if not J 
CALL DSPL:. [ Display text: J 
DB 'Invalid operation ' 
DB 0 [ End of ttxt J 
JP SKP5ED [ Skip ahead J 

[Otherwise (error• 31, display "Input/Output error": J 
SKP4ED CALL DSPL:. [ Display text: l 

DB 'Input/Output error' 
DB 0 [ End of text J 

[ Finish the error •essa9e: J 
SKP5ED CALL DSPL:. [ Display text: 

DB CR. [ N•xt line J 
DB CR. [ Next line J 
DB 100 [ Indent 10 spaces 
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Listing 1 continued: 

DB 'Press any key to continue• 
DB 0 [ End of text 

[ ~ait for a key !any keyl to be pressed and rtleased: 
CALL KEY.JN 

Repe1t the "ain loop for the next operation: J 
JP LP1 ED 

••••••••••••••••••••• **:11 t* *•*:••**.**•****.**t :• *'.* '* **** 
······································••****************End or text editor pro9ra". J 

Hexadtci"al Du"p of lhe Video Display Oriented Text Editor: 
:• ttt t tt t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t:tc:llt*:ll t :ll*t *:11t:11 :11 t:tc :ll t 

012J4 :> 6789A DE 

0600 CJ DB OD CJ 91 02 CJ OE 02 CJ 1J 02 CJ 00 02 CJ 
0610 02 02 CJ 25 02 CJ AJ 02 CJ OC 03 01 10 00 10 FO 
0620 47 EF 47 40 10 9A CB 14 64 01 01 FF FF 00 00 32 
06JO 2D 06 E6 80 JA 2D 06 C9 J2 2D 06 7E E6 80 3A 2D 
0640 06 C9 2A 1B 06 2B J6 SD 2A 21 06 JA 24 06 47 2J 
0650 J6 SD 05 C2 4F 06 C9 2A 21 06 23 22 2B 06 C9 OC 
0660 OD CB 04 C9 J2 2D 06 7D 91 4F 7C 98 47 03 JA W 
0670 06 C9 2A 1B 06 44 4D 2A 1D 06 CJ 64 06 2A 21 06 
06BO E5 2A IF 06 44 4D El CJ 64 06 2A 1D 06 44 4D 2A 
0690 1 F 06 2B 2B CJ 64 06 J2 2D 06 CD SF 06 7E 12 2J 
06AO 1J OD C2 9D 06 05 C2 9D 06 JA 2D 06 C9 32 2D 06 
06BO CD 5F 06 7E 12 2B 1B OD C2 BJ 06 OS C2 B3 06 3A 
06CO 2D 06 C9 CD 75 06 DB 2A 1F 06 2B EB 2A 1D 06 CD 
0600 AD 06 22 1D 06 EB 2J 22 1F 06 C9 CD 80 06 DB 2A 
06EO ID 06 2J EB 2A IF 06 CD 97 06 22 IF 06 EB 2B 22 
06FO ID 06 C9 CD 5F 06 BE 2B CA OC 07 OD C2 F6 06 05 

0700 C2 F6 06 J2 2D 06 AF JC JA 2D 06 C9 OD C2 IC 07 
071 0 0 5 C 2 1 C 0 7 J 2 2 D 0 6 AF J A 2 D 0 6 C 9 0 C 0 D CA 22 
0720 07 05 J2 2D 06 AF J7 JA 2D 06 C9 CD SF 06 BE 2J 
07JO CA OC 07 OD C2 2E 07 05 C2 2E 07 CJ OJ 07 CD 72 
0740 06 D2 48 07 AF D6 01 C9 2A 1D 06 7E FE SD C2 S9 
0750 07 JE 01 BB C2 59 07 J7 C9 JE SD CD F3 06 D2 69 
0760 07 ID C2 5B 07 2J 2J AF C9 2J J7 3F CA 71 07 1D 
0770 C9 23 1D CB 2B ID C9 CD 7D 06 D2 81 07 AF D6 01 
0780 C9 5J JE SD 2A IF 06 CD 2B 07 D2 94 07 1 D C2 87 
0790 07 J7 JF C9 7A BB C2 9B 07 J7 C9 2A 21 06 2B 3E 
07AO SD 01 FF FF CD FJ 06 2J 2J AF C6 01 C9 3E 01 CJ 
07BO Dl 07 JA 2A 06 FE 01 CA Dl 07 JD CJ Dl 07 3A 2A 
07CO 06 E5 21 24 06 BE El CA DI 07 JC C3 Dl 07 3A 24 
07DO 06 J2 2A 06 C9 JE 01 CJ FJ 07 JA 29 06 3D ca C3 
07EO FJ 07 JA 29 06 E5 21 2J 06 BE El CB JC C3 F3 07 
07FO JA 2J 06 J2 29 06 C9 CD 57 06 CD 72 06 DA 34 08 

0800 2A 1B 06 54 5D CD 5F 06 7E 12 2J OD C2 !J 08 05 
0810 CA JO 08 CD 2F 06 C2 2C 08 CD JS 06 C2 2C 08 86 
0820 CD 2F 06 CA 28 08 JE 7F 12 CJ OA 08 13 C3 08 08 
08JO EB 22 1D 06 CD 7D 06 DB 2A 21 06 54 5D CD 5F 06 
OB40 7E 12 2B OD C2 4B 08 05 CA 68 08 CD 2F 06 C2 64 
0850 08 CD JS 06 C2 64 08 86 CD 2F 06 CA 60 08 JE 7F 
0860 12 CJ 42 08 1B CJ 40 08 EB 22 IF 06 C9 6F E5 CD 
OB70 SA 06 D2 7B 08 CD F7 07 CD SA 06 D2 SJ 08 3E 01 
0880 J2 2E 06 El 7D C9 CD 6D 08 DB 2A 1D 06 23 77 22 
0890 1D 06 B7 C9 2A 1B 06 CD CJ 06 CD AD 07 CD DS 07 
08AO C9 2A 21 06 CD DB 06 CD CE 07 CD FO 07 C9 IE 01 
OBBO CD JE 07 D2 BF 08 CO 1E 02 CD JE 07 CD B2 07 CD 
08CO D5 07 CD CJ 06 C9 1E 01 CD 77 07 2B DA DB 08 CD 
OBDO BE 07 CD D5 07 CJ EB 08 CO 2A 21 06 CD FO 07 7E 
08EO FE SD C2 EB 08 CD BE 07 CD DB 06 C9 CD 6D 08 DB 
OBFO CD 72 06 DB 2A 1D 06 7E CD 2F 06 C2 04 09 3E 01 

0900 J5 C2 08 09 2B 22 1D 06 2A 1F 06 FE 01 C2 20 09 
0910 CD JS 06 C2 20 09 7E FE 7F CA Jl 09 34 C3 31 09 
0920 2B 77 22 1 F 06 FE SD C2 Jl 09 CD FO 07 CD B2 07 
09JO C9 CD DA 07 C9 CD 6D 08 DB CD 7D 06 DB 2A IF 06 
0940 7E CD 2F 06 C2 4D 09 JE 01 J5 C2 Sl 09 23 22 1F 
0950 06 2A ID 06 FE 01 C2 67 09 CD JS 06 C2 67 09 7E 
0960 FE 7F CB J4 CJ 78 09 2J 77 22 1D 06 FE SD C2 78 
0970 09 CD BE 07 CD D5 07 C9 CD E2 07 C9 3A 24 06 3C 
0980 21 2A 06 96 5F CD 77 07 2B DA Al 08 C2 Al 08 CD 
0990 DB 06 CD AD 07 CD D5 07 C9 JA 2A 06 21 24 06 86 
09AO 5F CD JE 07 DA 94 08 C2 94 08 CD CJ 06 CD AD 07 
09BO CD D5 07 C9 FE AO DA BE 09 FE FF C2 C4 09 JE 02 
09CO J2 2E 06 C9 CD 86 08 DB CD E2 07 C9 CD 72 06 DA 
09DO EJ 09 2A ID 06 CD JS 06 C2 EJ 09 7E FE 7F CB 34 
09EO CJ E9 09 JE 01 CD 86 08 DB CD E2 07 C9 3E SD CD 
09FO 86 08 DB CD BE 07 CD D5 07 C9 CD 7D 06 DB 2A 1 F 

OAOO 06 CD JS 06 C2 09 OA J5 CO 2J 22 1 F 06 C9 1 E 01 
OA10 CD 77 07 D2 21 OA CO 2A 21 06 7E FE SD 2J C2 2E 
OA20 OA 2B E5 2A 1 D 06 7E El FE SD C2 2E OA 23 22 1 F 
OAJO 06 C9 2A 1 F 06 7E FE Cl DA 4D OA FE FB D2 4D OA 

OA40 FE El D2 4A OA FE DB D2 4D OA EE 20 77 C3 JS 09 
OA50 CD F7 07 2A 1D 06 2J 22 2B 06 C9 2A 2B 06 CD 7S 
OA60 06 D2 6A OA JE 02 J2 2E 06 C9 2A 2B 06 2B 22 ID 
OA70 06 CD FO 07 C9 2A 1 B 06 2B 22 1D 06 2A 21 06 2J 
DASO 22 1F 06 CD 57 06 C9 00 FE SD CA A5 OA CD 2F 06 
OA90 CA B9 OA CD OF 06 JA 87 OA JD J2 87 OA CO 3A 23 
OAAO 06 J2 87 OA C9 JA 87 OA 47 JE AO CD OF 06 OS C2 
OABO A9 OA JA 2J 06 J2 87 OA C9 47 4F JE AO CD OF 06 
OACO 05 C2 BB OA JA 87 OA 91 CA CE OA D2 DJ OA 4F JA 
DADO 2J 06 81 J2 87 OA C9 CD OC 06 JA 2J 06 32 87 OA 
OAEO JA 24 06 57 JE SD CD BB OA 15 C2 E4 OA CD OC 06 
OAFO JA 2J 06 J2 87 OA C9 7E 2J B7 ca CD 88 OA C3 F7 

0100 OA El CD F7 OA E9 AF B9 C2 14 OB 7E 23 CD 2F 06 
011 0 C 2 1 7 0 B 4F 0 D JE A 0 FE 8 D C 9 79 B7 CA JS 0 B 7E 
0120 2J FE SD CB CD 2F 06 CA 2E OB OD CJ 1A OB S7 79 
OBJO 92 4F D2 1A OB 2F JC 4F CD 06 OB CB CD OF 06 05 
OB40 C2 JS OB C9 00 JA 2J 06 47 JA 44 OB 4F CD !A OB 
OB50 78 B7 CA 5E OB JE AO CD OF 06 OS C2 5S OB 2B 01 
OB60 FF FF JE SD CD 2B 07 1D C2 45 OB C9 00 00 JA 2A 
OB70 06 5F CD JE 07 22 6C OB D2 81 OB CD AD 07 CJ 88 
OB80 OB JA 2A 06 93 J2 2A 06 1E 01 CD 3E 07 D2 9A OB 
OB90 CD D5 07 AF J2 44 OB CJ C9 OB OE 00 06 00 CD 06 
OBAO OB 04 AF B9 C2 9E OB E5 C5 CD 75 06 Cl El D2 9E 
0880 OB JA 29 06 4F 04 78 91 DA Cl OB 32 44 OB C3 C9 
OBCO OB 78 J2 29 06 AF J2 44 OB CD OC 06 2A 6C OB JA 
OBDO 2A 06 JD CA DA OB 5F CD 45 OB JA 29 06 lD CA E9 
OBEO OB 47 JA 44 OB 4F CD 1A O~ JA 25 06 CD OF 06 3A 
OBFO 2J 06 21 29 06 96 CA 07 OC 47 OE 00 1E 01 2A 1F 

OCOO 06 CD 4D OB CJ 13 OC 1E 01 CD 77 07 D2 13 OC 2A 

OC10 21 06 2J JA 2A 06 5F JA 24 06 93 ca SF CD 4S OB 

OC20 C9 CD F7 07 CD BA 06 DA J4 OC 2A 1D 06 23 CD 1S 

OCJO 06 C2 JA OC JE 01 J2 2E 06 C9 D2 43 OC JE 03 32 

OC40 2E 06 C9 EB 2A 1D 06 EB 22 1D 06 EB 23 CD C3 06 

OC50 C9 CD 94 08 CD F7 07 CD 7D 06 DB 2A IF 06 CD 18 

OC60 06 DO JE OJ J2 2E 06 C9 2A 2B 06 CD 75 06 D2 77 

OC70 OC JE 02 J2 2E 06 C9 2A 2B 06 CD 18 06 DO 3E 03 

oceo J2 2E 06 C9 CD D7 OA CD 01 OB SD SD SD 1C DO F2 

OC90 E9 EE F4 E9 EE E7 00 CD 94 08 CD F7 07 CD 7D 06 

OCAO DB 2A 1F 06 OE 00 CD 06 OB C2 Bl OC CD 12 06 JE 

OCBO BA CD 12 06 AF B9 C2 A6 OC EB 2A 21 06 EB 7B 9S 

OCCO 7A 9C D2 A6 OC C9 50 42 CD 06 06 37 CB 05 C2 CB 

OCDO OC OD C2 C7 OC B7 C9 00 00 CD 06 06 C2 EF OC 3A 

OCEO 27 06 J2 D7 OC CD 06 06 CA E5 OC 32 DB OC C9 3A 

OCFO D7 OC 4F JA 27 06 B9 C2 FE OC JA 26 06 4F JA D7 


ODOO OC JD CA 08 OD J2 D7 OC JA 28 06 47 79 3D C2 12 

OD10 OD 41 CD C6 OC DA D9 OC 21 DB OC BE CB CD 06 06 

OD20 C2 1D OD CJ D9 OC El 46 2J 5E 23 S6 23 BE 23 C2 

ODJO JS OD 5E 2J 56 CJ J9 OD 2J 2J OS C2 2D OD EB DS 

OD40 E9 CD D7 OA CD 01 OB SD SD 1C CF FO F4 E9 EF EE 

OD50 FJ BA SD SD SD 05 D4 02 D4 EF FO OE CC 02 CC EF 

OD60 El E4 OD CB 02 DJ F4 El F2 F4 AO ca ES F2 E5 SD 

OD70 SD 05 C2 02 C2 EF F4 F4 EF ED OB D3 02 D3 El F6 

ODBO E5 OD CJ 02 CJ EF FO F9 AO FO El F2 F4 SD SD 2D 

OD90 AA 02 C5 F2 El FJ E5 AO FO El F2 F4 SD SD 05 Al 

ODAO 02 C5 F2 El F3 E5 AO El EC EC OB DO 02 DO F2 E9 

ODBO EE F4 00 CD 09 06 CD 26 OD 09 D7 OD D4 94 08 C2 

ODCO Al 08 Al 75 OA cc 21 oc DJ 51 oc DO 84 oc ca so 

ODDO OA CJ 68 OC AA 5B OA C9 CD OJ 06 CD 42 06 AF 32 

ODEO 2E 06 2A 2B 06 4D H 2A 1D 06 23 CD 64 06 D2 F4 

ODFO OD CD 57 06 CD 6E OB CD D9 OC CD 26 OD OC B4 09 


OEOO FF J5 09 BA EC 08 82 C6 08 BB AE 08 84 7C 09 89 

OE1 0 99 09 AO cc 09 BJ ED 09 80 FA 09 es OE OA 81 32 

OE20 OA FE 41 OD JA 2E 06 B7 CA DE OD CD D7 OA CD 01 

OEJO OB SD SD SD OA C5 F2 F2 EF F2 BA 02 00 3A 2E 06 

OE40 FE 01 C2 5F OE CD 01 OB C9 EE FJ FS E6 E6 E9 E3 

OE50 E9 E5 EE F4 AO ED E5 ED EF F2 F9 00 CJ 92 OE FE 

OE60 02 C2 7C OE CD 01 OB C9 EE F6 El EC E9 E4 AO EF 

OE70 FO E5 F2 El F4 E9 EF EE 00 CJ 92 OE CD 01 OB C9 

DEBO EE FO F5 F4 AF CF F5 F4 FO F5 F4 AO ES F2 F2 EF 

OE90 F2 00 CD 01 OB SD SD OA DO F2 ES F3 F3 AO El EE 

OEAO F9 AO EB E5 F9 AO F4 EF AO EJ EF EE F4 E9 EE FS 

DEBO E5 00 CD 09 06 CJ DE OD 


Label Table 
**'****'**• 

Thes1 1r1 th1 addresses of the 1ubroutine1, victor~, ind 

v1rl1bl1s in th1 ord1r In which th1y 1r1 given in th• 1ourc1 

listing. Also includ1d ar1 the v1lu1s of the two con1tant1. 

The asterisk• <•> indicate tht parts which are syste"­

dtptndent and which therefore n11d to be changed for u1e on 

your "icroco"puter. (Jn addition, th1 MENU subroutine will 

n11d to bt "odifitd if an op1r1tion to return to an "operating 

systt"" ii n11d1d. l The nu"b1rs art In huadecl"al nobtion. 


Listing 1 continued on page 444 
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Circle 139 on Inquiry card. 

R·LINE 
FILTE 

These fillers protect any sensitive electronic 

equipment from power line transient damage 

and radio frequency interference: Both 

models offer surge suppression for 

power line "spikes ". RF inter­

ference is suppressed using 

both inductive and 

capacitive components. 

Ideal for computers, 

test equipment. or TV. 


LF6- Three separately filtered duplex outlets, 

120V, total fused capacity 15 amps, 

power switch and indicator lamp ..... . .$69.95 


VIS4' 
Add $2.50 shipping and handling per order. 

Send check with order and provide street 
 -
address for UPS shipment. Ohio residents add 
Sales Tax. Charge card buyers may call toll -free: 1·800·543-5612 

In Ohio, or for 
information, ca ll: 
1·513-866-2421 

540 Richard Street , Miamisburg , Ohio 45342 

'--- ---- INSTITUTIONAL AND DEALER INQUIRIES INVITED ------ ­

--- - ® * '­
§ _;_;:S-;-:. CP/M -~ppk! 
MDRRDW DESIGNS 

DPrlnters-Termlnals-Monltors-MlcroS 
Decision Computer-Call for Price 


WordStar dBASEll SuperCalc

I 0
$240 $479 $189 
~ !£!..!!!il ~ 

WOR.O S T .UI '19!! WOR DS TAR S2 10 
~AI LJl'CRCf "' Al lJHR Ct.. 

SPtLLSTAR Ill SPl:L LSTAR 

OATA STAR 1'9 DA T AST-' A '"
s " F 
CAL CS Tldl ll 9 CALCST AR '" 
SUPUS ORT SUPERS0R 1' '" 
SORCf I'll . SIJP[!ICALC '" SUJ'l: t-; CA LC "' 
l.:.!..!!..:. • "ATtt°'ACJC 

119 
l'tATttU.AC IC '"c " " T

DIC I TAL ,rl[5rARCM r o• ... 
)I OlC 71 WOJt OSTAA .-:---nl 
TU ..ZSIO f'I A lt l"[ RCC 
PL/1-10 U9 ~1cnn~rur 

IT-10 n~>.mnl" 
PASCAL lllh r.u .::;.0 "

1' 

' w 
ca - 10 ~HLLfR II 
c IASIC 9! [}..S 'f'WP l TUI II ,,, " "'"0 l 

' ,,,f PIC SUPrRVY? I 6! [AS Y'I Lf. 11 

=rs TtlC MOl'IO CONDOR ll
mn:on 6Ptlt.81MDC1' " COHOOll 1 11 "0uCTT!m'iil T / l'IA Ufl ,.. SORCIM- SUP[AC.At.C 

" , AJI '" 
J3llf?'.5li7T ATI: dlA S E JI r. s .>. • " "THCJOGI( '" " 
PtAC ll PAK J Pt AC HTl:llT J 

(;i; li CRAL UOGtfl W\1 AD PAKC!:SOA 

AC COUNT S At C il VAflLE 51' [ LLI HG PR Cn P' ACA OtA 

AC COU NT S PA YAa t. r P'IA I L lHG LIS T /'\AHAG [ AN 
"' 

,.. R 
ll[TAIL WAS S1 8 0 0 J1[ 1 A IL '"-'S SJIH""" ... """ 

ET
Ll•lt•d r.o. act:.pted - all 11'llpp!nq chnq•• u1 r o e, Cl T? r a , :: A. 

Toro. CA 92630 

(714) 768-8114 CPIM II a r9Qlttet.:I ol OIQllll ,._..,ti\.Ir~ 
A.ppi. la a h~li of Appia ~ul.,. . 
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Listing 1 continued: 
Thi1 t1bl1 w11 tran1crib1d by hand and ii therefore 1ubj1ct 
to hU•ln 1rr1r, 

oto RESET. 0603 L.CNT 0675 I. SPAC 09CC 
oto KEY .ST 0606 ND.CNT 0670 I.CR 09ED 
* KEY.IN 0609 R.CNT 0690 E.CHAR 09FA 
oto UP,LFT 060C GP. CNT 06BA E. LINE OAOE 
•• CH. OUT 060F LDIR, 0697 SHIFT, OA32 
'' PR. OUT 0612 LDDR. 06AD POINT. OA50 
'" KS. IN 0615 KOVE .L 06C3 £.PART OA58 
'' KS.OUT 0618 KOVE. R 0608 E.ALL OA75 

SPACE. (•AOl SRCH.L 06F3 H.POS OA87 
CR, (•80) SRCH,R 0728 OS. 8YT OA8B 

*BES.TX 0618 CR.LFT 073E CL.SCR OAD7 
'•BEF.CU 0610 CR.RIT 0777 DSPLA. OAF7 
,.AFT.CU,, END. TX,, ~IDTH. 

061F 
0621 
0623 

TOP.V 
DEC.V 
INC.V 

07AD 
0782 
07BE 

DSPLt. 
6ET.NX 
DS.CHR 

0801 
0806 
081A 

'" LINES. 0624 BOT.V 07CE N.SKIP 0844 
* CUR SR. 0625 LFT.H 0705 DS.LNS OU5 
'' SEC.1 0626 DEC.H 07DA DS.LIN 084D 
'' KC .KAX 0627 IHC.H 07E2 FRST .C 086C 
"DY.SCL 0628 RIT .H 07FO DSP. TX 086E 

HOR 12. 0629 CKPRS. 07F7 LOAD. OC2t 
VERT. 062A SPAC!. 0860 SAVE. OC51 
HERE. 0628 I NSRT. 0886 COPY. OC6B 
SAVE. A 0620 TOP. 0894 PRINT. OC84 
ED.ERR 062E BOTOK. OB At DLY.KY OCC6 
Bl T7A. 062F UP. OBAE KY .CNT OCD7 
BIT7K. 0638 DO~N. 08C6 PREV.B OCDB 
STR. CR 0642 LEFT. OBEC RPT .KY OCD9 
INIT .H 0657 RIGHT. 0935 CASE. OD26 
SET.BC 065F PAGE. F 097C KENU. 0041 
SUB.DP 0664 PAGE. B 0999 * E[•IT, ODDB 
BG.CNT 0672 I.CHAR 0984 !ENDl OE87 

Listing 2: These input / output subroutines are used in the 
author's version of the text-editor program. They are presented 
as examples of the eight external subroutines that must be writ­
ten to interface the text-editor program with your input!output 
devices. If your system uses an operating system, the MS.IN, 
MS .OUT, and PR.OUT subroutines would make use of the op­
erating system for transferring data to or from the mass-storage 
device and the printer. 

:;. •>t: •:tr••*• t :•rU\41 t• •** :ti:tlt:•* • :•:t * 
*** **•*'' 1/0 SUBROUTINES •*• 
*•••......,•••••••t:ti:tc t :ti·:t t :tc t :ti 

The subroutine na"es u1ed here •atch the na•es of the vectors 
used in the •ain listing. Since the require"ents of these 
subroutines are detailed in the •ain listin~, those 
spic ifications are not repeated here. 

These subroutints are written for a Di9ital Group 
"icroco•puter (pr1viou1ly avaihble fr°" Digital Group, Inc.). 
It u1es 1 ISO •icroprocessor op•rating at 2.5 MHZ. The 
Digital Group vidto display device h1ndles 16 line• of 64 
charact1r1 each. The •a11 1torage d1vice ii an ~udio ca•sette 
tape recorder conn1cted to a Digital Group audio cassette 
interface. The keyboard was constructed usin9 the keyboard 
switches and the circuit board previou1ly availablt fro• 
Radio Shack store1. 

The instructions used here are not li•ited to tht "8080 
subset" of in1tructions. The IN and OUT "ne"onic1 are 
non-1tandard in that there are no parentheses around the 
port nu•ber. J 

UP.LFT
:t:••••• 

http:l'tATttU.AC


Listing 2 continued: 

Thi1 subroutine supplies the 1p1cial code used to restart the 
vldto di1play in the upper left corner of the screen. The 
CH.OUT subroutine (which follows directly> sends the code to 
the video display board. J 

UP.LFT 	 LD A,1270 

CH.OUT ,...... 
Thi1 1ubroutint sends the character in register A to the video 
di1play board connected to output port 0 • l 

CH.OUT 	 OUT O,A Output the byte to port 0 

XOR A Set A to zero l 

OUT O, A Output a zero to port 0 

RET Return l 


KEY. ST 
:U•eee 
Thi1 subroutine gets the status of the keyboard fro" input 

port O. The "ost significant bit is connected to the 

k1ypre111d-status Cstrobtl bit, and the other 7 bits are 

conntcttd to tht ASCII code outputs. J 


KEY. ST 	 IH A,O Input all 8 bits into A J 

BIT 7,A Test the Mst significant bi\ J 

RET Return J 


[ tt•••eettt••••t•t•tt *******•:tc:U :tt:tit:tt:tc•:t::t:t*****:fc :U :t::tt 

KEY. IH 
*•••••
This subroutine uses the KEY .ST subroutine to wait for a ~. ey 

to be pre1sed and relea1ed las described for the KEY.JN 
vector in the "ain listing). J 

[ Uait until no key is presently being pressed: J 
KEY.IN CALL KEY.ST 

JR NZ ,KEY. IN 
[ Uait until a key is pressed: 

LP1 Kl CALL KEY. ST 
JR Z,LPIKI 

C Save the ASCII code <with "SB I) of the key being 
pressed: J 

PUSH AF 
C Uait until the key is released: l 

LP2KI CALL KEY.ST 
JR NZ,LP2Kl 

[ Put tht ASCII code into register A and return: J 
POP AF 
RET 

PR. DL Y
:ti••••• 
Thi1 subroutine provide1 a delay of 1/300-th of a second for 
u1e by tht PR.OUT subroutine. J 

C Save the contents of DE, and put the delay count in DE: J 
PR.DLY PUSH DE 

LO DE,001353 
C Uaste ti"e until the count reaches zero: l 

LP1DY 	 PUSH HL 

POP HL 

DEC E 

JP HZ,LP IDY 

DEC D 

JR NZ,LP1DY 


Restore the value of DE and return: l 

POP DE 

RET 


PR. OUT
:f••••• 
This subroutine sends one character, carriage return, or 
line hed to th1 •printer". I don't have a printer so this 
subroutine 1ends the ASCII code in serial for" Cat 300 Baud) 
to a "ode" <connected to the LSB+1 bit of port 1 l to be 

recorded on an audio tape recorder. The recording is liter 

played back into an acoustic-coupled •odeM connected to a 

printer. l 


C Save the contents of register HL: J 

PR.OUT PUSH HL 


[ Indicate that 9 bits will be sent: J 

LD H,90 


Calculate the parity bit <for "even" parityl, put it i n the 

MSB, and clear the carry flag for use as the s\<1rt bit: J 


AND 127D [ Clear HSB, cle<1r c<1rry, <ind 

calculate parity flag J 


JP PE,SKP1PO Skip ne >: \ instruction if the 

parity bit is ok J 


OR 128D Set pilri ty bit J 

[ Shift the start bit into the LSB+1 bit posit ion: J 


SKP1PO RLA 

RLA 


[ Repeat this loop to output each bit in succession: l 

LP2PO 	 PUSH AF [ Save A and car ry f !19 


AND 2 [ Hask oft all unneede,j t'i ts 

OR 253D C Set other bits as needed J 

OUT 1,A [ Output the byte to port 1 l 

CALL PR.DLY C Uait for 1/300-th second J 

POP AF [ Restore A and car r y flag J 

RRA [ Rotate neKt bit into LSB+1 

DEC H [ Decre"ent the loop counter 

JR HZ, LP2PO C Repeat Ioop unt i I done J 


Output 2 stop bits: 

LD A,255D Stop bit = 1 J 

OUT 1,A Output stop bit 

CALL PR.DLY Uait 1/300-th second 

CALL PR.DLY Uait another 1/300-th sec 


Restore the contents of HL and return: l 

POP HL 

RET 


BT. IN 
*••••
This subroutine inputs one byte fro" the audio cassette 

interface. A subroutine in RO" is used for this operation . 

It inputs the bits serially i ro• the LSB of input port 1. 

(The subroutine averages the status of the input bit for 

each bit of data, to reduce errors.) J 


C Save 	 the contents of the'HL, DE, &BC registtrs: J 
BT.IN 	 PUSH HL 


PUSH DE 

PUSH BC 


Read one byte using the subroutine in RO": J 

CALL 000234 


Restore the registers and rtturn with the byte in A: J 

POP BC 

POP DE 

POP HL 

RET 


I, (IL Y 

:I**** 

This subro<1\i ne del•ys for I "bi t ti•e " for use by I.he ! 11.0lll 

<>u~rou\1ne. It is Hie on e supplied wil t. Di ~1t.a l Gro u>' 

1 ~ oflllputers for t his purpo s e. ] 

[ Tt.1s const•nt s ~·ec1f1es the d~l <1y t i • e nee•Je d: J 
DL Y. TH DB 037 

T. DLY PUSH AF [ St.1ve the A re•3ister J 

LO A,(DLY . TH> [ Load the del ::1y t iMe vcil ue l 

ADD A l Adj list l\ f o r u s e wi th J 

ADD A [ ... th i s sub" 1~out i ne ] 


LD k,A [ ~ Li l del ;;1y count int o B 

PUSH HL [ Save HL ] 


LP I TD NOP [ Do nottri ng J 

DJNZ LP1 TD { Repe<1\ loop until F'O 

POP HL [ Restore HL J 

POP AF [ Resto re re·3 i ste1 · A ] 

RET r Return l 


BT. OUT 
:+·•**** 
·rhis subroutine out~· u t s one t.yte to the t1udi o cc:1s se t te 
i n t erface t o be re corded. Th i s i s er flll od i"f ie•j ve r c; i o n of l t1e 

Listing 2 continued on page 446 
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Listing 2 continued: 

hUbrou ti ne supplied with Di9it•l Group co•put~·s fnr this 
J•urpose. J 

BT. OUT 	 PUSH Hl Save re9isters HL . •• 
PUSH ~C .•. ond FC J 
LD H, 91• h1diote 9 bits lo be sent 
SCf Cle•• the carry fl•s ... l 
CCF .•• for use as the st~rt bit J 
RLA Rot•te the start bit into the LSF 

LP1BO 	 OUT 1, A Output ttoe byte to port 1 J 

CALL T. (IL y Deloy for 1 bit tiMe J 

kRA kotote the ne xt bit inta the LSB 

DEC H DecreMent the bit caL1nter ] 

JR NZ,LP1FO kepeot the loop for all 9 bits J 

LD A, 255D Specify a stop btt. in the LSB J 

OUT 1 ,A Ou tput the stop bil to port I J 

CALL T. DLY Delay for the first stop bit J 

CALL T. DLY Oel•y for the second stop bit J 

POP FC Restore re91sters FC ... J 

POP Hl . • . •nd HL l 

kET Retui·n J 


Hf SET. 
.\ . ..... 1. 

rt.is subroutine resets the '1C1Chine s l :.=1d_ p ointer , t1n.j oulp u ls 


"•top bits" to the cassette interface and printer interface 

on port 1. l 


RESET. 	 POP HL Save the return address J 

LD SP,512D Reset the stack pointer J 

PUSH HL Put back the return address 

LD A,255D Sptcify all bits on l 

OUT 11 A Set all bits of port 1 l 

RET Return l 


HS. IN
:••••• 
This subroutine reads a text file froM audio cassette. The 

file includes a "%" character at the beginnin~ of the file 

and it ends with a zero byte. IThe DSPLA: and CL . SCR 

subroutines used here are a part of the •ai n text editor 

progra•. > J 


[ Save 	 th1 contents of the HL, DE, and BC registers: J
"S. IN 	 PUSH HL 


PUSH DE 

PUSH BC 


Display the indicated Mtssage: l 

CALL CL.SCR 

CALL DSPL 1. 


DB Press key to start loading ' 

DB 


Uait for any key to be pressed: J 

CALL KEY.IN 


Display the indicated Message: l 

CALL CL.SCR 

CALL DSPL:. 

DB Loading ' 

DB 


Restore the HL, DE, and BC registers: J 

POP BC 

POP DE 

POP HL 


l Set up the value in BC for use as a double-byte counter. 
<It indicates the •axi•u• nu•ber of bytes which can be read.>: 

INC C l Is lower byte .•. l 
DEC C l ... equal to zero ? J 
JP Z,LP1"1 l Skip ahe<1d if so J 
INC B l Adjust the upper byte 

[ Uoit 	 until the "%" byte is found Ito <o void false st<1rts) : 
LP1"1 	 CALL BT.IN 


CP '%' 

JR NZ,LPl"I 


Display an excla•ation point to indicate that a ·~· has been 
found: J 

LD A' 'I' .
CALL CH. OUT 


[ Get the next byte, but exit the loop if an llleg1l code 

is encountered (which is used to indicate the end of the 

file): J 


LP2"1 	 CALL BT.IN 

CP 255D 


JR Z, SKP3HI 

CP 0 

JR Z1SKP3"I 


[ Start 	tht byte in the next position !indicated by HL> and 
repeat tht loop unlus there is no •ore roo•: J 


LD IHU,A [ Store the byte l 

I NC HL C Point to the next location 

DEC C l Decre•ent the lower half of the 


byte counter J 
JR Repeat loop \f •ore rooM 
DEC Decre•ent the upper half of the 

bytt counter J 

JR NZ,LP2"1 Rtpeat 1oop if •ore rooM 1 


Indicate that an t~ror has occurred (there is no More 

roo•>, and return: l 


XOR A C Set the ztro flag l 

RET L Return l 


[ Point to the last byte which was read in, and return with 

the zero and carry flags cleared Ito indicate no error>: 


SKPJH I 	DEC H L l Point to the lo5t byte J 

XOR A l Clear the .•• l 

ADD 1 l ... zero and corry flags 

RET l Return l 


HS. OUT 

~·····This subroutine outputs a file of text to the audio cassette 
tape recorder lused as the •ass storage device). The first 
byte rtcordtd Is a "%" and the last byte is a zero byto (as 
required by the "S.IN subroutine>. J 

[ Send a stop bit to the cassette inte~face: 
"S.OUT LD A,255D 

OUT 1, A 
l Save the contents of the HL, DE, and BC re~isters: J 


PUSH HL 

PUSH DE 

PUSH BC 


Display the indicated •essa3e: J 

CALL CL.SCR 

CALL DSPL:. 

DB Press key to shrt savi n·i 

DB 


Uait for any key to be pressed: J 

CALL KEY. JN 


Di splay the indicated Mtssa~e: J 

CALL CL. SCR 

CALL DSPL:. 

DB Sa ving" 

DB 


Restore the contents of the HL, DE, and BC resisters: J 

POP BC 

POP DE 

POP HL 


[ Set up the value in BC for use as a double-byte counter 
I indicating the nu•ber of bytes to be recorded I: J 

INC C C Is the lower half ... l 

DEC • •• equal to zero? l 
JR Z,SKPl"O l If so, skip the next instruction l 
INC B l Adjust the upper half J 

[ Output a "%" as the first byte: J 
SKP!"O LD A,'% ' 

CALL BT.OUT 
[ Output the next byte, point to the following byte, and 
repeat the loop until the byte count (in BC) reaches zero: 

LP2"0 	 LD A, IHU C Output the .•• l 

CALL BT.OUT l ••• next byto J 

INC HL [ Point to the next byte J 

DEC C C Decre•ent tht lower half of the 


byte counter l 
JR H2,LP2"0 Repeat the loop if there are 

•ore bytes l 
DEC Decre•ent the upper half of the 

byte counter l 
JR HZ ,LP21W Repeat the loop if there are 

•ore bytes J 
Output a zero value as the last byte: l 


XOR A C Set A to zero 

CALL BT. OUT C Output a zero byte l 


[ Clear 	 the carry flag Ito indicate no error>, and return: 
XOR A l Clear tht carry flag l 
RET l Return l 

End of Listing 2 
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Softwware Revieww 


Systems Plus: FMS-80 

Jack L. Abbott 


8525 North 104th Ave. 

Peoria, AZ 85345 


FMS-80 is defined by its distributor, Systems Plus of 
Palo Alto, California, as a file-management system. Pro­
grams that perform the functions of FMS-80 are usually 
called relational DBMS (database-management systems). 
FMS-80 accepts data in the format you establish, and 
then manipulates and presents it in the required 
report format, whether it be tables, checks, or invoices. 
FMS-BO menus and documentation emphasize the file­
handling aspects of the program, as opposed to the data­
manipulation characteristics, but the applications are the 
same as for a DBMS (see the November 1981 BYTE, 
which is devoted to database-management systems). 
Since DBMS is a commonly used term, I will use it inter­
changeably with FMS. 

FMS-80 requires at least 48K bytes of memory, is 
distributed in machine language, must run on a 

At a Glance 

Name Language 
FMS-80 (file-management 8080, ZBO machine 
system) version 2.21 language 

Type Computer 
Database-management 8080 or ZBO with CP/M or 
system MP/M operating system; 

80-column by 24-line 
Distributor display; two disk drives with 
Systems Plus 300K total byte capacity; line 
3975 East Bayshore printer 
Palo Alto, CA 94303 
(41 5) 969-7047 Documentation 

Approximately 200 pages. 
Price looseleaf 

Audience 
Format Everyone who nees a good 
8-inch soft sector (IBM); most database-management 
5V. -inch disks except Apple system 
with ZBO or TRS-80 

microcomputer that has an 8080, 8085, or 280-type pro­
cessor, and requires a printer. The display terminal needs 
BO columns of 24 lines, an erase-screen function, and an 
addressable cursor. The program runs under the CP/M 
1.4 or 2.X operating system, or MP/M. Two disk drives 
with a total capacity of at least 300K bytes of memory are 
needed. 

The program documentation is written in two sections. 
The first includes a description of the CP /M commands 
used to run FMS-80 and tutorials that take you step by 
step through various operating-program examples. The 
second section is a description of the individual FMS-80 
commands. In general, the manual is well written, and 
there is an extensive index, although a number of pro­
gram operations should have been described in more 
detail. The user can overcome this deficiency of detail by 
going through the examples included on the disks. 

I used two methods to check out FMS-80. First, I 
developed a mobile-home inventory example that was 
five records long. Each record contained information 
about one mobile home and had eight descriptive items of 
information, called fields. The five records taken together 
made up a file. FMS-80 can handle a maximum of 65,000 
records per file and 255 fields per record. Field length is 
limited to 255 characters. Record length is limited by the 
amount of memory available and typically would be 
more than 25K characters. 

My mobile-home inventory example is a general ap­
plication that someone with little computer experience 
could handle. In a moment I'll provide a brief description 
of how I developed this FMS-80 program and what 
capability this or a similar program will provide. 

For my second test, I developed a database with a file 
of 2000 records of five fields each, for a total of 10,000 
data items. DBMS programs sometimes slow down con­
siderably as the size of the database increases. (Later I 
will give you figures regarding data entry and retrieval 
time for my database of 10,000 items.) 
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Listing 1: Printout of the definition of the input-data format for 
the MOB/NV inventory program created under FMS-80. The 
data type can be decimal (D) , alphanumeric (A) , or variable (V) . 
The LEN column shows the length of each field in characters. 
The PICTURE column defines an input format by using X to 

represent a decimal digit and a • to cause all subsequent 
characters, including leading zeros , to print. 

COPPERSTATE MOBILE HOME SALES 
0 8/20 /81 PAGE 1 

FILE GLOSSARY FOR MOBINV.FO 
--PROMPT / HEAD-- TYPE LEN - --------PICTURE----- - - --­

1. RECORD II D 005 
2 . STOCK ll A 0 15 
3. SUPPLIER A •15 
4. MODEL D 0 10 X. XB XBft XX L 
5. DATE ORD. D 0 0 8 XX/X X/ XX 
6. DATE RECVD. D 0 0 8 XX/XX / XX 
7 . COST D 0 10 S XX , XX" ' X . XX 
8. SALES PRICE D 0 10 $X X, XX"·· x . XX 

Listing 2: The terminal-display input record format defined in 
listing 1 for the MOB/NV inventory program . The user can 
retrieve data by using a single designated key field, then, with 
the UPDATE command, enter new data in the record. 

1. RECORD .. NOTE: As data are entered each field 
2 . STOCK II displays dots for number of char ­
3. SUPPLIER acters or digits permitted , and 
4. MODEL adds characters +or picture d i s ­
5. DATE ORD. play. Any field can be edited. 
6. DATE RECVD. 
7. COST 
8 . SALE PRICE 

ADO, CHANGE, INQUIRE , DELETE, OR X TD STOP . <ONE LETTERl 

In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 


Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
'to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 

The first step in developing the representative mobile­
home inventory program, MOBINV, is to define the 
input-data format. Listing 1 shows the input-data format 
printout for one record, named a file "glossary" by 
FMS-80. The field names are labeled PROMPT/HEAD. 
The field TYPE column can be decimal, alphanumeric 
(letters, numbers, or spaces), or variable. A variable field 
is made up of. alphanumeric characters and can accept as 
few as two or as many as 253 characters. You lose the 
QUERY/UPDATE command capability if you use a 
variable field. LEN is field length. The PICTURE feature 
is an outstanding capability. It lets you enter Xs where a 
decimal number will go during data entry. In line 4, the 
MODEL field, the picture entry is X.XBXBRXXL, which 
represents each mobile home's number of baths, number 
of bedrooms, and length. When you enter the correct 
digits, the program puts in the letters and decimal point. 
For example, if a mobile home has 1.5 baths, 2 bedrooms, 
and is 40 feet long, you enter 15240 and the printout is 
1.5B2BR40L. The "/\"character in the PICTURE for the 
fields for cost and sales price prints all characters after 
that symbol, including leading zeros. You establish the 
input-record format easily by menu selection. FMS-80 
provides full editing capability to add to or change the 
field definitions. 

After designing the input-data format, and before 
entering data, you must define a CONTROL DEFINI­
TION by menu selection and select a field for sorting. In 
our example we use field 1, record #, and specify ascend­
ing order (first 1, then 2, etc .). FMS-80 will index the file 
on the selected field. Indexing permits you to search just 
one field of each record in a file to locate a specific 
record, which means you can locate any record in a file in 
seconds. Then you can enter data in the database by 
using the UPDATE command. The display will appear as 
shown in listing 2. 

Record data may also be input by means of a SCREEN­
DEFINITION command. If the number of fields in a 
record exceeds 21, you must use a screen definition. This 
command enters and/or.lists data at specific locations on 
the display, a valuable capability for data entry for form 
generation. Menu selection permits you to specify the 
location on the display for any data fields of a record. 
Data item locations are designated by entering one of 80 
columns and one of 22 lines (rows) as grid coordinates. 
Displayed data items can be literals (strings of descriptive 
characters [labels] you enter to identify what type of data 
to enter), collect (fields where data is to be entered from 
the display keyboard), or display (data previously 
entered will appear on the display, but not to be 
modified). 

After a file is indexed, you can use the QUERY /UP­
DATE command to locate and display any record in a file 
in a few seconds. In the MOBINV example, field #1, 
"record #"was indexed. Assuming that the mobile inven­
tory has 1000 records, you can ask QUERY/UPDATE to 
find record #800, and FMS-80 will find and display it in 
two or three seconds. You can then edit the record if you 
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wish. If you hit CIR (carriage return), record #801 will be 
displayed, another CIR, record #802, etc. You can go in 
reverse order through the file by pressing Control P and 
displaying record #799, etc. At any time you can go out 
of sequence and display in seconds another record 
anywhere in the file. At present, additional records can­
not be entered using the QUERY /UPDATE command. 

FMS-80 has extensive report capabilities. The simplest 
of these is the PRINT FILE command, which prints all the 
records in a file and produces a printout like that shown 
in listing 3. 

FMS-80 does the formatting for PRINT FILE; the only 
operator action required is typing in the command. You 
can develop a SELECT definition to excerpt selected fields 
of records from a master file and place them in a separate 
subfile. You accomplish this by menu selection of logical 
AND, OR, EQUALS, and NOT EQUAL combined with 
MIN and MAX values. In the mobile-home inventory ex­
ample, you can select all field #3 SUPPLIER mobile 
homes of LAYTON OR SKYLINE received between the 
period 01/01/81and08/01/81, or specify that fields 1, 3, 
7, and 8, or any other fields of each selected record, be in­
cluded in the subfile. PRINT FILE can then be used to 
print the subfile. This is a handy way to produce a report. 

With little effort, the newcomer to computing can 
develop programs that perform all the MOBINV-type 
functions covered up to this point. PRINT FILE does not 
do arithmetic manipulation of field data or printing of 
data in a specified format, as is required for invoice or 
check writing. To perform these functions, you need to 
know how to use the REPORT command (45 pages of 
detailed tutorials and several sample programs are pro­
vided), but if you have a moderate amount of machine 
experience, you will soon learn these functions. In the 
MOBINV example, I can use the REPORT command to 
develop a full invoicing system. I can add seven more 
fields to the MOBINV data record input definition: (9) 
buyer's name, (10) phone#, (11) street address, (12) city, 
(13) state, (14) zip, (15) sold indicator. I would leave 
these fields blank when I filled in the inventory data; then 
when a mobile home sold, I would use the QUERY /UP­
DATE command to fill in the buyer's name, phone#, and 
address, and put an "S" in the sold indicator field. At the 
end of the month, I would use the SELECT function to 
pull out all MOBINV records that had an "S" in the sold 
indicator field. I would use a subset of the REPORT com­
mand to print an invoice with the buyer's name, address, 
and billing information at the correct positions, and 
another subset of the REPORT command to select the 
buyer's name and address and to print mailing labels or 
envelopes. To align data items on the right side of a form 
(right justify), at present you must use a printing 
character like a dot or an asterisk between the· data item 
and the right edge of the paper. A nonprinting character, 
such as a space, should be used instead, and Systems Plus 
states that the correction will be made in its next release 
of FMS-80. 

You invoke all of the preceding functions by entering 

Listing 3: Output produced by FMS-BO's PRINT FILE command. 
The command lists all records in the file requested by the user. 

08/29/81 COPPERSTATE MOBILE HOHE SALES PAGE l 

FD: MOBINV.FO SELECT: <NONE> FILE: MOBINV. DAT 


RECORD tt STOCK II SUPPLIER MODEL DATE ORD 

DATE COST SALE 
RECEIVED PRICE 

00001 1234'567XYZ PALM HARBOR 3.0B2BRbOL 1/05/81 
2/20/81 $14, 375. 7 5 SIB,000.00 

00002 123456XYZ NASHUA l.591BR40L 3/01 /81 
4/06/81 '512,789.0• 'S16,000 .. 00 

00003 23456MNB LAYTON 1.0B28"40L 1/03/81 
2/04/81 $14,000.0(• SlB,585.00 

00004 234567A8CDE AIRSTREAM l .0918R32L 1/06/81 
3/06/81 t.21,000.00 S24,000.00 

00005 Tl'tWl4578 SKYLINE 1.0B28~79L 4/03/81 
5/08/81 S 21, 987.-65 S31,650.00 

Listing 4: Definition of the input-data format for the 
2000-record file used to test FMS-BO's performance. Testing with 
2000 records showed no degradation f ram the high level of per­
formance achieved with a much shorter file. 

(19/15/81 BENCHMAPU< DATA FILE PAGE 1 

FILE GLOSSARY FOl't DATA.FD 

--PROMPT /HEAD-­ fYPE LEN ---------PICTU~E---------

RE-ORDER FLAGl. D 001 
2. STOCK NUMBER D 005 
3. TYPE D 002 
4. OUANTITY D •)04 

5 BASE METAL A (103 


New update from Tarbell ... 

CP/M DATABASE 
for only s100! 
IMPROVED FEATURES 
C 3 times faster than previous version D CBBO language source 

and COM files included D improved query language D up to 

19 files open at once D command file processor D no limit on 

record length or number of records 


OTHER ADVANTAGES 
D variable-length fields D field names of any length D field 
names may include spaces D sequential or random files D 
optional index files D also runs under CBASIC 

INTERACTIVE PROGRAMS 
Tarbell Database also includes these interactive programs: 

DBSORT, sorts random files; DBSETUP, creates a file; DBENTRY 

for entering data; DBUPDATE for changing files; DBQUERY for 

accessing data; DBLABEL for printing labels; DBLETTER for 

printing letters; DBCOPY to change structure of a file. 


TARBELL VALUE 
Dollar for dollar, you can 't get a better value than Tarbell's up· 
dated Database System. Ask your nearest Tarbell dealer for a 
demo. 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538·4251 

CP/M,CBBOand CBASIC are trademarks of Digi tal Research. 
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individual commands. FMS-80 includes a programming 
language and compiler as a part of the EFM (extended file 
maintenance) function. Learning this programming lan­
guage enables you to develop an EFM file. This file can be 
used to select individual commands from a menu and 
then later conveniently invoke the whole sequence of 
selected commands. You must, however, supply an 
editor or word processor to build the EFM program file. 

Here are some examples of functions that can be done 
with EFM. After printing the MOBINV invoices and 
mailing labels as described earlier, you could do a global 
edit (change field data in all the records in a file) by 
testing each record to see if the "S" indicator was set, then 
zeroing the indicator if it was set to start with a clean slate 
for the coming month. An EFM file can do any repetitive 
operation of this type. When using a large database, you 
might need to consolidate the buyers' names and ad­
dresses in a separate file, named MAILIST, and read from 
that file and the MOBINV data file to make up the in­
voices. EFM can read from 19 different files and use the 
data to make up a single report. EFM also lets you call 
CP/M operating system commands without exiting 
FMS-80. 

The examples I have given to this point have in most 
cases used a five-record database. Earlier I mentioned 
that I used a larger test database of 2000 records of five 
fields each to find out if FMS-80's performance falls off as 
the size of the data file increases. Tests with this database 

PUT THE BYTE 

ON YOUR COMPUTER 

WITH 10 Mbyte STORAGE 

EVOLUTIONARY ELECTRONICS INC. 
GIVES YOU WINCHESTER TECHNOLOGY 

WITH A .PJ Shugart SA 600 
HARD DISK DRIVE 

10 Mbytes IN THE ROOM 
OF A 51141N. MINIFLOPPY1

m 

AS A FALL SPECIAL KEY FEATURES 
• 10 Mbyte (unlormated)WE HAVE IN STOCK 

storage capacities
THE SA 600 FOR $1,695 •Same mounting as Shugart 

OR THE NEW Minil/oppytm drives 
•Electronic dampingLSI 801 Binch DRIVES 
•Proprietary FasF/ex•m band 

FOR $325 actuator 
ALSO •5.0 Mbitslsecond transfer 

4116 DYNAMIC rate 
•Same DC voltages as 

MEMORY CHIPS Shugart's Minil/oppyslm 

WE HAVE THE FULL LINE OF SHUGART 
HARD AND FLOPPY DISK DRIVES 

CALL WEEKDAYS FROM Ba.m. - Bp.m. 

1-503-289-3988 

EVOLUTIONARY 433 N.E. LOMBARD 


ELECTRON/CS, INC. PORTLAND. ORE. 97211 
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were limited in scope and run on only one machine, a 
64K Dynabyte 8/2-8/4 using 8-inch drives. The results 
should not be considered definitive. 

I will briefly describe how I developed the larger test 
file, titled DATA. Listing 4 lists the input format 
(glossary). 

I developed another program to generate simulated 
data for the test database file. The file is indexed on the 
stock number and quantity fields. The stock numbers are 
2000 different randomly selected whole numbers (in­
tegers) falling between 10,000 and 22,000. The quantity 
field contains 2000 sequential whole numbers with values 
from 5000 to 6999. A real inventory list would not have 
sequential quantity values, but this configuration sim­
plified testing because I used the simulated quantity value 
as both a record number and a quantity. 

Testing with this database revealed no degradation in 
FMS-80's performance when compared with the 
MOBINV example. Any time the QUERY/UPDATE 
command is used, there is a delay of approximately 30 
seconds at the start of record retrieval to reestablish the 
index file. After this period, you can retrieve records in 
two or three seconds. Using the UPDATE command, I 
entered SO new records and the program integrated and 
sorted all of them in less than four minutes. I checked all 
major program functions, including screen-definition 
data inputs, sorting files, and selection of individual 
records or groups of records from a file. All the functions 
worked properly, with no apparent system problems. 
The REPORT command readily manipulated and sum­
marized field data mathematically. Printer speed deter­
mines the report output rate, so there was no change. 

Conclusions 
• FMS-80 is one of the new generation of relational 
DBMS programs. All things considered, the system is fast 
and versatile. Even if you are new to microcomputers, 
FMS-80 will let you produce an acceptable applications 
program with a tabular report in a short time. You won't 
have to learn a new programming language to produce a 
summarized formatted report, although a moderate 
amount of familiarization with the REPORT command 
will be necessary . If you learn the EFM programming lan­
guage, then any DBMS application, no matter how com­
plex, will be within your grasp. 
•The documentation and accompanying program ex­
amples are sufficient to teach most of the program func­
tions. A lack of clarity and organization in some portions 
of the manual makes it difficult to use all of the capa­
bilities of this truly outstanding program. 
•FMS-80 reports are printer oriented. A printer, prefer­
ably one that is reasonably fast and has a 132-column 
print capability, is a necessity. 
• FMS-80 can read files generated by other programs. 
•For some applications, FMS-80's lack of provision for 
data security may be a drawback. 

In short, FMS-80 is a major contender among data­
base-management systems for microcomputers.• 



Clubs and Ne11rsletters 

Office Automation 


Society Formed 


SOAP (Society of Office 
Automation Professionals) is 
a recently formed nonprofit 
organization for individuals 
involved in office automa­
tion. The society seeks to 
promote office automation as 
a profession, to encourage 
standards of professional ex­
cellence, to facilitate com­
munications throughout the 
international office-automa­
tion community, and to pro­
mote relevant research , stan­
dards, and public policy. 

Some of the group's pro­
jected activities include a 
periodic newsletter, national 
and international confer­
ences, and teleconferences. 
SOAP will also help to 
organize and maintain com­
munications between discus­
sion groups. Individual dues 
are $50 per year. Corporate 
fees are $250 for five employ­
ees ; additional corporate 
members cost $40. Student 
rate is $25 when sponsored 
by a professor belonging to 
SOAP. For more informa­
tion, contact the Society of 
Office Automation Profes­
sionals, N. Dean Meyer, 233 
Mountain Rd., Ridgefield, 
CT 06877, (203) 431-0029. 

ABE's Atari Fans 

ABE's ACEs (Allentown, 
Bethlehem, Easton's Atari 
Computer Enthusiasts) pro­
motes the exchange of knowl­
edge for the benefit of Atari 
users. The group meets on 
the first Saturday of the 
month at 2 p .m. at Saints 
Simon and Jude's School in 
Bethlehem, Pennsylvania. A 
software library is being 
formed . Annual dues are $10, 
with student and family dis­
counts available . Contact 
ABE's ACEs, POB 228, 
Whitehall, PA 18052. 

PET Fans Gather 

In Houston 


CHUG (Commodore 
Houston Users Group) is for 
owners, users. and anyone 
interested in Commodore 
PET, CBM. and VIC com­
puters. The group meets 
monthly at various locations 
in central Houston. It pro­
duces a newsletter called 
Hardcopy. Call John Walker, 
(713) 999-3650, for informa­

interest in• the Apple III and 
its software. The newsletter 
features news, information, 
and reviews of supplemen­
tary equipment and applica­
tions software . It will also in­
clude a program exchange 
through reader contribution, 
a question-and-answer 
forum, bug reports and fixes, 
etc. Subscriptions are $15 a 
year which includes the ac­
cess fee to a planned com­
puter bulletin board. A sam-

First call for Clubs and Newsletters Directory 
To be included in the fifth edition of the BYTE Clubs and 

Newsletters Directory. your club or publication must supply 
the following information: 

1. name of organization or publication 
2. mailing address 
3. contact person and telephone number 
4. name of newsletter or publication 
5. special interests 

Send your information to Clubs and Newsletters Direc­
tory, BYTE/ McGraw-Hill. POB 372, Hancock, NH 03449. 

tion on CHUG's PET and 
CBM sections. VIC owners 
can obtain details from Peter 
Farrow, (713) 466-4092 . All 
interested parties can write to 
CHUG, 8738 Wildforest, 
Houston, TX 77088. 

Apple Danish Club 

The CCC (Copenhagen 
Computer Club) is composed 
of Apple II and III owners 
and users. Members are in­
terested in sharing informa­
tion on system and applica­
tions software. Contact CCC 
through George H. Buch, 
CCC. Buchan, Ravnsborg­
gade 19, 2200 Copenhagen N, 
Denmark; Tel: (01) 39 15 31. 

Apple Ill User's 

Newsletter 


The Apple Three newslet­
ter is published quarterly for 
those who share a common 

pie issue is available for $2.50 
from Mediaworks, POB 
2757, San Francisco, CA 
94126. 

Society for Computer 

Slmulatlon 


SCS (Society for Computer 
Simulation) is a technical 
society devoted to the ad­
vancement of simulation and 
allied computer arts in all 
fields , including science, 
ma thematics, engineering, 
education, medicine, govern­
ment, and social work. SCS's 
goal is to facilitate com­
munication among profes­
sionals. It organizes meetings 
of regional councils and 
sponsors and assists with na­
tional and international con­
ferences. SCS produces a 
monthly journal, Simulation , 
and other supplementary 
publications. SCS is a 
member of the American Fed­

eration of Information Pro­
cessing Societies. 

Membership in SCS is open 
to all who 'are or have been 
engaged in computer simula­
tion and who meet certain re­
quirements. The cost is $35 a 
year, which includes a sub­
scription to Simulation. Stu­
dent memberships are avail­
able for $15 . Institutional and 
library subscriptions to Simu­
lation and Simulation Pro­
ceedings cost $42. For com­
plete details, contact SCS, 
POB 2228, La Jolla, CA 
92038. 

T ACS Convene s 
In Edmonton 

TACS (The Aurora Com­
puter Society) is a . nonprofit 
computer club that's not 
geared toward any specific 
system or processor. Mem­
bers come together to discuss 
and gain an understanding of 
the uses of computers in 
society. T ACS meets at the 
Holyrood School, 7920-94th 
Ave., Edmonton, Alberta, on 
the second Wednesday of the 
month at 7:30 p .m. A month­
ly newsletter, Intercom '80, 
is produced. Membership is 
open to anyone. Annual dues 
are $25 for an individual, $10 
for anyone under 18 years, 
and $35 for families. Write to 
The Aurora Computer Socie­
ty, POB 9558, South Edmon­
ton, Alberta, T6E 5X2, 
Canada. 

The Source 
for Apples 

The Source Apple Users 
Group is an organization of 
Apple II and III owners on 
The Source. All communica­
tions are by means of Source 
mail. For more information, 
contact Source account num­
ber TCA265 .• 
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Ask BYTE 
Conducted by Steve Clarcla 

Letter-Quallty 
Selectrlcs 

Dear Steve, 
I recently bought an Apple 

11 Plus computer. Among 
other things, I want to use it 
for word processing, but I 
will need a letter-quality 
printer. It occurred to me 
that an IBM Selectric type­
writer can be interfaced to 
my computer, but I don't 
know how. I'd appreciate any 
help you can offer. 
Matthew A. Brenner 

Oxford, CT 

An IBM Selectric Type­
writer can be interfaced to an 
Apple 11 or any other com­
puter, but there are some 
things that you must know : 
when a key is pressed on a 
Selectric, a series of rods 
(bails) are depressed. These 
rods establish the tilt, rota­
tion, and actuation of the 
type ball for any character. 
Computer control of a Selec­
tric is achieved through a 
bank of solenoids that, when 
activated, pull the rods f ram 
the bottom of the typewriter 
in the same manner that the 
key pushed them from the 
top. A unique combination is 
established for each char­
acter. This code is known as 
Correspondence Code on 
newer typewriters and BCD 
Code on the earlier Selectrics. 

Additionally, the standard 
office Selectric has several 
problems: 

•It does not contain the nec­
essary solenoids to allow 
computer operation. These 
solenoids are available as 
part of a kit from IBM to con­
vert Selectrics for computer 
operation. The kit takes care 
of the tricky adjustments that 
are necessary. 
•If the solenoids are properly 
installed, it is necessary to 
take the computer's TTL 
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(transistor-transistor logic) 
output and convert it into a 
30- or 48-volt (V) signal to 
drive the solenoids . Some 
type of driver cirrnitry is re­
quired. 
•It's recommended that the 
Selectric be driven at a speed 
that will allow the next char­
acter to be typed before the 
cycle clutch disengages. By 
minimizing the amount of 
clutch engaging and disen­
gaging, its life is greatly en­
hanced. 
•An 8-bit parallel port and 
the necessary software driver 
are required. 

Some of the earlier Selec­
trics, known as 110 Selec­
trics, were designed for com­
puter interfacing. They were 
more rugged in design 
because they were built for 
continuous operation. They 
came in many flavors: corres­
pondence, BCD, and ASCII 
(American Standard Code for 
Information Interchange) 
codes; serial and parallel in­
terfaces; 30- and 48-V 
solenoids, etc. These are cur­
rently available on the sur­
plus market at relatively at­
tractive prices. If you have 
the technical expertise, one of 
these units can be converted 
to a fine letter-quality 
printer. If you don't have this 
knowledge. it can be a night­
mare. Escon Products (Suite 
240, 171 Mayhew Ave ., Plea­
sant Hill , CA 94523 ( 415) 
820-1256) makes an office 
Selectric adapter kit that you 
may like to check out. 
.. Steve 

Exceeding Address 

Limits 


Dear Steve, 
I'm puzzled by the fact that 

some 6502 systems can ad­
dress more than 64K bytes of 
memory. How is it possible 

to exceed the 64K-byte limit 
with a 16-bit address bus sys­
tem? 
Bert E. Williams 

Gaithersburg, MD 

The 6502 (or any othe1 
processor with 16 addres~ 

lines) can address only 641<. 
bytes, but it doesn 't can 
which 64K bytes are ad­
dressed! That's the key tc 
your question. M ultiplE 
blocks of memory can be ad· 
dressed by a techniquE 
known as bank selecting. 
Selection is made by an l!C 
line or other decodin~ 

methods. It's possible to havE 
many 64K-byte blocks of 
memory in the computer anc; 
address them one at a time b), 
first "sending a memory-selecl 
signal to the desired block. 
The processor then com­
municates with the selectea 
block as if it were the on/!J 
memory in the system. 

Multiple programs anc; 
utilities can thus be stored in 
the computer and instant/Ji 
accessed by first sending thE 
appropriate bank-select sig­
nal . ... Steve 

Video 

Slgnals Hertz 


Dear Steve, 
I would like to purchase a 

personal computer, but I live 
in Europe and move fre­
quently, so I must cope with 
a variety of AC-power sys­
tems. I would like to get an 
Apple II with some peripher­
als and a color video moni­
tor. What equipment is sensi­
tive to the 50-Hz power fre­
quency here? Will I need 
some kind of converter? I 
need a flexible system that 
can be used even if I return to 
the U.S. 
R. Schreiner 

Essen, West Germany 

I have had several letters 
concerning the use of com­
puters in countries where the 
line frequency is other than 
60 Hz. The differences for 
those not familiar with the 
problem are that the Euro­
pean PAL or SECAM TV 
standard is 625 lines per 
frame with a vertical frame 
rate of 50 Hz, while the 
NTSC standard in the U.S. is 
525 lines per frame with a 
60-Hz vertical frame rate. 
The computer generates a 
video-sweep frequency to 
properly cover the screen. 
The power transformer for 
the 50-Hz system has more 
iron in the core to accom­
modate the lower alternating 
frequency. 

The Apple II computer has 
a power supply that can 
operate from either 50 Hz or 
60 Hz because it is a switch­
ing-type power supply and 
does not use a conventional 
power transformer. Hence , if 
you buy the European Apple 
II and reduce the line voltage 
from 220 volts to 110 volts, it 
will work in the U.S. If you 
buy a monitor designed for 
the European frequencies that 
operates on DC (direct cur­
rent), then all that is needed is 
a 50-Hz power supply for 
proper operation. Some 
50-Hz monitors may work on 
60 Hz if the vertical sync is 
not based on the line frequen­
cy. ... Steve 

Dlsplaced 

Disk Drives 


Dear Steve, 
I've noticed that more and 

more mircocomputers are 
sold with 5%-inch floppy­
disk drives on them and that 
a great quantity of software is 
sold on disks that size. In the 
university where I teach, we 



have an S-100-based system 
with two 8-inch floppy-disk 
drives, so I'd like to know if 
SV.-inch disks are going to 
displace the 8-inch ones. Will 
we need to consider this for 
our next equipment expan­
sion? At the same time, 
please let me know what the 
software's version number 
means (e.g., CP/M 2.2 or 
Wordstar 3.0). 
Sergio Tejeda Schiavoni 
Mexico City 

Both 5V.- and 8-inch 
floppy-disk drives have their 
advantages. The 5V.-inch 
disks cost less, but their data­
storage capacity is not as 
great and their access time is 
longer. They are popular 
with many of the persona/­
computer systems now on the 
market and may give the im­
pression that they are displac­
ing the 8-inch drives. 

For applications where 
large amounts of data must 
be accessed, the 8-inch drive 
is preferred. Typical ex­
amples include small-business 
systems where mailng lists, 
accounting data, and inven­
tory records must be kept on­
line for rapid access. Also, 
many development systems 
use the 8-inch drives because 
of their greater storage capa­
city. 

Look for hard-disk drives 
to replace both 5 11•- and 
8-inch floppy-disk drives. 
Hard disks feature con­
siderably more storage (i.e., 5 
to 10 megabytes), extremely 
rapid access time, and are 
dropping in cost. 

The version number on a 
piece of software is analogous 
to the revision number. For 
example, when rev1s1ons 
were made to CPIM the ver­
sion number changed from 
1.4 to 2.2 . ... Steve 

ADM·J Lowercase 

Conversion 


Dear Steve, 
I own a Lear Siegler ADM­

3A dumb terminal that dis­
plays only uppercase letters. I 
would like to convert it to 

show lowercase as well. Lear 
Siegler offers a conversion kit 
for $75, but I can't imagine 
that the three integrated cir­
cuits it contains cost that 
much. Do you have any idea 
what the integrated circuits 
are and where I can get them 
at a better price? 
Richard D . Bucholz 
Hamden, CT 

Adding lowercase to your 
Lear Siegler ADM-3A ter­
minal is relatively easy. An 
article in the March 1979 
BYTE, "Adding Lowercase 
Display to the ADM-3A." by 
A. W. Walker (see page 190), 
completely describes the nec­
essary modification. The 
character generator used is a 
lowercase R0-3-2513. It's 
available for $9. 95 f ram Ac­
tive Electronic Sales Corp., 
POB 8000, Westboro, MA 
01581 , (617) 366-0500. 
... Steve 

VIC Cassette Adapter 

Dear Steve, 
I'm planning to buy a Com­

modore VIC-20 microcom­
puter. I would like to avoid 
buying the VIC cassette-tape 
recorder, because I already 
have a Radio Shack one. Is 
there some adapter I can 
build to connect my Radio 
Shack recorder to a VIC-207 
Timothy Mcllwee 

Ormond Beach, FL 

The VIC-20 cassette re­
corder is unique only because 
the computer supplies the 
power for it. Any cassette 
recorder can be connected to 
the VIC as follows: looking at 
the connector, the terminals 
are numbered 1 through 6 on 
the top and A through F on 
the bottom. The pinouts are 
in pairs: 

A-1 ground (connect to 
computer ground) 

B-2 +5 volts (not used) 

C-3 cassette motor (use 
remote) 

D-4 cassette read (ear­
phone) 

E-5 cassette write (micro­
phone) 

F-6 cassette switch (not 
used) 

Getting an edge-card con­
nector may be difficult be­
cause of the VIC's odd size. 
You can write Commodore 
or find a larger connector of 
the same spacing and cut it to 
size. That's all there is to it. 
... Steve 

Too Many Slgnals 

Dear Steve, 
I'm trying to use an S-100 

interface card to control a 
camera. My problem is that I 

TIMEX !ODD. ZX·Bl (BD) 

Cl B·Port 10 
Interfaces up to Bone­

byte ports 

Accepts 16K RAM 

10 $99 


Cl ADDA 
2-channels AID (0-SV) 
2-channels DI A 
(0-SV, 20mA) 

ADDA $97 


Cl Beeper (Clock I Switch I 
m sec to years, three 16-blt counters, 
(reads on fly), 32KHz crystal, 
optically Isolated Input; programmable 
frequency tone generator . .. 
RCS $89 

need to connect the S-100 
card to my Radio Shack 
TRS-80 Model I computer. 
The two systems seem w 
have some c0mmon sign<ib, 
but what do I do with the 
S-100 signals called SIN , 
SOUT, PWR PDB, aild 
PRDY7 I know that there i~ a 
book on the subject, but l 
can't find it. 
Merton Carter 

Jamaica, NY 

Interfacing the TRS-80 
Model 1 to the 5-100 bus is 
comparatively easy to do. 
Most 5-100 signals haue a 
corresponding TR5-80 signal, 
except that some are ·'active 
low" instead of "active high. " 
Also, the TR5-80 data bus 
must be split into Data Out 
(000 through D07) and 
Data In (DiO through Dll) 
lines. 

800-227-1617 
operator 641 

(CA, 800-772-3545 
operator 641) 

Box 1140 
2000 Center Street 

$5 handling charge lftiCf0 Berkeley, CA 94704on all orders 

cl•v•lopm•n•s 
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If You Have A Printer 

You need our PRINTER OPTIMIZER. We have 

two gripes with computer printers: one, no matter 
how fast they print they're much slower than a 
computer. So here you are with all this processing 
speed, sitting there waiting for your printer to 
finish. Two, almost all printers offer a bunch of 
features like various type sizes, forms control, 
graphics, enlarged character sets, etc. - but how 
are you supposed to access these features? Oh 
sure, the printer manual says : "print an ESC 
character followed by a CONTROL "I{" followed by 
a three digit value equal to the desired page 
length ... ", but how do you do this in the middle of 
your spreadsheet program? And how do you access 
all those extra symbols and graphics with a puny 

half-ASCII keyboard? ( ~ 

Before Mediamix '. '~;,/~'lf [l:llli 
grew into Applied ; ·-.· Bl - ­
Creative Technology Inc., - ·-· 
the idea people there decided to develop the 
Cuisinart®of the computer industry - a "magic box" 
that features 64, ODO to 256, 000 characters of 
spooling printer buffer, total character retrans­
lation capability including macros, a keyboard that 
lets you directly select complete printer control 
sequences with the ease of a pushbutton car radio, 
adapts serial printers to parallel computers and 
visa versa, plus many more imaginative features. 
So many useful features that regardless of the 
printer you own - our PRINTER OPTIMIZER will 
bring your printer "up to speed" with the rest of 
your system and let you take full advantage of it. 

If You Need A Lette~ " 
Quality Printer r':"7:-:~~I 

Consider our affordable alternative . For those 
of you who did not see the review of our product in 
the July issue of BYTE, we produce a little white 
box that converts an IBM Electronic Typewriter 
into a high quality Serial or Parallel computer 
printer. And now our ETI 2 (Electronic Typewriter 
Intelligent Interface) attaches to other brands of 
electronic typewriters. There are a number of 
arguments in favor of choosing this route over a 
mere computer printer and we have a brochure on 
the subject that you should read. 

We apply technology creatively, and you'll find 
that not only can we communicate the results to 
you, but each product is better than anything else 
like it on the market. Call 1-800-433-5373 and we'll 
send you more information about our company and 
our products. 

APPLIED 
CREATIVE 

TECHNOLOGY, INC. 
2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
(81 7)-261-6905 
(800)-433-5373 

Ask BYTE-----------­
This is all explained in a 

book entitled The S-100 and 
Other Micro Buses by Elmer 
C. Poe and James C. Good­
win. It ·is published by 
Howard W. Sams & Com­
pany (4000 West 62nd St. , 
POB 7092, Indianapolis, IN 
46206, (800) 428-3696; in In­
diana (317) 298-5400) and is 
available at many electronics 
dealers, computer stores, and 
mail-order houses. It costs 
only $7.95 and, if you are 
planning to interface other 
S-100 boards to the TRS-80 
bus, it is an excellent invest­
ment. . . . Steve 

Making Music 
on the ZX81 

Dear Steve, 
I want to find information 

that will let me interface the 
Sinclair ZX81 computer with 
the S-100 Sound Computer 
Board made by Digital 
Research Computers of 
Garland, Texas. My goal is to 
produce a low-cost, 6-voice, 
computer-driven music syn­
thesizer. Can you help me 
locate the necessary informa­
tion, or determine whether 
this task is possible? 
Donald Allan Graves 

Mount Laurel, NJ 

The Sinclair ZXBl has all 
its address, data, and control 
buses brought out to a rear 
connector, so interfacing to 
an S-100-type system is 
relatively easy. The S-100 
and Other Micro Buses by 
Elmer C. Poe and James C. 
Goodwin, published by 
Howard W. Sams & Com­
pany (see address above), 
gives a complete definition of 
the S-lOO's signals and ex­
plains how various micro­
computers may be interfaced. 
Many of the Sinclair signals 
will be identical to Radio 
Shack's TRS-80, and methods 
of obtaining the others are ex­
plained. It is mainly a matter 
of buffering the address and 
data lines of the ZXBl (to pre­
vent overloading), and gating 

some of the control signals. 
The biggest problem is find­
ing an edge-card connector 
that is compatible with the 
ZXBl. The leads can be 
soldered directly to the pins if 
a connector cannot be found. 
... Steve• 

In "Ask BYTE." Steve Clarc1a 
answers questions on any area 
of microcompunng. The most 
representative quesuons re­
ceived each month will be an­
swered and published Do you 
have a nagging problem? Send 
your 1nqu1ry to 

Ask BYTE 
c/o Steve C1arc1a 
POB SBZ 
Glastonbury CT 06033 

If you are a subsmber to The 
Source, chat with Steve 
iTEC3 I 7) directly Due to the 
high volume of inquiries. per­
sonal replies cannot be given. 
Be sure to include "'Ask BYTE" 
in the address 

BYTE's Bits 

Mallgrams 

Via The Source 


Subscribers to The Source 
can now compose and send 
Mailgram messages to any 
state directly from their per­
sonal computers. The service 
lets subscribers send a Mail­
gram to a single address, or it 
permits the user to send the 
same or different messages 
to multiple addresses. Dis­
count rates apply to quantity 
mailings of the same message, 
and no limit has been im­
posed on the number of mes­
sages that can be sent. Other 
features of this service in­
clude the ability to receive a 
confirmation or duplicate 
copy of the Mailgram and 
the ability to save the mes­
sage in a personal file on The 
Source. Users of this service 
are billed monthly along with 
other Source charges. For 
complete details, contact 
Source T elecomputing Corp., 
1616 Anderson Rd., McLean, 
VA 22102, (703) 734-7500.• 
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BYTELINES " 
News and Speculation about Personal Computing 

Conducted by Sol Libes 

Random Rumors: 
Osborne Computer Corpora­
tion is said to be working on 
an BO-column-wide video 
display for its portable com­
puter. Although Osborne has 
pioneered the portable­
computer marketplace, the 
company now has a large 
number of competitors.... 
Hewlett-Packard (HP) is ex­
pected to introduce a CP/M­
based system with 64K bytes 
of memory and a 9-inch or 
1 2-inch video display; the 
price may be under $1BOO. 
... You can expect at least 
one company to unveil a 
read/write videodisc system 
for mass data storage before 
year-end .... Rumors sug­
gest a possible joint venture 
between I BM Japan and Mat­
sushita Electric to make a 
low-cost personal com­
puter.... B. Dalton Book­
seller and Waldenbooks, the 
two largest national chains of 
bookstores, are reportedly 
planning to carry software. 
They are expected to sell 
mostly games initially and to 
bring in more serious pack­
ages later.. . . Word has it 
that Sord of Japan is readying 
an BOBB- or BOB6-based por­
table computer with a flat­
panel display .... It's report­
ed that the manager of Com­
modore in the United King­
dom, upon learning the low 
price (equivalent to about 
$194) of the new Sinclair ZX 
Spectrum computer (see the 
September 19B2 BYTELINES) 
threatened to bring the price 
of the VIC-20 down to $1BO. 
... Microsoft is rumored to 
be working on a version of 
Xenix (a Unix look-alike) for 
the Radio Shack Model 16 
computer.... Texas Instru­
ments (T\) is expected to in-

trod uce shortly an B-bit por­
table computer with a 1-line 
by 40-character display; the 
anticipated list price is $250 
and a compatible 4-color 
printer will also be available. 
. . . Ford Motor Company is 
said to be working on a 
"cockpit" computer, with 
video display, to conrol func­
tions in Ford vehicles. It will 
have a navigation system tied 
to a communications satellite 
and will display a map with 
the vehicle's location pin­
pointed on it. ... Motorola 
is reportedly ready to start 
shipping versions of its 6BOOO 
microprocessor that will op­
erate with a 15-megahertz 
clock. 

Random News Bits: 
Morrow Designs. Richmond. 
California, will soon in­
troduce its Micro Decision 
system, a $1195 CP/M-based 
system that will include 
$2000 worth of software 
(such as Micropro's Word­
star. Calcstar, Mailmerge, 
and Spellstar; Digital 
Research's CP/M; and Micro­
soft's MBasic).... Lobo 
Drives, Goleta, California, 
has a new. low-priced CP/M­
based system; it I is ts for $BOO 
and includes 64K bytes of 
memory, a calendar/clock. a 
keyboard. and three 1/0 (in­
put/output) ports with an 
interface connector. A $150 
video display and various 
disk drives are optional. 

. Acorn Computers. 
United Kingdom. has an­
nounced that it will offer a 
16032 option to its 6502­
based BBC Micro (the 16032 
is National Semiconductor's 
new 32-bit microprocessor). 
The firm also stated that next 

year it expects to introduce a 
16032-based system. with a 
hard disk. priced at $3500. 
... Whitesm iths Ltd.. a soft­
ware house in lselin, New 
Jersey, plans to release 16032 
versions of its Idris operating 
system. its C compiler, and its 
Pascal language.... While 
the micro-mouse contests for 
maze-solving mobile robots 
seem to be passe here in the 
U.S. they flourish in Europe. 
Trials were held at several 
European shows and the 
finals were held in Israel. 
.. Fujitsu expects to begin 

shipping 256K by 1-bit 
dynamic memory devices in 
large quantities before year­
end and 512K by 1-bit units 
next year.... Both TI and 
Atari reportedly expect to 
ship 1.5 million units this 
year.... Syquest Technol­
ogy, Fremont. California, has 
introduced the first hard disk 
smaller than 5V. inches. The 
disk itself is 3. 9 inches in 
diameter and can be re­
moved from the drive. One 
disk stores 6.38 megabytes. 
and two complete drives can 
be mounted in the space of a 
standard 5 V. -inch floppy-disk 
drive.... Independent com­
puter professionals (con­
sultants, freelance program­
mers. etc.) might be inter­
ested in checking out Com­
puter Consultant magazine. 
Battery Lane Pub I ications, 
Box 30214, Bethesda, MD 
20B14, Compuserve ID 
70001,655)... . . Computer­
land is expected to start fran­
chising stores in Japan start­
ing next year. The company 
now has 274 stores in 15 
countries and is opening 
stores at a rate of 12 per 
month .. .. Digital Equip­
ment Corporation (DEC) has 

introduced the PDP-11/23 
system. which can support 
up to B users. Prices begin at 
$9200 for a 256K-byte system 
with a 10.8-megabyte Win­
chester hard-Oisk drive that 
runs standard DEC software. 
Multiuser system prices are 
certainly dropping. 

Dual-Processor Sys­
tems: The Compupro divi­
sion of Godbout Electronics 
was the first to introduce a 
dual-processor microcom­
puter system (with both B­
and 16-bit microprocessors) 
almost two years ago. Now 
dual processors are all the 
rage. Just look at the firms in­
volved: Radio Shack. DEC. 
Vector Graphic, Zenith, and 
Cromemco; doubtless there 
will be more to come. The 
primary reason for using dual 
processors is that the B-bit 
unit is expected to sustain the 
customer until applications 
software appears for the 
16-bit units. 

Bell's New Baby: The 
government has cleared 
away all the red tape for the 
Bell System's reorganization. 
The result is that a new com­
pany has been formed to 
allow AT & T (American 
Telephone and Telegraph 
Company) to enter the com­
puter business. The company 
will be called American Bell. 
This company will capitalize 
on much of the computer re­
search and development that 
has been done at Bell Labora­
tories over the years; 
should be interesting to see 
what will become of the lat­
ter now. 

The 19 Bel I Laboratories 

it 
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BYTELINES-----------------------------------------------------­
sites, spread over 9 states, 
have a total yearly operating 
budget of $2 billion and 
employ approximately 
22,600 workers. Of these 
employees, 8000 hold ad­
vanced degrees. A staff of 72 
patent attorneys handles the 
more than 500 patents Bell 
Laboratories produces each 
year . American Bell will start 
with an initial capitalization 
of $687 million, 1000 em­
ployees, and 50 sales offices. 
Its f irst offering with be the 
AIS/Net1 packet data-com­
munication service (pre­
viously described in the May 
1982 BYTELINES under the 
designation "Advanced 
Communication Service" ). 
This service will compete 
against existing services pro­
vided by Telenet and Tym­
net, neither of which has 
been doing well financially. 

I BM Happenings: No 
one's perfect- not even I BM, 
apparently. Softa/k magazine, 
in a recent issue, I isted over 
30 software and hardware 
bugs in the original design of 
the I BM Personal Computer 
system. IBM has fixed most of 
these bugs in I a ter versions of 
the software and hardware. 
One of the biggest problems 
has been the Easywriter 
word-processor program 
(which many users have 
dubbed "Not so Easy­
writer"). IBM has indicated 
that it will furnish Easywriter 
owners with copies of a new, 
improved version of the pro­
gram. That's a tall order; esti­
mates are that well over 
100,000 copies of the pro­
gram have been sold to date. 

I'm still looking for some­
one who uses the cassette in­
terface for the I BM Personal 
Computer. I'm not sure why 
that feature was included in 
the system. Did IBM seriously 
think its system would com­
pete with the VIC-20 and 
ZX81? Those users interested 
in running Unix on their IBM 
Personal Computer systems 
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should check out Coherent 
from Mark Williams Co., 
Chicago, Illinois, and Qunix 
from Quantum Software 
Systems, San Jose, California . 
I BM has introduced a com­
puter using a 68000 micro­
processor. It's from the firm's 
Danbury, Connecticut, sub­
sidiary and is intended as a 
multitasking system for use in 
a laboratory; its price is 
$5700. But if you want to add 
a 68000 processor to your 
I BM Personal Computer, 
Tecmar Inc., Cleveland , 
Ohio, is rumored to be work­
ing on a 68000 processor 
card. 

I BM has disclosed that it 
has started a pilot production 
facility for manufacturing 
Josephson-junction devices. 
It is expected that these 
devices will be used in IBM's 
next generation of ultrafast 
computers due out in about 
five years. Bell Laboratories 
has disclosed that it is 
developing systems using 
these devices. 

Apple News: Apple 
Computer Inc. has dropped 
the price on its Apple 11 
system from $2604 to under 
$2000 (this configuration in­
cludes 48K bytes of memory, 
one disk drive and controller, 
a video display, a peripheral 
stand, and word-processing 
software). The price reduc­
tion may be meant to help 
dealers clear out stock prior to 
introduction of an LSI (large­
scale integration) enhanced 
version of the Apple 11 early 
next year. Apple has been 
showing the new computer 
(rumored to be called the 

Apple 11-E) to selected original 
equipment manufacturers 
and is taking large-quantity 
orders. The firm is also placing 
the unit with software 
developers. The 11-E is ex­
pected to have more than 64K 
bytes of memory, a full key­
board with upper- and lower­
case keys, 80-column display, 
and to use substantially 

fewer integrated circuits, per­
haps as few as 11. 

Apple and Xerox have 
severed their ties-Xerox's 47 
stores will no longer carry 
Apple products. The break 
between Apple and Xerox re­
peated the same pattern of 
events that occurred be­
tween Apple and Computer­
land (see the August 1982 
BYTE LINES, page 446). Apple 
insisted on site-selection 
privileges for all future Xerox 
stores that carry the Apple. 
Now Xerox will be selling 
only its own 820 system and 
the Osborne computer. 

I had reported earlier that 
Apple was suing Franklin 
Computer Corp. for copy­
right infringement, citing the 
Apple-like Franklin computer 
(September1982 BYTELINES, 
page 490). Franklin Com­
puter Corp. is now counter­
suing, claiming antitrust 
violations and asking for over 
$150 million in damages. If 
the firm wins, it may profit 
more through legal action 
than it will from selling com­
puters. 

Apple has been successful 
in stopping the importation 
of Apple 11 look-alikes made 
in the Far East, but imitations 
have appeared in Europe, 
Canada, and the U. S. It is 
likely that Apple may have to 
go to trial in an attempt to 
stop these systems from ap­
pearing in the U. S. One such 
imitation, the Basis 108, 
made in Europe and compati­
ble with Apple 11 software 
and peripherals, will soon be 
available in the U. S. from 
Basic Inc, Scotts Valley, 
California. 

Radlo Shack News: 
Tandy, pressured by com­
petition (particularly that of 
the new 16-bit desktop com­
puters), is also dropping its 
prices. The price for th'e 
TRS-80 Model 111 with one 
floppy-disk drive was 
d rapped from $1995 to 
$1849; the cost for the same 

unit with two drives went 
from $2495 to $2295 . This 
matches similar cuts made by 
Apple, Zenith, and IBM. 

It is reported that software­
development problems have 
delayed the introduction of 
Radio Shack 's ARCNET local 
networking system. Although 
it was announced early this 
year, ARCNET may not be 
available until year-end, at 
the earliest. Radio Shack also 
appears to have run into soft­
ware problems with its new 
dual-processor (Z80 and 
68000) system. As yet the 
only software avai I able is 
single-user Z80-based soft­
ware. Rumor has it that 
Microsoft is preparing a 
three-user version of its Xenix 
operating system. 

Bus Standard Nears 
Adoption: The IEE E-696 
(S-100) bus standard was ap­
proved by the working com­
mittee in May and by the IEEE 
Microprocessor Standards 
Committee in June. It will 
nowbesubmittedtothe IEEE 
Computer Standards Board 
for its approval. It must then 
be approved by the IEEE 
Standards Board to become 
an official standard. If all goes 
well, the proposed standard 
should become official by 
early next year. 

The S-100 bus is currently 
the most widely used micro­
computer bus system. There 
are about 100 manufacturers 
of S-100 systems and plug-in 
boards. The S-100 bus ac­
commodates the newer 
16-bit processors by directly 
addressing up to 16 mega­
bytes of memory, 64K 1/0 
ports, 10 vectored interrupts, 
16 bus masters, and 23 plug­
in slots. It has a data transfer 
rate of up to 10 megahertz 
and is processor indepen­
dent. Most new develop­
ments in the microcomputer 
field (e.g., 16-bit micro­
processors, dual processors, 
OMS (direct memory access), 
CP/M, MS-DOS, cache mem­



ory, hard disks, multi-proces­
sors, etc.) first appeared on 
S-100 systems. 

Ergonomlcs: Some time 
ago NIOSH (the National In­
stitute for Occupational Safe­
ty and Health) released a 
study reporting that video­
display users are subject to 
more job-related stress than 
any other employee group in 
the country. Also, European 
trade unions in Germany and 
Sweden have established 
ergonomic standards for 
video·<Jisplay terminals to 
make them less tiring to use. 
Manufacturers are respond­
ing to this pressure by in­
troducing products that ap­
proach or meet these ergo­
nomic standards. 

For example, the German 
standard requires that the 
home row of keys on a key­
board be no more than 1 
inch above the work surface 
and that the keyboard be 
fully detachable, have a non­
glare finish, and have colors 
that do not contrast. The dis­
play itself must have a non­
glare screen . Very few cur­
rent American-built terminals 
meet these standards; how­
ever, you can expect the 
U. S. manufacturers to re­
spond quickly to these 
changes. 

M lcro-floppy Stan­
dards: Three different 
"micro-floppy" disks are 
already in use, all from Japan. 
Canon has a 3.8-inch disk, 
Sony has a 3 1/, -inch disk, and 
Matsushita, Hitachi, and 
Maxell have jointly intro­
duced a 3-inch disk . There 
may soon be more-Ameri­
can disk makers want to get 
into the micro-floppy market, 
too. The question is, which 
standard should they use? In 
the past, de facto standards 
were the norm-one com­
pany 's product would set the 
market trend (e .g., the IBM 
8-inch and the Shugart 

5V. -inch). Sony seems to 
have an early lead, but it may 
not be enough. Canon does 
not appear to be in the run­
ning to set a standard. The 
result is that Shugart, Dysan, 
Tabor, and Verbatim (all of 
which have products for this 
market ready) have joined 
together in the hope of set­
ting an ANSI standard for 
micro-floppies. I BM, which is 
also developing a micro­
floppy, may even join in the 
effort. 

Flat-Panel Dlsplays: 
The flat-panel display is final ­
ly here. Grid Computer 
showed its new portable 
computer at the National 
Computer Conference in 
June, and Teleram Commun­
ications, White Plains, New 
York, showed its portable 
computer at Comdex later in 
the month. Both units are 
lightweight, about the size of 
a large notebook, and fit easi­
ly inside a briefcase with 
room to spare. The Teleram 
has a 4-line by 80-character 
liquid-crystal display, while 
the Grid unit has an electro­
luminescent display made by 
Sharp, with 320- by 240-pixel 
resolution. Both contain 
bubble-memory storage sys­
tems and built-in modems. 
The Grid unit uses an Intel 
8086/8087 combination for 
processing while the Teleram 
uses the Zilog Z80. The 
Teleram uses CP/M, while 
the Grid has a proprietary op­
erating system. The 
Teleram's base price is under 
$2800 while the Grid is 
$8200 

Siemens, Munich , West 
Germany, claims to have 
developed a 2'14-inch-thick, 
28-line by BO-character 
plasma display Tl and IBM 
have also shown large flat­
panel displays but are not ex­
pected to introduce com­
puters using these displays in 
the near future . Epson, 
Sanyo, and Sord have al I 
shown liquid-crystal displays, 

and Toshiba has shown a ZBO 
computer with a 6-line by 
40-character display. Also, 
Sony has demonstrated a gas­
plasma display with 1024- by 
524-pixel resolution; the firm 
is expected to use it in a 
product to be introduced 
next year. Apple Computer 
Inc. is also known to be 
working on a flat-panel 
display. There is little doubt 
that next year will see the in­
troduction of a large number 
of truly portable personal 
computers with large flat­
panel displays. 

Computer Discussion 
Groups: Several times a 
week, many users of the 
Compuserve timesharing sys­
tem have a computer confer, 
ence. Participants can read 
what the other users have to 
say and can enter their own 
remarks. If they' wish, they 
can save any part of the con­
versation on ·their own sys­
tems, then later edit it, print it 
out, or send copies via tele­
phone and modem to some­
one else. This is all part of the 
electronic mail system that 
exists on Compuserve. The 
Source also plans to intro­
duce this feature. 

Actually, such systems 
have existed on a much 
smaller scale on many 
bulletin-board systems. On 
some systems participants 
can adopt pen names and say 
things they might be afraid to 
express otherwise. Newcom­
ers joining a discussion can 
bring themselves up to date 
quickly by reading the record 
of previous entries. Members 
can vote and even branch in­
to subconferences to which 
only certain participants are 
allowed access. Business 
users are also latching on to 
the idea of computer con ­
ferences . Many companies, 
such as I BM, have their own 
in-house systems for this use, 
and there are companies sell­
ing software specifically for 
this purpose. 

Speech Input Im­
proves: In Japan Nippon 
Electric Company (NEC) has 
introduced a voice-input pro­
cessor, with a 120-word vo­
cabulary, for its personal 
computer . It sells for the 
equivalent of $500 and is ex­
pected to be introduced here 
later this year. 

Manufacturers anticipate 
that speech-recognition ca­
pability will be the primary 
feature of the next generation 
of workstations. Currently 

the major shortcoming of 
these systems is their high 
price. Developers are work­
ing to reduce the number of 
components in a speech-rec­
ognition preprocessor circuit 
down to one VLSIC (very­
large-scale integrated circuit) 
that contains both the analog 
and digital circuitry . At the 
present time circuits are be­
ing manufactured that use 
only two or three ICs in the 
preprocessor. These circuits 
are used in conjunction with 
16- and 32-bit processors to 
make speech-recognition sys­
tems that offer fairly respect­
able performance. 

The industry is st i ll search­
ing ·for an accurate contin­
uous-speech-recognition al­
gorithm. At present, contin ­
uous-speech recognition re­
quires very large 32- and 
64-bit high-speed machines. 
Current commercial systems 
can recognize a limited 
number of isolated words 
and are being used in com­
mercial applications where 
commands are given or in­
ventory is taken. The office 
environment, however, will 
require the recognition of 
continuous speech, large 
vocabularies, high accuracy, 
and speaker independence 
(the device's ability to 
recognize speech regardless 
of who has spoken) 

Over the next two years it 
is expected that some con­
tinuous-speech systems will 
be introduced with vocabu­
laries of up to 500 words. 
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With in five years these 
systems' vocabularies should 
in crease to 1500 words·. 
Speaker independence is ex­
pected to be more than five 
years off. 

Erasable Optlcal Discs: 
Two different techniques are 
being researched for erasable 
optical -videodisc memory: 
magneto-optics and phase re­
versal. The magneto-optic 
system uses a laser beam and 
a magnetic field . The beam 
heats a spot on the disc while 
a local magnetic field is ap­
plied, causing a flux reversal. 
Xerox and several Japanese 
companies are currently re­
searching this technique. The 
phase-reversal system uses a 
bit-cell material having two 
stable states (amorphous and 
crystal I ine) separated by a 
potential-energy barrier . 
Thermal energy is used to 
reverse the cell's state, caus­
ing a reflectivity change. The 
laser beam is used to provide 
the thermal energy. Energy 
Conversion Devices of Troy, 
Michigan, and RCA are re­
search ing this technique. 

Both of these erasable 
techniques are still far from 
being marketable; however, 
write-once (nonerasable) op­
tical videodiscs are expected 
on the market late next year. 
This is similar to the early 
days of ROMs (read-only 
memories). Toshiba America 

*Store Source Modules 
*Modules to 100 Text Lines 
*To 16,000 Modules Library 
*To 8 Megabytes/Library 
*Spooler 
*Fast 8080 Code 

Manual Program $195.00 
Foreign Orders add $5.00 shipping 

Corp., Tustin, California, pre­
dicts that it will have its write­
once system out next year. 
I BM, Shugart Associates, 
Storage Technology, Philips, 
and Thomson-CSF are also 
known to be working on 
such systems . Storage den­
sities of 10,000 megabytes 
are expected on these write­
once videodiscs . 

GAO Targets Com­
puter Abuse: The U S. 
government's General Ac­
counting Office (GAO) has 
issued a report stating that 
government employees are 
misusing the government's 
computer network, often for 
illegal purposes . The GAO 
said that the multimillion­
dollar network is inadequate­
ly protected and that some 
people who have access to 
the computers and to confi­
dential information are using 
the systems for fraud and 
theft . 

The report cited at least 30 
Agriculture Department em­
ployees who obtained secret 
data from the system and 
either sold the inside infor­
mation or used it while serv­
ing as investment consul­
tants. The report also cited 
cases of a government clerk 
who stole more than 
$800,000 from the Depart­
ment of Transportation, IRS 
officials who caused unde­
served tax refunds to be 

mailed to them, and other 
government employees who 
redirected Social Security 
disability payments. 

Home Computer Mar­
ket Gets Competitive: 
Prices of home computers 
(those with base prices of 
under $500) are dropping fast 
as competition mounts . 
Many units are selling for 
well under $300 and typical 
prices under $200 are Iikely 
early next year . Sinclair, the 
trend setter, is selling its ZX81 
by mail-order for just under 
$100. The color systems are 
still well over $200. How­
ever, the Commodore 
VIC-20, which lists at $299, 
often sells for under $250 

Radio Shack has reduced 
the cost of its basic Color 
Computer from $399 to 
$299, and Tl has established 
new dealer pri ces that permit 
its unit to be sold for under 
$300. Tl , Commodore, and 
Atar i are competing for large 
orders from retailers such as 
J. C. Penney, Sears Roebuck 
and Company, Montgomery 
Ward, K-Mart , Toys-R-Us, 
and other such mass-mer­
chandisi ng organizat ions. 

As yet, the Japanese have 
not moved into this market; 
however, Panasonic has in ­
troduced a $300 machine 
(the J R-200) that it will begin 
shipping early next year. NEC 
has been marketing its 
PC-6000 in Japan for six 

months and is expected to 
introduce the system, which 
resembles the Panasonic 
unit, early next year; it is ex­
pected to be priced at less 
than $450. Sinclair is ex­
pected to introduce its Spec­
trum color computer here 
around year-€nd with a price 
under $200. When these sys­
tems make their appearances 
next year, Commodore, Tl, 
and Atari will most likely step 
up competition by dropping 
their prices further and offer­
ing models with more mem­
ory at the current prices. 
They are also expected to in­
troduce units between the 
basic models and their more 
powerful systems in capabili­
ty . For example, Atari will in­
troduce the Atari 600-basi­
cally an Atari 400 with stan­
dard keyboard. 

Ouote of the Month: 
The "personal computer in­
dustry will soon outsell the 
auto industry." 
George Gilder 
Wall Street journal 
22 April 1982 

MAIL: I receive a large 
numbe- of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self­
addressed, stamped envelope. 

Sol Llbes 
POB 1192 
Mountainside, NJ 07092 • 
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October 1982 

October 

Systematic Software Engi­
neering Workshops, various 
sites throughout the U.S. 
This series of workshops is 
designed for executives seek­
ing to purchase or understand 
small-business computers. 
The courses offered are 
"BASIC for Executives," "De­
veloping a Business Data­
base," and "Selection and 
Procurement of Small-Busi­
ness Computers." Fees range 
from $200 to $450. For full 
details, contact Eduteach 
Inc., Suite 907, 162 North 
State St., Chicago, II 60601, 
(312) 641-1370. 

October-December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are "Interfer­
ence Control: An Introduction 
to Electromagnetic Interfer­
ence/Radio Frequency Inter­
ference I Electromagnetic 
Compatibility," "Tempest­
Design, Control, and 
Testing," and "MIL-STD 
462/462B and System-Level 
EMI Testing and Procedures." 
Course fees range from $675 
to $94.5. For complete details, 
contact Don White Consul­
tants Inc., State Route 625, 
Gainesville, VA 22065, (703) 
347-0030. 

October-December 

Courses from Fairchild Cam­
era and Instrument Corpora­
tion Microprocessor Division, 
Santa Clara, CA Among the 
courses being offered are 
"F9445 Family Introduction," 
"FS-1," "Pascal for Micropro­
cessors," and "F680X Micro­
processor Family ." For more 
information, contact Fairchild 
Camera and Instrument Corp., 
Education Center, 3420 Cen­
tral Expressway, Santa Clara, 
CA 95051, (408) 773-2161. 

October-December 

IEEE Computer Society Con­
ferences and Meetings, vari­
ous sites throughout the 
U.S., Europe, and Asia. 
Among the events scheduled 
are 'The Symposium on 
Medical Image and Pattern 
Analysis," 'The Annual 
Workshop on Computing to 
Aid the Handicapped," and 
'The 1982 Real-Time Systems 
Symposium." For a complete 
listing of conferences and 
meetings, contact the Execu­
tive Secretary, 
puter Society, 
Silver Spring, 
(301) 589-3386. 

IEEE 
POB 

MD 

Com­
639, 

20901, 

October-December 

Information Management 
and Technology Seminars, 
various sites throughout the 
U.S. Among the wide variety 
of seminars offered by Data­
mation Institute are "Distri­
buted Systems: Concepts and 
Management Overview," 
"Management of Software 
Engineering: Lowering Costs, 
f.oosting Productivity," and 
"Data-Processing Concepts 
for Management and Users ." 
Registration fees range from 
$595 to $795, depending 
upon duration and the topic 
covered. For details, contact 
Ms. Joan Merrick, Datama­
tion Institute Seminar Coor­
dination Office, Suite 415, 
850 Boylston St., Chestnut 
Hill, MA 02167, (617) 738­
5020. For information on in­
house presentations, contact 
Art Gutmann, Datamation 
Institute for Information 
Management and T echnol­
ogy, Seminar Coordination 
Office, Suite 803, 331 
Madison Ave., New York, 
NY 10017, (212) 697-2361. 

October-December 

Intensive Seminars for Pro­
fessional Development, Wor­
cester Polytechnic Institute 
campus and various sites in 
the New York City and Bos­
ton metropolitan areas. Some 

of the topics to be presented 
are "Project Management," 
"Leadership Skills and Man­
agement Tools for High­
Technology Professionals," 
and "Microprocessors: Hard­
ware, Software, and Applica­
tions." Fees range from $495 
to $990. Complete details are 
available from Ms. Ginny 
Bazarian, Office of Continu­
ing Education, Higgins 
House, Worcester Polytech­
nic Institute, Worcester, MA 
01609, (617) 793-5517. For in­
formation on in-house semi­
nars, call Robert J. Hall 
(617) 793-5574. 

at 

October-December 

Seminars of Interest to 
Women Professionals, vari­
ous sites around Boston, MA. 
This series of one- and two­
day seminars is presented by 
Boston University Metro­
politan College. Among the 
topics on the agenda are 
"Managing Word Processing 
to Increase Productivity and 
Profitability," "A Manager's 
Introduction to Computers 
and BASIC," and "Data Pro­
cessing Fundamentals for Ac­
counting and Financial Man­
agers." The seminar fees are 
$325 and $495, depending on 
duration. For registration in­
formation, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 

October 10-14 

Association of Records 
Managers and Adminis­
trators (ARMA) Annual 
Conference and Exposition, 
Atlanta, GA. This is ARMA's 
twenty-seventh annual meet­
ing. Word processing, data 
communication, and other 
aspects of information stor­
age and retrieval will be ex­
amined. Additional informa­
tion can be obtained from 
National Trade Productions 
Inc., 9418 Annapolis Rd., 

Lanham, MD 20706, (301) 
459-8383. 

October 10-14 

Issue '82 Conference, Monte­
leone Hotel, New Orleans, 
LA. This is the sixth annual 
conference of Issue, an in­
dependent nonprofit organ­
ization of SPSS Inc. software 
users and coordinators. 
Papers will address such 
topics as data analysis, re­
search training, computer 
graphics, and training ma­
terials and documentation. 
Contact the Executive Coor­
dinator of Issue Inc ., POB 
11385, Chicago, IL 60611, 
(312) 329-2400. 

October 10-15 

Data Processing Training 
Managers' Workshop, Oak 
Brook Marriott Hotel, Oak 
Brook, IL. This workshop is 
designed for people with less 
than 18 months' experience in 
coordinating data-processing 
trammg programs. Partici­
pants learn how to establish 
in-house education programs 
that will meet managements' 
objectives and ensure a high 
return on their organizations' 
investment in training. The fee 
is $850. Full details are avail­
able from Linda Hubacek, 
Deltak Inc., 1220 Kensington 
Rd., Oak Brook, IL 60521, 
(312) 920-0700. 

October 11-12 

Personal Computer Peripher­
als Market Analysis, the 
Anatole, Dallas, TX. The fee 
for this seminar is $495. Fur­
ther details are available from 
Future Computing Inc., 900 
Canyon Creek Square, Rich­
ardson, TX 75080, (214) 
783-9375. 

October 11-14 

Info 82, Coliseum, New York, 
NY. More than 70 software 
companies and 45 hardware 
manufacturers are expected to 
display information-manage­
ment-related equipment and 
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software. Highlighting this 
event will be a Software 
Center featuring demonstra­
tions and a consultation desk 
for visitors. Complete show 
details are available from 
Clapp & Poliak Inc ., 708 
Third Ave., New York, NY 
10017, (800) 223-1956; in New 
York, (212) 661-8410. 

October 12-13 

The Future: Home, New 
York, NY. For details, contact 
The Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

October 12-15 

Distributed Processing, Mini­
and Microcomputer Imple­
mentations, New York, NY. 
This course will cover distri­
buted processing concepts and 
techniques suitable for micro­
processor applications. Other 
topics include design require­
ments of distributed systems, 

how to partition system tasks 
and hardware, and how to 
implement data links and pro­
tocols. The fee is $845. Con­
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd ., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 

October 13-15 

Advanced Electronic Data 
Processing Auditing Con ­
cepts, Los Angeles, CA. This 
course is designed for experi­
enced computer auditors. 
Topics to be studied include 
advanced computer systems 
control concepts and 
methods of evaluating con­
trols and techniques for 
testing integrity and applica ­
tion controls for on-line sys­
tems, database-management 
systems, and distributed­
processing networks. This 
course is presented by 

Coopers & Lybrand. Infor­
mation is available from 
Marge Umlor, EDP Auditors 
Foundation , 373 South 
Schmale Rd ., Carol Stream, 
IL 60187, (312) 682-1200. 

October 14-15 

Man Machine Interface, Co­
lumbia Inn, Columbia, MD. 
For information, contact the 
Continuing Education In­
st itute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 

October 15-17 

The Second Annual Sympo­
sium on Small Computers in 
the Arts, Philadelphia, PA. 
Papers, tutorials, workshops, 
a gallery display of com­
puter-generated prints and 
plots, films and video tapes, 
and computer-generated 
music performances are parts 
of this event. Topics of in ­

terest include computer 
graphics and animation, 
computer-automated sculp­
ture, choreography, and 
designs. The Annual Phila­
delphia Computer Music 
Concert is the featured attrac­
tion of this symposium. Ad­
dress inquiries to the Sympo­
sium on Small Computers in 
the Arts, POB 1954, Philadel­
phia, PA 19105. 

October 15-19 

Vidcom '82: International 
Telematics and Data Banks 
Market, Palais des Festivals, 
Cannes, France. The eighth 
annual Vidcom is expected to 
attract more than 7000 video­
communications and tele­
matics professionals. Ex­
hibitors from more than 60 
countries will show products 
designed for the publication, 
transmission, reception, and 
creation of telematics ser­
vices, including terminals, 
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composition equipment, and 
communications software. 
Conference sessions will ex­
plore techniques, production, 
and distribution costs for 
videotext data banks; public 
and professional applica­
tions; and videotext as a new 
advertising medium. Further 
details are available from 
Vidcom Information, 179 
Avenue Victor Hugo, 75116 
Paris, France; Tel: 505.14.03; 
Telex: 630.547 MIDORG . 

October 17-21 

The Thirty-first Annual Data 
Processing Management As­
sociation (DPMA) Interna­
tional Conference and Expo­
sition, Chicago Marriott 
Hotel, Chicago, IL. This will 
be the largest show in 
DPMA's history. More than 
85 companies will exhibit of­
fice automation technologies 
and data- and word-process­
ing equipment. A full confer­
ence program is planned. 
Contact National Trade Pro­
ductions Inc . , 9418 An­
napolis Rd ., Lanham, MD 
20706, (301) 459-8383. 

October 18·20 

Program/Project Manage­
ment: Manufacturing Indus­
tries, Sheraton Poste Inn, 
Cherry Hill, NJ. This seminar 
will be led by Russell D. 
Archibald, author of Manag­
ing High-Technology Pro­
grams and Projects. Contact 
the Continuing Education In­
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
call (213) 824-9545. 

October 18-22 

Auditing in the Contem­
porary Computer Environ­
ment, Tulsa, OK. This course 
is designed for internal 
auditors and financial and 
data-processing profes­
sionals. A comprehensive 
auditing approach for 
computer-based systems will 
be presented. Topics on the 

agenda include how to eval­
uate controls, how to prepare 
an audit report, and how to 
design a program of tests us­
ing questionnaires, check­
lists; software tools, and 
flowcharts. Contact Marge 
Umlor, EDP Auditors Foun­
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187. 

October 18-22 

Maintainability and Avail­
ability Engineering of Equip­
ment and Systems, Universi­
ty of California, Los Angeles. 
This short course is for 
upper-level and product 
managers, designers, sales­
people, field-service person­
nel, and for those involved in 
the management, conception, 
design, operation, and main­
tenance of equipment. Topics 
to be covered include distri­
bution of times-to-repair 
components and times-to-re­
store equipment, the equip­
ment mean-time-to-restore, 
and optimum preventive 
maintenance schedules for 
minimum total corrective and 
preventive maintenance cost. 
The fee is $825, which in­
cludes notes. A complete 
course outline is available 
from Continuing Education 
in Engineering and Mathe­
matics, UCLA Extension, 
POB 24901. Los Angeles, CA 
90024, (213) 825-4100. 

October 19-20 

The Future: Home, Palo 
Alto, CA. For information, 
contact The Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 

October 19-21 

Local Area Networks, Pine­
hurst, NC. This workshop is 
sponsored by the IEEE Com­
munications Society, Com­
munications T errninals and 
Communications Disciplines 
Committees. Topics to be 
covered include user needs, 
local-area networking archi­
tecture, protocols, system or 

network control, security, in­
stallation problems, and fault 
detection and monitoring. If 
you are interested in par­
ticipating, you must submit a 
statement that expresses your 
interest, describes your back­
ground and areas of exper­
tise, and indicates which 
workshops you are interested 
in. Attendance will be limited 
to 100 persons, and each at­
tendee is expected to be an 
active member of the group. 
Complete details can be ob­
tained from Claude A. R. 
Kagan, Western Electric Co. 
Inc., POB 900, Princeton, NJ 
08540. 

October 21-24 

EdCOM '82-The National 
Computer Conference and 
Expo for Educators, Los 
Angeles Convention Center, 
Los Angeles, CA More than 
200 seminars, workshops, 
demonstrations, and exhibits 

are planned. In-depth tuto­
rials and hands-on sessions 
will be held. Topics of inter­
est include computer-aided 
instruction, administrative 
uses of microcomputers, 
classroom management, pro­
gramming, research applica­
tions, computer literacy, and 
authoring languages. Infor­
mation is available from 
Jayne Lafountain, EdCOM 
'82, 2629 North Scottsdale 
Rd ., Scottsdale, AZ 85257. 

O ctober 24-26 

Texas Association for Educa­
tional Data Systems 
(TAEDS) Eighteenth Annual 
Convention, Villa Capri 
Hotel, Austin, TX. The con­
ference theme is "Computer 
Literacy for Education, In­
dustry, and the Community." 
Contact Dr. Terry Bishop, 
Austin ISO, 6100 Guadalupe 
St., Austin, TX 78752. 

OCTOBER SPECIALS 

Novation Auto-Cat modem 179.00 
S-100's own 8" dual drive box w/all internal 

cabling A & T 349.00 
Verbatim 51/," diskettes DSDD 550-01 per 10 38.00 
Seattle Computer 64K Static RAM for the IBM 
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Godbout 6 slot motherboard A & T 105.00 
Calif. Comp. Systems Z-80 A & T 259.00 
North Star ADVANTAGE A & T 2629.00 
Tarbell DD disk controller A & T 396.00 
Morrow Designs 65K static RAM A & T 399.00 
TEI 12 slot rack mount mainframe A & T 599.00 
Custom made flat ribbon cables Call 

We are an authorized COMPU-PRO Systems Center 
Call for our special system pr icing 
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Event Queue--------------------------------------------------------------­
October 24-29 

Data Processing Training 
Managers' Workshop, Hyatt 
Regency Hotel, Tampa, FL. 
For details, see October 
10-15. 

October 25-26 

The First Annual Pacific 
Northwest Computer Graph­
ics Conference, Eugene Con­
ference Center, Hilton Hotel 
Complex, Eugene, OR. This 
conference, sponsored by the 
University of Oregon, will 
provide a multidisciplinary 
view of computer graphics. 
Presentations addressing re­
search and development ap­
plications, exhibits of pre­
pared works, and vendor dis­
plays are planned. Among 
the disciplines and profes­
sions to be represented are 
landscape architecture, 
medicine, business, graphics 
design, and education . 
Details are available from the 
First Annual Pacific North­
west Computer Graphics 
Conference , Office of 
University Relations, 111 
Susan Campbell Hall, Uni­
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555. 

October 25-27 

Advanced Electronic Data 
Processing Auditing Con­
cepts, Tulsa, OK. See Oc­
tober 13-15 for details. 

October 25-27 

The 1982 ACM (Association 
for Computing Machinery) 
Annual Conference, ACM 
'82, Dallas Hilton Hotel, 
Dallas, TX . Among the topics 
to be addressed are program­
ming languages, artificial in­
telligence, office automation, 
networks, · graphics, com­
puters and the handicapped, 
and operating, database, and 
distributed systems. General 
conference information is 
available from William 
Burns, ACM '82 Chairman, 
E-Systems Inc., POB 226118, 
Dallas, TX 75266, (214) 
272-0515, ext. 3916. 
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October 26-28 

The First IEEE Computer 
Society International Sympo­
sium on Medical Imaging and 
Image Interpretation, ISMll 
'82, International Congress 
Center, Berlin, West Ger­
many. This symposium is 
sponsored by the IEEE (In­
stitute of Electrical and Elec­
tronics Engineers) Computer 
Society's Technical Commit­
tee on Computational Medi­
cine. It will provide a trans­
disciplinary forum for bio­
medical and computer scien­
t ists, engineers, medical 
physicists, and physicians 
from universities, medical 
centers, industry, and gov­
ernment. Papers and panel 
discussions will examine a 
variety of topics, including 
microscope imaging, medical 
computer graphics, medical 
device regulation, computer­
aided diagnosis, and image­
analysis systems. Equipment 
will be displayed. A thorough 
description of ISMII '82 is 
available from the IEEE Com­
puter Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 

October 26-29 

Computer Graphics, Boston, 
MA. This course is designed 
to provide a comprehensive 
overview of state-of-the-art 
computer-graphics software 
and hardware and to present 
an integrated approach to im­
plementation of graphics ap­
plications. Topics to be ad­
dressed include technology 
fundamentals, software and 
hardware availability and 
selection criteria, and raster 
scan, vector and color tech­
niques. Participants receive a 
take-home graphics software 
package . The course fee is 
$845. Information can be ob­
tained from Ruth Dordick, 
Integrated Computer Sys­
tems, 3304 Pico Blvd ., POB 
5339, Santa Monica; · CA 
90405, (800) 421-8166; in 
California, call (213) 
450-2060. 

October 26-29 

Distributed Processing, Mini­
and Microcomputer Imple­
mentations, San Diego, CA. 
See details under October 
12-15. 

October 26-31 

The Fourth International Of­
fice Trade Fair, Orgatechnik 
'82, Cologne, West Germany. 
More than 1300 companies 
from 25 countries will exhibit 
the complete spectrum of of­
fice and information system 
products . Among the concur­
rent events planned are the 
KTV - Congress for Text 
Processing, Dafta '82- Data 
Protection Conference, and 
Telecom '82 Germany-Con­
gress for Telecommunica­
tions in Business and In­
dustry. For further informa­
tion, contact Messe -und 
Ausstellungs-Ges.m. b. H 
Koln, POB 21 07 60, D-5000 
Cologne 21 , West Germany; 
Telex : 8 873 426 a mua d . 

October 27-29 

Program/Project Manage­
ment: Manufacturing Indus­
tries, Hyatt Regency, Austin, 
TX. For details, see October 
18-20. 

October 28-31 

Mid-Atlantic Computer · 
Show and Office Equipment 
Exposition, Armory /Star­
plex, Washington, DC . This 
show is produced by Com­
puter Expositions Inc., POB 
3315, Annapolis, MD 21403 
(800) 368-2066; in Maryland, 
(301) 263-8044. 

October 28-31 

Applefest, Civic Center, 
Houston, TX. Applefest is a 
conference convention and 
exposition featuring Apple 
computers and Apple-related 
products such as software, 
peripherals, accessories, and 
publications . The admission 
fee. is $5. Contact Northeast 
Expositions, 822 Boylston 

· St., Chestnut Hill, MA 
02167, (617) 739-2000. 

October JO-November 2 

The Sixth Annual Sympo­
sium on Computer Applica­
tions in Medical Care 
(SCAMC), Sheraton Wash­
ington Hotel, Washington, 
DC. Topics to be addressed 
include medical informatics, 
health-care administration, 
information systems in health 
care, and artificial intelli­
gence in medicine. Panel dis­
cussions, workshops, appli­
cations and methods demon­
strations, and commercial ex­
hibits are on the agenda. 
Highlighting this show will be 
the final round of the student 
paper competition. Informa­
tion is available from Bruce I. 
Blum, SCAMC-Office of 
Continuing Medical Educa­
tion , George Washington 
University Medical Center, 
2300 K St. NW, Washington, 
DC 20037, (202) 676-4285. 

November 1982 

November-January 1983 

Courses from Q.E.D. Infor­
mation Sciences Inc. , various 
sites throughout the U.S. 
Among the courses offered 
are "Database Concepts and 
Systems ," "Human Factors in 
Office Automation," and 
"Screen Design. " Complete 
course outlines are available 
from Priscilla Goudreault, 
Education Coordinator, 
Q.E .D . Information Sciences 
Inc., Q.E.D. Plaza, 180 Lin­
den St., POB 181, Wellesley, 
MA 02181, (800) 343-4848; in 
Massachusetts (617) 237­
5656. 

November 1-3 

Online '82, Atlanta Hilton 
Hotel, Atlanta, GA. Micro­
computers and information­
related software will domi­
nate this fourth annual con­
ference and exhibition for 
users of online databases. 
More than 75 exhibition 
booths will display and 



demonstrate databases, on­
1in e systems, te r minals , 
microcomputers, and soft­
ware. Eighty speakers are 
scheduled to address the con­
ference on such topics as op­
tical disk-storage media, elec­
tronic communications, and 
office automation's impact on 
the on-line professional. For 
further information, contact 
Jean-Paul Emard, Online Inc. , 
11 Tannery Lane, Weston, 
CT 06883, (203) 227-8466. 

November 1-3 

Hands-on Pascal Workshop, 
New York, NY. This course 
will provide the opportunity 
to learn Pascal through 
hands-on experience on 
Apple II Pascal systems. 
Topics to be addressed in­
clude coding the language, 
using structured program­
ming techniques, developing 
portable and maintainable 
software, and implementing 
real-time software suitable 
for microcomputer and mini­
computer applications. The 
course fee is $69S . For infor­
mation, contact Ruth Dor­
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB S339, Santa Monica, 
CA 9040S, (800) 421-8166; in 
California, (213) 4S0-2060 . 

November 1-5 

Digital Modal Analysis, Co­
lumbia Inn, Columbia, MD. 
Particulars are available from 
the Continuing Education In­
stitute, Oliver's Carriage 
House, S410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) S96-0111. 

November 5-7 

Electronica, Arlington Park, 
Chicago, IL. This show will 
feature a wide variety of per­
sonal electronics equipment 
including computers, elec­
tronic games, ham radios, 
and projection TV . For more 
information, contact North­
east Expositions Inc ., 824 
Boylston St. , Chestnut Hill , 
MA 02167, (617) 739-2000. 

November 7-9 

The Seventeenth Annual Con­
ference of the New York State 
Association of Educational 
Data Systems (NYSAEDS), 
Americana Hotel, Albany, 
NY. The theme for this con­
ference is "Moving Ahead 
with Instructional Com­
puting ." This conference will 
address the administrative 
uses of microcomputers and 
curricular issues such as com­
puter modifications for the 
disabled. Hardware analyses 
and presentations on Logo 
and Pascal are planned. The 
conference fee is around 
$200, which includes registra­
tion, two nights' lodging, 
banquets, and a luncheon. 
For more information, con­
tact Gary Bruce, Program 
Chairperson, SS School St. , 
Delevan, NY 14042. 

November 7-12 

Advanced Data Processing 
Training Management Work­
shop, Marriott Inn North, 
Dallas, TX. This seminar is 
intended for managers with a 
minimum of one year's expe­
rience, after completing the 
Data Processing Training 
Managers' Workshop (see 
October 10-lS), or the equiv­
alent in on-the-job experi­
ence. The fee is $8SO. Regis­
tration information is avail­
able from Linda Hubacek, 
Deltak Inc ., 1220 Kensington 
Rd ., Oak Brook, IL 60S21, 
(312) 920-0700. 

November 8-10 

COMDEX/Europe, RAJ Ex­
hibition Center, Amsterdam, 
Holland. This show is ex­
pected to attract more than 
SOO exhibitors of systems, pe­
ripherals, software, media, 
supplies, and services. Details 
are available from The Inter­
face Group, 160 Speen St ., 
POB 927, Framingham, MA 
01701, (800) 22S-4620; in 
Massachusetts, (617) 879-4S02. 

November 8-10 

Hands-on Pascal Workshop, 

Boston, MA For details, see 
November 1-3. 

November 8-12 

Personal Microcoqtputer In­
terfacing and Scientific In­
strumentation Automation, 
Virginia Polytechnic Institute 
and State University, Blacks­
burg, VA This is a hands-on 
worksh~p where the partici­
pant designs and tests con­
cepts with · the actual hard­
ware. 'The. fee is $S9S. Con­
tact Dr. Lipda Leffel, C. E.C, 
Virgi~ia Polytechnic Institute 
and Stat~ University, Blacks­
burg', VA . 24061, (703) 
961-4848. 

November 9-11 . 

The' Government-Industry 
Data Exchange Program­
GIDEP, McCormick Inn, 
Chicago, IL. This annual 
workshop is open to anyone 
interested. in the exc;hange of 
technical information relating 
to engineering, failure ex­
perience, reliability and 
rYfaintainability, and metrolo­
gy. For more information, 
contact the Officer-in­
Charge, GIDEP Operations 
Center, Corona, CA 91720. 

November 9-12 

Computer Graphics, New 
York, NY. For details, see 
October 26-29. 

November 9-12 

Distributed Processing, Mini­
and Microcomputer Imple­
mentations, Boston, MA See 
October 12-lS. 

November 10-12 

Accounting and Information 
Systems Expo '82, MGM 
Grand Hotel, Reno, NV. This 
exposition is designed to ex­
pand on recent legal, tech­
nological, and methodologi­
cal advances in accounting 
and computer-related fields. 
Among the 27 seminars 
planned are "Computerized 
Budgeting," "Auditing Com­
puterized Systems, " and 
"Stress Management." 
Seminar fees range from $12S 

for one day to $3SO for three 
days. For complete details, 
contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada, Reno, 
NV 89SS7, (702) 784-4801. 

November 11-14 

The Fourth Annual North­
east Computer Show and Of­
fice Equipment Exposition, 
Hynes Auditorium, Boston, 
MA This show will feature 
microcomputers, business 
systems, peripherals, acces­
sories, and supplies. Admis­
sion is $S. Contact Northeast 
Expositions, 822 Boylston 
St. , Chestnut Hill, MA 
02167, (617) 739-2000. 

November 14-19 

Data Processing Training 
Managers' Workshop, West­
in Bay Shore Inn, Van­
couver, British Columbia, 
Canada. For details, see Oc­
tober 10-lS. 

Nove mber 15 

Knowledge Engineering in the 
1980s, San Francisco, CA 
This executive briefing pro­
vides an overview of the 
power and potential of ar­
tificial intelligence. It is 
designed to introduce execu­
tives and senior technical per­
sonnel to the concepts of 
knowledge engineering and 
knowledge systems. Topics 
to be covered will assist parti­
cipants in assessing the utility 
of knowledge engineering, 
pinpointing areas of impact, 
and outlining costs and 
strategies for initiating know­
ledge-engineering projects . 
The fee is $7SO, which in­
cludes materials, luncheon, 
and a reception. For further 
information, contact Dina 
Barr, Director of Educational 
Services, Teknowledge, lSl 
University Ave. , Palo Alto, 
CA 94301, (41S) 327-6600. 

November 15-17 

Microcomputer Interfacing, 
Design and Programming Us­
ing the Z80/808S/8080, 
Virginia Polytechnic Institute 
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and State University, Blacks­
burg, VA. This is a hands-on 
workshop with the partici­
pant designing and testing 
concepts with the actual 
hardware. The fee is $395. 
Contact Dr. Linda Leffel, 
C.E.C. Virginia Polytechnic 
Institute and State Universi­
ty, Blacksburg, VA 24061. 
(703) 961-4848. 

November 15-19 

The IX Latin American Con­
gress on Banking Automa­
tion, ATLAPA Convention 
Center, Panama City, Repub­

**SUPER™** 
ISA's DATABASE 
The only DBMS with all these features: 

* PROVEN in one year of test marketing 

* * 
* TOUGH. reliable file structure 

ARITHMETIC with 
MENU driven for simplicity and easy use 

stored calculations* FAST set-up and report formating * CLEAR user-oriented documentation* PAINTS totals & subtotals - mail labels * REFORMATS and merges data files* MUL Tl -DISK files: Up to 128K records* SORTS full disks on up to 40 fields* PRODUCTION input of repetitive data* USE existing data files * COUPLES to word processors* POSTS transactions to master file * SEARCH by strings, ranges, comparisons * DATA COMPRESSION: Over twice as 
many labels as the other system 

For TRS-80' Models I, II, Ill, & 16 - 250.00 
CP/MI - 295.00 

Ask your Dealer or Write: 
Institute for Sdenttflc Analy•ls, Inc. 

P. 0. Box 7186, Dept. 8·2 
Wlhnlngton, DE 19803 (215) 358·3735 

•T.M. Tandy Corp. t T.M. Digital Research 

Circle 194 on Inquiry l:a'.rCI. 

MEMOREX 
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SAVE 4QO/O Wrllolo•your/C complele ll1L 

Prlce/105 Y 4 " ~rc,~"1~ ·.~'!tor 
1 Side, double density . . . . . . . . . . . . $24.70 
2 Sides, double density . . . . . 36.40 
1 Side, 80 track, double density . 32.50 
2 Sides. 80 track, double density . ....•... . 44.20 
(All 51/•" have Hub-rings) 

8' 'Specify soft 
or 32 11ctor 

1 Side, single density .. . .............. .. 23.40 
1Side, double density . . . . . . . . . . . . . • . . . . 30.60 
2 Sides, double density . . . . . . . . . . . . • . 35.80 

CHECKS - VISA - MC - C.0.0. 
(313) 777-7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores, Ml 48081 
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lie of Panama. This con­
ference is sponsored by the 
Latin American Federation of 
Banks, the Latin American 
Center for Banking Auto­
mation, and the Panama 
Banking Association . Semi­
nars, conferences, ar.d lec­
tures will be complemented 
by exhibits of automatic 
data-processing and telecom­
m uni cations equipment 
related to banking opera­
tions. For details, contact 
Asociaci6n Bancaria de 
Panama, Apartado 4554 ­
Panama 5, Republic de 

Panama; Tel: 25-1863. 

November 16-19 

Computer Graphics, San 
Francisco, CA. For details, 
see October 26-29. 

November 18-21 

Applefest, Brooks Hall, San 
Francisco, CA See October 
28-31 for details. 

November 18-19 

The Sixth Western Educa­
tional Computing Confer­
ence, Kona Kai Club, San 
Diego, CA This conference 

1f.Ex 
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Typewriters 
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is presented by the California 
Educational Computing Con­
sortium. It's intended for in­
structors and administrative 
personnel at the college or 
university level. The theme is 
"Bringing the Information 
Age to the Campus." Papers 
will address such topics as 
student involvement in data­
base design, administrative 
computing in continuing edu­
cation, the educational soft­
ware dilemma, and learning 
economics with a microcom­
puter. Contact Professor 
Frances Grant, Center for In­

TeleVidt.~1 USERS! 
Enhance your TeleVideo computer 


capabilities with 

OUR exclusive software! 
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formation and Communica­
tions Studies, California 
State University, Chico, CA 
95929. 

November 19-21 

Electronica, Civic Center, 
Houston, TX. See November 
5-7 for details. 

November JO-December 2 

Midcon/82, High-Technology 
Electronics Exhibition and 
Convention, Dallas Conven­
tion Center, Dallas, TX. Con­
tact Electronic Conventions 
Inc., 999 North Sepulveda 
Blvd., El Segundo , CA 
90245, (800) 421-6816; in 
California, (213) 772-2965. 

November JO-December 2 

The 1982 Autofact 4 Confer­
ence and Exposition, Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto­
mated Systems Association 
of the Society of Manufactur­
ing Engineers (CASA/SME) . 
The focus will be on com­
puter-aided design and manu­
facturing (CAD/CAM) and 
the expanding technologies of 
computer-integrated manu­
facturing (CIM) and the auto­
mated, integrated factory. 
Tutorials and sessions will 
address analysis and simula­
tion, robotics , assembly, 
quality assurance, sched­
uling, material handling, and 
other related topics. Addi­
tional information is avail­
able from CASA/SME Public 
Relations, One SME Dr., 
POB 930, Dearborn, MI 
48128, (313) 271-0777. 

November JO-December J 

Computer Graphics, Wash­
ington, DC. See October 
26-29 for details . 

November JO-December J 

Digital Modal Analysis, 
Marina International Hotel, 
Marina de! Rey, CA. Contact 
the Continuing Education In­
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 

Way, Columbia, MD 21044, 
(301) 596-0111. 

December 1982 

December 1-2 

MECC '82, Educational Com­
puting Conference, Min­
neapolis, MN. The theme for 
this conference is "Sharing a 
Decade of Experience." Pre­
and post-conference training 
sessions on implementing 
computing and developing 
courseware are planned. 
Practical sessions and discus­
sions will highlight this con­
ference. For complete details, 
contact MECC '82, 2520 
Broadway Dr., St. Paul, MN 
55113, (612) 376-1131. 

December 1-J 

Software Information Inter­
national, Wembley Con­
ference Centre, London, 
England. Particulars are 
available from Software/ex­
po, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 

December J-5 

Electronica, Moscone Hall, 
San Francisco, CA. See Nov­
ember 5-7 for further details. 

December 5-10 

Data Processing Training 
Managers' Workshop, Sher­
aton Universal Hotel, Los 
Angeles, CA. For details, see 
October 10-15. 

December 6-8 

Hands-on Pascal Workshop, 
Los Angeles, CA. See Nov­
ember 1-3 for particulars. 

December 6-9 

Computers in Science, Con­
rad Hilton, Chicago, IL. This 
conference seeks to provide 
information on how changing 
computational technologies 
will influence future scientific 
research. Sessions, lectures, 
and presentations will cover 
such topics as "Products of 
the Technical Revolution: 

Building Blocks of Future 
Computer Systems," "Com­
putational Systems: Man/ 
Machine Synergism and the 
Conduct of Scientific Re­
search, " and "Scientific Com­
munication and Collabora­
tion: Conducting Research in 
the New Computational En­
vironment." In addition , pre­
conference tutorials on hard­
ware, software, and com­
munication technology are 
planned. This conference is 
sponsored by Science 
magazine and Scherago Asso­
ciates. Contact Scherago As­
sociates Inc ., 1515 Broad­
way, New York, NY 10036, 
(212) 730-1050. 

December 7-8 

Plenary Technology, New 
York, NY. Details are avail­
able from The Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 

December 7-10 

Distributed Processing, Mini­
and Microcomputer lmple­
menta tio ns, Washington, 
DC. See October 12-15 for 
details. 

December 9-12 

Southeast Computer Show 
and Office Equipment Expo­
sition, Civic Center, Atlanta, 
GA. For details, contact 
Computer Expositions Inc., 
POB 3315, Annapolis, MD 

21403, (800) 368-2066; in 
Maryland, (301) 263-8044. 

December lJ-15 

Office Automation for Man­
agement Productivity, Shore­
ham Hotel, Washington, DC. 
Conference sections will 
focus on better methods to 
evaluate productivity , to 
select equipment or pro­
cedures, to integrate equip­
ment or procedures into an 
organization, and to get peo­
ple to work effectively in a 
changing environment. For 
further details, contact the 
Information Exchange, Suite 
334, 4500 South Four Mile 
Run Dr., Arlington, VA 
22204, (703) 820-5720. 

December lJ-17 

Digital Continuous-System 
Simulation, University of 
Maryland University Col­
lege, Adelphi, MD. The fee 
for this short course is $975. 
For details, contact Marc 
Rosenberg, UCLA Extension, 
Continuing Education in 
Engineering and Mathe­
matics, 6266 Boelter Hall, Los 
Angeles, CA 90024, (213) 
825-1047. 

/ 

December 14-15 

Plenary Technology, Palo 
Alto, CA Details are avail­
able from The Yankee 
Group, POB 43, Harvard 
Square, Cambridge, MA 
02138, (617) 542-0100.• 

In order to gain optimal coverage of your organization's com­
puter conferences, seminars. workshops. courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue. BYTE 
Publications. POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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Books Received 

Advanced Cobol, A. S. 

Philippakis and Leonard 
J. Kazmier. New York : 
McGraw-Hill, 1982; 611 
pages, 16 . 7 by 24.3 cm, hard­
cover, ISBN 0-07-049806-7, 
$24 .95. 

Atari BASIC Learning by 
Using, Thomas E. Rowley. 
Pomona, CA: Ing. W. Ho­
facker (53 Redrock Lane), 
1981; 73 pages, 14 by 14 cm, 
softcover, ISBN 3-92-1682­
86-X, $7.95. 

BASIC Microcomputer 
Models in Biology, James D. 
Spain. Reading, MA: Ad­
dison-Wesley , 1982 ; 354 
pages, 22 by 28.5 cm, hard­
cover, ISBN 0-201-10678-7, 
$23.50. 

Calculator Tips & Routines 
Especially for the HP-41C! 
41CV, John bearing, ed. Cor­
vallis, OR: Corvallis Software 
Inc. (POB 1412), 1981; 130 
pages, 21.6 by 27.9 cm, spiral 

binder, ISBN 0-942358-00-7, 
$15. 

Computers and Data Pro­
cessing, H. L. Capron and 
B. K. Williams. Menlo Park, 
CA: Benjamin/Cummings 
Publishing, 1982; 515 pages, 
20.5 by 26 cm, hardcover, 
ISBN 0-8053-2201-9, $21.95. 

Computing in the Human­
ities, Peter C. Patton and 
Renee A. Holoien. Lexington, 
MA: Lexington Books, 1981; 
404 pages, 16.5 by 23.5 cm, 
hardcover, ISBN 0-669­
03397-9, $29.95. 

Data Processing: Systems 
and Concepts, Robert J. 
Verzello and John Reutter III. 
New York: McGraw-Hill, 
1982; 539 pages, 21.5 by 24 
cm, hardcover, ISBN 0-07­
067325-X, $19.95. 

Experiments in Digital Prin­
ciples, 2nd edition, Donald P. 
Leach . New York: Gregg/ 
McGraw-Hill, 1981; 188 
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pages, 21.5 by 28 cm, soft ­
cover, ISBN 0-07-036916-X, 
$14.95. 

Formal Methods of Pro­
gram Verification and Speci­
fication, H. K. Berg, W. E. 
Boebert, W. R. Franta, and 
T . G . Moher. Englewood 
Cliffs, NJ: Prentice-Hall, 1982; 
207 pages, 15.5 by 23 .5 cm, 
hardcover, ISBN 0-13­
328807-2, $21.95. 

HP-41 / HP-IL System Dic­
tionary, Cary E. Reinstein . 
Corvallis, OR: Corvallis Soft­
ware Inc. (POB 1412), 1982; 
91 pages, 21 .5 by 28 cm, soft­
cover, ISBN 0-942358-01-5, 
$12. 

Industrial Design with 
, 	 Microcomputers, Steven K. 

Roberts. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 382 
pages, 18 by 24.3 cm, hard­
cover, ISBN 0-13-459461-4, 
$28.95. 

The Intelligent Microcom­
puter, Roy W. Goody. 
Chicago, IL: Science Research 
Associates, 1982; 344 pages, 
21.5 by 28 .3 cm, hardcover, 
ISBN 0-574-21560-3, $19.16. 

International Directory of 
Software 1982-83. Pottstown, 
PA: Computing Publications 
(First Federal Building), 1982; 
1360 pages, 20. l by 28.5 cm, 
hardcover, ISBN 0-902908­
14-6, $145. 

Introduction to Microcom­
puting. Sydney B. Newell . 
New York : Harper and Row, 
1982; 615 pages, 19 by 24.5 
cm, hardcover, ISBN 0-06­
044802-4, $18.50. 

Master Memory Map for 
Atari 4001800 Computers. So­
quel, CA: Santa Cruz Educa­

tional Software (5425 Jigger 
Dr.), 1981; 24 pages, 21.5 by 
28 cm, softcover, ISBN-none, 
$6.95. 

Microsoft BASIC Decoded 
& Other Mysteries, James Far­
vour. Upland, CA: !JG Com­
puter Services (1260 West 
Foothill Blvd. ), 1981; 310 
pages, 21 by 27.5 cm, soft­
cover, ISBN 0-936200-01-4, 
$29.95. 

Simple BASIC Programs 
for Business Applications, 
J. R. F. Alonso . Englewood 
Cliffs, NJ : Prentice-Hall, 1981; 
297 pages, 22 by 29 cm, hard­
cover, ISBN 0-13-809897-2, 
$15.95. 

Theory and Practice of 
Microprocessors , K . G. 
Nichols and E. J. Zaluska. 
New York: Crane, Russak and 
Company, 1982; 297 pages, 
hardcover, ISBN 0-8448­
1384-2, $36.50. 

TRS-80 Disk and Other 
Mysteries, H. C. Pennington . 
Upland, CA: !JG Computer 
Services (1260 West Foothill 
Blvd.), 1981; 128 pages, 21 by 
27.5 cm, softcover, ISBN 
0-936200-00-6, $22.50. 

Visual Masters for Teaching 
BASIC Programming, 2nd 
edition, Donald D. Spencer. 
Ormond Beach, FL: Camelot 
Publishing, 1982; 64 pages, 
21.5 by 28 cm, softcover, 
ISBN 0-89218-049-8, $9.95. 

Word Processing and Office 
Automation: A Supervisory 
Perspective, Gilbert J. Konkel 
and Phyllis J. Peck . Stamford, 
CT: Office Publications (POB 
12131), 1982; 168 pages, 17.5 
by 25.5 cm, softcover, ISBN 
0-911054-05-7, $12.50 .• 
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Sofbvare Received 

Apple 

Amort, a financial-analysis 
package. Calculates amorti­
zation schedules, compound 
and present value of an an­
nuity, present and compound 
value of a loan, and performs 
a loan analysis. For the Apple 
II Plus; floppy disk, $22.95. 
Garbo Software, 211 West 
Fiesta #25, Carlsbad, NM 
88220. 

Apple Fallout Prediction 
and Shelter Sizing, a software 
design tool. This program 
helps you to predict fallout 
for a user-selected bomb size, 
compute wall and roof thick­
ness for shelter design, and 
radiation dosage per ex­
posure time. For the Apple II 
Plus; floppy disk, $13. South­
west Technical Software, 
POB 2251, Mission Viejo, 
CA 92690. 

Apple Tree Genealogy Sys­
tem, a genealogy record­
keeping system. This pro­
gram is designed to maintain 
a cross-indexed record of 
family relationships. Up to 
1000 names can be entered. 
For the Apple II Plus; floppy 
disk, $69.95. J. Fiske Soft­
ware Systems Inc., One 
University Place, New York, 
NY 10003. 

basic', a structured exten­
sion to the BASIC language. 
Program logic is easy to 
understand because of for­
matted listings. Control state­
ments include IF, ELSE and 
FOR, and REPEAT UNTIL. 
For the Apple II Plus; floppy 
disk, $129. Delta Micro 
Systems Inc., 1022 1/2 Har­
mony St., New Orleans, LA 
70175. 

Business Plus, a small-busi­
ness accounting system that 
uses a set of interactive pro­
grams to record the accounts 
of up to 80 customers and as 
many as 2200 transactions. 
For the Apple II; floppy disk, 
$399 . Advanced Operating 
Systems, Suite 792, 450 St. 
John Rd., Michigan City, IN 
46360. 

Congo, an arcade-type 
game. Miles from civiliza­
tion, you must navigate the 
Congo River, pick up sur­
vivors of a stranded expedi­
tion, and avoid the perils that 
the river has to offer the un­
wary. For the Apple II or II 
Plus; floppy disk, $34.95. 
Sentient Software, POB 
4929, Aspen, CO 81612. 

Easyform, a business-form 
processor. You can program 
your computer to fill out 
standardized forms and per­
form numerical calculations 
on the data to be entered. 
Several printers are sup­
ported. For the Apple II Plus; 
floppy disk, $39. Garbo Soft­
ware (see address above). 

I Discover, a personalized 
children's book system. Using 
materials purchased from the 
manufacturer, you can start 
your own personalized 
children's book publishing 
company. For the Apple II or 
Ill; floppy disk, $395. 
Creative Concepts Corp., 
POB 170, Andover, MA 
01810. 

Metatext, a text-processing 
system. Provides all standard 
text-processing features with 
an 80-character by 24-line 
full-screen display without 
hardware modifications. User 
can define uppercase and 
lowercase character fonts. 
For the Apple II; floppy disk, 
$79. Metaresearch Inc., llOO 
Southeast Woodward St., 
Portland, OR 97202. 

The Turbocharger, a set of 
DOS (disk operating system) 
utility programs. Included 
are a disk copy, file dating, 
and DOS command change 
utilities. Other utility pro­
grams increase the operating 
speed of most DOS com­
mands. For the Apple II; 
floppy disk, $29. 95. Silicon 
Valley Systems, 1625 El 
Camino Real #4, Belmont, 
CA 94002. 

CP/M 
CPNIX, a CP/M-based ter­

minal program for communi­
cations with Unix-based com­
puters. This program facili­
tates the transfer of data and 
programs files between the 
two systems. For CP /M; flop­
py disk, $49.90. ANSCO, 
POB 24069, Minneapolis, MN 
55424. 

Computer Chef, a cook­
book- and recipe-file pro­
gram. Recipes can be saved 
and retrieved according to 
title, main ingredient, or key­
word. An automatic scaling 
feature to adjust serving sizes 
is provided. For CP/M; flop­
py disk, $29.95. The Software 
Toolworks, 14478 Glorietta 
Dr., Sherman Oaks, CA 
91423. 

MCdisplay, a screen­
formatting utility program. 
Screen displays, defined in ad­
vance, include all text, 
prompts, and data-entry field 
formats. Display information 
is stored as a file. For CP /M; 
floppy disk, $175. Master­
computing Inc., POB 17442, 
Greenville, SC 29606. 

Priorities, a system for 
keeping track of appointments 
and tasks. Tasks can be time­
dated or priority-oriented. An 
updated daily list of tasks and 
appointments can be created. 
For CP /M; floppy disk, 
$99.50. Big Island Computer 
Systems Inc., POB 777, 
Pahala, HI 96777. 

Quickcode, a database­
management program genera­
tor. This program works with 
the Ashton- Tate dBASE II 
database-management pro­
gram to produce a customized 
database. It can be used with 
the Wordstar and Mailmerge 
programs. For CP /M; floppy 
disk, $295. Fox & Geller, POB 
1053, Teaneck, NJ 07666. 

Superfile, a text-oriented 
database-management pro­
gram. Text entries, created 
with a word-processing pro­
gram, can be retrieved with 
keywords, sorted, merged, 
renamed, and edited. For 
CP/M or MP/M; 5 1/4- and 

8-inch floppy-disk formats, 
$195. FYI Inc., POB 10998 
#615, Austin, TX 78766. 

Zip, a screen-formatting 
utility program. You design 
the input and output forms, 
and this program will write 
the coding for MBASIC, 
CBASIC, or dBASE II. The 
screen can be up to 88 lines 
long. For CP/M; 5 1/4- and 
8-inch floppy-disk formats, 
$160. Nexus, Suite 802, 5455 
Wilshire Blvd., Los Angeles, 
CA 90036. 

IBM Personal Computer 
Championship Blackjack, 

a computerized blackjack 
game. This program is de­
signed for all levels of play, 
from beginner to experienced 
gambler. You can choose the 
version and strategy you 
prefer for the game. For the 
IBM Personal Computer; 
floppy disk, $34.95. PC Soft­
ware, 4155 Cleveland Ave., 
San Diego, CA 92103. 

Midway Campaign, a 
simulation of the World War 
II naval battle. You control 
the American forces and the 
computer controls the Japa­
nese Imperial fleet. Game 
features full-screen display 
and detailed instructions. For 
the IBM Personal Computer; 
floppy disk, $21. Avalon-Hill 
Game Co., 4517 Harford 
Rd., Baltimore, MD 21214. 

Polycube, a simulation of 
the Rubik's Cube puzzle. This 
program provides a full-color 
display of the Cube's seven 
levels. You can create, 
scramble, and unscramble a 
Cube as large as 7 by 7 by 7. 
For the IBM Personal Com­
puter; floppy disk, $26. 95. 
Linear Aesthetic Systems, 
POB 23, West Cornwall, CT 
06796. 

TRS-80 
Alcor Pascal, an imple­

mentation of the Pascal lan­
guage. This package features 
extended string routines, a 
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Soft""are Received ------------------------------------------------------- ­

management program . It 
editor, and a nonoverlay 
linking loader, full-screen 

divides a disk file into pages, 
compiler. For the TRS-80 and each page is one screenful 
Models I and III; floppy disk, of text plus an identifying 
$199. Alcor Systems, Suite header. Screens can be ac ­
100, 800 West Garland Ave., cessed randomly or sequen­
Garland, TX 75040. tially. For the TRS-80 Models 

!\Pl. Plus/80, an imple­ I and III; floppy disk, $49.95. 
mentation of the APT. pro­ KSoft, 318 Lakeside Dr., 
gramming language. This Brandon, MS 39042. 
package includes a complete Runcalc, a utility program 
program-development sys­ for long-distance runners. 
tem with an introductory This program will calculate a 
manual and APL character running pace, compute a 
generator in read-only mem­ planned elapsed time per dis­
ory . For the TRS-80 Model tance, and help determine the 
III; floppy disk, $295. STSC amount of calories used per 
Inc., 2115 East Jefferson St., run. For the TRS-80 Color 
Rockville, MD 20852 . Computer; cassette, $12.95. 

Copy Art, a word and Home Run Computer Prod­
graphics processor. This pro­ ucts, POB 511, Dale, IN 
gram functions as a word 47523. 
processor that can incor­
por~te graphics into the text. Other Computers 
Graphics can be designed on The Assembler, an editor 
the screen and saved with the and assembler package. 
text . For the TRS-80 Models I Made up of an editor, assem­
and III; floppy disk, $149. 95. bler, and loader, this system 
Simutek Computer Products allows you to write 6502 as­
Inc ., 4897 East Speedway sembly-language programs. 
Blvd., Tucson, AZ 85712. Printer output is supported. 

Kriegspiel and Phantom For the Commodore VIC-20; 
Chess, variants of the game cassette, $24.95. French Silk, 
of chess. This program acts as POB 207, Cannon Falls, MN 
a referee for two players 55009. 
because neither ' can see the Concordium, a strategy 
other's moves unless at ­ and tactics game. You control 
tacked . It provides prompts the Concordium, a political 
and tracks all moves. For the unit of five planets. To win 
TRS-80 Models I and III; the game, you must fight the 
cassette, $19. 95. Creative Terran Empire by building 
Computing Software, 39 East ships and capturing planets. 
Hanover Ave., Morristown, For the TI 99/4; floppy disk, 
NJ 07950. $18. Data Systems, 2214 

log, The Electronic Note­ West Iowa, Chicago, IL 
book, a simple database­ 60622. 

This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge. but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular. some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro­
priate) the alter~ate forms in which they are availabl~ . 
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Starbattle, a Star Trek­ be the most detailed Star 
type game. You command a Trek game ever produced, 
starship patrolling a 20 by 20 this program comes on three 
grid. The object of the game disks and includes detailed 
is to destroy the three enemy maps and game aids for the 
ships in the area while Federation and Klingon com­
avoiding the destruction of manders. For the North Star 
your vessel. For the 16K-byte Horizon II; floppy disk, 
ZX81; cassette, $7. 95. Barry $69.99. Star Trek Coloss.us, 
Hoggard, POB 161, Para­ 8080 South Main #18, 
gould, AR 72450. Houston, TX 77025. • 


Star Trek Colossus, said to 


BYTE's Bits 

8·Blt Bottleneck 
In 8088 

When I was writing the wide memory and that 
product review of the IBM neither system's memory 
Personal Computer (see "A slowed the microprocessor.) 
Closer Look at the IBM Per­ As this is written, we are 
sonal Computer," January about to run extensive tests 
1982 BYTE, page 36), I found on equivalent 8086- and 
that it was only a moderate 8088-based systems; the 
competitor to its 8-bit results will be published in a 
counterparts (at least when future issue of BYTE. But 
running BASIC), although Richard Lomas, whose com­
heavily promoted as a 16-bit pany (Lomas Data Products 
computer. In the article, I Inc., Marlboro, Massachu­
stated that "it is obvious that setts) is lending us the needed 
the IBM microcomputer does hardware, has sent us the 
not gain a speed advantage results of a single benchmark 
from its memory access-the program that he has run. The 
8088 microprocessor has to program is an 8086 imple­
get memory one byte at a mentation of the Sieve of 
time, like the 8-bit 6502 and Eratosthenes prime-number 
Z80." generating program, first 

Some time later, Richard published in Interface Age. 
Shuford, Curt Feigel (two Preliminary timings of this 
other editors at BYTE), and I program indicate that an 
realized that it would not be 8088-based system runs the 
too difficult to see how the same program between 35 
8-bit data bus of the Intel and 45% slower than an 
8088 microprocessor (the one equivalent 8086-based sys­
used in the IBM Personal tem. Further testing will give 
Computer and, now, several us more accurate and com­
newer machines) compares prehensive results, but one 
with its equivalent-architec­ thing is certain: we should 
ture 16-bit counterpart, the put into perspective manu­
Intel 8086. All we had to do facturers' claims about the 
was run the same 80~6 superiority of an 8088-based 
assembly-language bench­ computer because of its 
mark program on 8086- and "16-bit architecture." 
8088-based machines. (We ... Gregg Williams, Senior 
made certain, of course, that Editor• 
the 8086 system had 16-bit­

http:Coloss.us


Circle 449 on inquiry card. 

Your Computer can 

Communicate 


through ''MOVE-IT~' 

The MOVE-IT program enables all small com­
puters, including IBM / PC, to transfer programs with 
any other computer running CPM, MP /Mil , CP /M86 
or MS/DOS, even if the two computers use differ­
ent disk formats. The user can get and send files, 
display local and remote directories, send mess­
ages to remote consoles. You can even transfer files 
to an unattended computer. MOVE-IT can act like 
a dumb terminal for connection to timesharing and 
bulletin board systems, such as The Source and 
Compu-Serve. Even the most inexperienced user 
can set-up MOVE-IT by answering simple ques­
tions from the console. Employing sophisticated 
error checking and recovery techniques. MOVE-IT 
insures the integrity of data even over phone lines. 
"One of the few packages that actually works as 
advertised," says Interface Age. 

MOVE-IT program and manual for CPM $100. for 
CP/M86 or MS/DOS $150. Add $2.00 for postage 
and handling . Specify disk format and operating 
system when ordering. Dealer inquiries invited. 

OKIDATA 
MICROLINE 
MICROLINE 82A 
MICROLINE 83A 
MICROLINE 84 

349 
449 
699 

SCALL 

EPSON 
MX 80 F/T Ill 
MX 80 Ill 
MX100111 
APPLE INTERFACE 
ATARI CABLE 

APPLE 

$CALL 
$CALL 

89 
.25 

APPLE II'. 48K 1099 
APPLE DISK II w/cntrlr 529 
APPLE DISK II w/o 449 
HAYES MICROMODEM II 289 
KEYBOARD CO. Numeri c keypad 125 
KEYBOARD CD . Joystick 45 
KEYBOARD CO . Paddles 30 
LOBO 5'1•" Dri ve w/cntr lr 479 
LOBO 5'!.'' Drive w/ o 379 
MICROSOFT SOFTCARD 249 
M&R RF Modulator 28 
M&R Sup-A-Term 80 column 279 
MTN Computer CPS 169 
MTN Computer Ramplus• 139 
MTN Computer (All Products) $CALL 
SA TUAN 64K Ram Card 355 
SATURN 128K Ram Card 500 
TG Joystick 40 
VIDEX 80 Column 279 
VIDEX Enhancer II 129 
VIDEX Function Strip 69 
VIDEX Soltswitch 30 
VISTA Vision 80 269 
VISTA l'ype , Ahe~d-Buife r 35 
VISTA GB75 IBM Typewriter 1/0 169 

SMITH-CORONA TPI 
DAISY WHEEL 635 
PRINTER 
We will beat any advertised price 

MONITORS 
BMC 12" Green 12AU 99 
BMC 12" Green 12EU 129 
NEC 12" Green 179 
NEC Color 335 
Amdek Color $CALL 

flaUlllllJ' 
860 S. Winchester Blvd. 
San Jose. CA 95128 
Reta// Stora Hours: 
Mon-Fri 8-5 Sat 10-4 

Mail and Phone Orders Welcome. CA residents 
add 6 1/:1'4 Tax. Pnces SUlllll!:I ID CfltnQe. All 
~ems RIB San Jose VISA. MC. AMEX: MO. 
CASHIERS C1£C It COD OK Personal· CheCkS 
alOw 2wks tor processing.SchoOI PO'sac:ctpted. 

IBM PC CABLE 
MX 80 RIBBONS 
Buffered lnierface 

499 
40 
10 

$CALL 

-"'" ATAR( 
MODEL 800 (16K) 
MODEL 400 (16K) 
I 6K Memory Expansion 

649 
299 
55 

SOFIWARE 
We carry all software advertised 
in this magazine, and we will 
beat any price. 

VISICALC (IBM or A1>ple) 179 
WOADSTAR 8" CP I M 269 
WORDSTAR (Apple) 219 
DB MASTER (Apple) 178 
PRO EASY WRITER (Apple) 135 
EASY WRITER (IBM) 279 
APPLE WRITER II 99 
BPI 295 

BASIS 108 
Apple Compatible Computer 

Call for lowest price. 

VERBATIM 
5'!.'' 10-25" 100-239" 
8" 10-$CALL 100-$CALL 

1&k 
RAM CARD 
FOR APPLE 

$59 
DEALER INQUIRIES INW1TED 

(408) 985-0400 

WOOLF SOFTWARE SYSTEMS 
Dept. B, 23842 Archwood Street 


Canoga Park, CA 91307 •Phone (213) 703-8112 


Low-Cost! Floppy Disk Subsystem 
*Vista's PopularV-1000 Dual Floppy Disk Enclosure 

with Modular Power Supply, Fan and Internal Case 
* (2) Siemens FDD1()(}8 8" Floppy Disks. These are 

Shugart 801 compatible and shipped separately 
ready to simply install in the V-100'.J enclosure. 

New Low Price .... onlysgggoo 
Contact your local dealer or Vista Hot Line Now! 

(714) 953-0523 (800) 854-8017 
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Powerful... 
because it's Relational 
The new RL-1 Database® from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer*, Cromemco *, or CP/M* computer. 

Why a Data Base Management System? 	 Why Relational? 

Whether your business is accounting, engineering , The relational model presents data in simple, easy to 

or production your main use of a computer is to use tables. The simplicity and power of this tabular 

maintain and process information. A Data Base form allows the user to answer complicated ques· 

Management System allows that information to be tions by learning only three opera lions: Selection, 

maintained independent of a particular application. Projection, and Join. 

Different programs can easily process the same data 

without modification or data re·entry. 


The RL-1 System Includes: 

Relational Data Base 	 Relational Editor 
A complete implementation of a relational data base. 	 A screen oriented editor to create. delete, and update your 

data files . 

Program Interface Query Language 
Allows you to access the data base through high levelAn interactive high level query language, similar to SOL. 
language programs.This query language uses simple English phrases for the 


operations selection, projection, and join. Thus, even the 
 File Transfer Programs 
novice user can easily ask sophisticated questions. Utility programs to assist the user in transferring to/from 

existing programs and other machines. 

These five packages allow you to create and maintain a sophisticated data base system for many diverse applications . 

Application Packs 
To assist the user several application packages will soon be available for use with the RL·1 system. 

Report Generator 	 Payroll 
Automatically formats data from multiple files for report Processes 940. 941 , and W·2 forms. Maintains employee 
generation. fi les and payroll register. 

Input Processor 
Inventory and Production Control Allows user to input data via custom designed " forms .. for 
Maintains inventory status and current price lists. Gener· easy operator entry . 
ates reorder report, bill of materials, etc . 

General Ledger 
Includes General Journal. Posting to Accounts. Trial Executive Planner 
Balance, Balance Sheet, and Income Statement. Assists in the generation of business plans and projec· 

tions. Allows for optimization of key parameters.
Accounts Receivable 
Generates invoices and statements . Handles aging of 

Graphics Processor accounts receivab le. 
Allows data to be displayed graphically . Compatible drivers 

Accounts Payable for the IBM Personal Computer. Cromemco SDI. Tektronix· 
Handles checks, check register. vouchers, and vendor tiles. 4010, Houston Instruments DMP· plotters. and many 

others . 

RL-1 is available for IBM DOS, Crom ix, COOS, and CP/M system for only $495.t Application Packs at additional costs. 

For furt her information con tac t: 
Copyrogrit ,93'2 tlV ABW Ccr00toll1on 

·1BM Pers-DNJ ~ ComDtilte1 cs. <1 r eg • !.te r~ 1 r~l!'me1 rk or ABW Corporation 

1n1ernat1on .111 Bu!.•ness tA ~cl'lines 


SOI, Croon11 , COOS, a~ C ramemco arl!' 
 P.O. Box M1047 
'e'iJ•51ttt(Jd tr aoc:lanioll r k~ ot C4omemco, Inc Ann Arbor. M l 48106 
CP1M •s a 1t191slC>1od 11.ll t1 em1Wi ot O.g1 1 .a ~ Researcl'I. ln.c 

Je~11oru • is a re91.sle•cd tr<MJ(tm.ark or Te k 1ron1l , Inc (313) 971·9364 

DMP •S .ill r~1s re reo traaemiirk o t H0'!,1~101"1 ln$,lufflf!l'll 


rMlg r'$ $ugqe!l11!1ct 1ela11 p r1 c;(I 
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Computers 
in Business 

Priorities Tracks 

Tasks for 10 


Big Island Computer 
Systems' Priorities software 
schedules tdsks and pro­
vides individual daily 
reports for as many as l 0 
professionals. Each daily 
report is organized for a 
workload mix of appoint­
ments and prioritized tasks 
and divided into sections 
for appointments for the 
day. tasks for the day. and 
high-priority . upcoming 
tasks. According to the 
manufacturer. tasks are 
never dropped from the 
daily report until they are 
marked as completed or 
rescheduled. The system 
features input screens that 
help users enter date. ap­
pointment time. task priori­
ty. and estimated hours. 
Other screen aids such as 
60 characters for describ­
ing a task or appointment. 
20 characters of detail. 
and the day. week. month. 
or year are provided. At 
the user's discretion. new 
appointments may over­
lap existing engagements 
and tasks can be assigned 
numerical priorities. 

Designed to aper ate on 
64K-byte CP/M systems. 
Priorities is available on a 
single-density 8-inch flop­
py disk for 599.50. A 
manual and a "diskbank" 
container complement the 
program package. Con­
tact Big Island Computer 

Systems Inc.. POB 777 . 

Paha/a. HI 96777. (8081 

935-2985. 

Circle 500 on inquiry card. 


Alpha Offers 
IBM Software Line 
Alpha Software Cor­

poration has introduced a 
line of programs for the 
/BM Personal Computer. 
For business applications. 
Alpha offers the Data Base 
Manager and Mailing List 
programs. Data Base Man­
ager can hold l 400 clients 
per disk under PC DOS l .0 
or up to 2800 with DOS 
l . J . It comes with Soundex 
phonetic search. automatic 
report layout. and multi­
level and keyword search 
features. Mailing List can 
sort entries by zip code and 
supports up to 900 names 
per disk under DOS l .0 
and as many as l 500 
under l. l. 

Type Faces. a word-pro­
cessing program. is IBM 
DOS text-file- and Word­
star-compatible It's pro­
vided with l 5 type styles. a 
text editor. and more than 
l 00 special symbols. 
Alpha 's communication 
package. the Apple-IBM 
Connection. transfers any 
file under computer control 
and checks for transmis­
sion errors. Rounding off 
the product line is Ques­
tion. a game in which the 
PC tries to guess the name 
of a famous person. ani­
mal. or city that you have 
in mind. 

Each Alpha program 
comes with a cassette of 
spoken instructions ex­
plaining its capabilities. The 
line ranges in price from 
545 to 5 l 85. Complete in­
formation is available from 
Alpha Software Corp.. 6 
New England Executive 
Park. Burlington. MA 
OJ 803, (6 l 7) 229-2924. 
Circle 501 on inquiry card. 

Project-Scheduling 

Software 


The Prosched proJect­
scheduling software was 
developed by Micro Asso­
ciates as a tool to assist 
engineers and contractors 
in job scheduling and 
manpower allocation. This 
system can handle up to 
l 00 projects. and each 
project can contain as 
many as 200 activities . Ac­
tivities are defined and en­
tered with start and com­
pletion dates. estimated 
manhours. and responsi­
ble jOb discipline. With this 
information. Prosched can 
generate reports that in­
clude a bar-chart schedule. 
a weekly manpower-allo­
cation schedule. and a 
combined summary of 
both charts. 

Prosched requires the 
CP/M operating system 
and Microsoft BASIC. It 
costs 5250 and is available 
from Micro Associates Inc.. 
2300 Highway 365. Box 
l 3 l. Nederland. TX 
77627. (7 J 3) 724-6583 . 
Circle 502 on inquiry card. 

Agricultural 

Software 


Modular Turnkey Sys­
tems' Agri-Com software 
series is designed for 
farmers and ranchers. The 
series is composed of appli­
cations programs for 
seven major agricultural 
enterprises: farms and 
ranches. dairy operations. 
poultry operations. swine 
operations. row crop oper­
ations. truck farms. and or­
chards and vineyards. 

A subscription to the 

Agri-Comments newslet­
ter is provided with the 
purchase of Agri-Com 
software . The newsletter 
features software tips. ar­
ticles of interest to farmers 
and ranchers. and agricul­
tura 1-computing updates. 
Supplementing a dealer's 
edition are sales tips and 
other information. For full 
details. contact Modular 
Turnkey Systems Inc.. 
Fountain Lake Center. 
Route l 8. Box l 49. Hot 
Springs. AR 7 J 90 J . 

Loan-Analysis 

Program 


Loan-Master is a com­
prehensive loan-analysis 
program from Generic 
Software. It uses a "forms" 
mode for data entry. and 
all user input is syntax- and 
range-checked to mini­
mize errors during amor­
tization processing. Loan­
Master can analyze most 
loans and solve for un­
known loan parameters. It 
has the ability to output 
loan-payment schedules 
to your printer. terminal. 
or disk files . Payment 
schedules can be based on 
months. years. or days 
and either periodic or an­
nual amortization sched­
ules can be produced. The 
annual schedule provides 
information on the 
amount of interest paid 
yearly. Loan-Master is 
written in a compiled lan­
guage for fast execution 
speeds. 

Loan-Master will run on 
48K-byte 8080- or Z80­
based computers outfitted 
with CP/M version 2. 2 
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and one 8-inch disk drive. 
It uses Heath/Zenith H-19/ 
Z 19 terminal escape 
codes. The program is sup­
plied on an 8-inch stan­
dard CP/M-format disk. A 
user's manual with four 
examples is provided. 
Loan-Master costs 531.95 
and can be purchased fac­
tory-direct from Generic 
Software . POB 1154 . 
Troy. Ml 48099. (313) 
879-6903. Enclose 5 2 for 
shipping and handling. 
Circle 503 on inquiry card. 

Atari Markets 

Telecommunications 


Kits 

Atari's Telelink II car­

tridge stores and automati­
cally dials your two most 
frequently called informa­
tion service numbers and 
corresponding access 
codes. Telelink II lets you 
dial numbers from the 
computer's keyboard or 
from the telephone. Avail­
able in kit form. Telelink II 
has a suggested retail price 
of 5 79.95. 

Also in kit form. the 
Communicator II uses the 
Telelink II and Atari's 835 
direct-connect modem to 
connect your 400 or 800 
microcomputer with infor­
mation services and other 
computers. Communica­
tor II has a suggested retail 
price of 5279.95. including 
a manual and one free 
hour on the Compuserve 
Information Service. the 
Dow Jones News/Retriev­
a I Service. and The Source. 
The 835 modem connects 
directly to your telephone 
lines and is available only 
with the Communicator II. 
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For further details on these 
products. contact Atari 
Inc. 1265 Borregas Ave .. 
POB 427. Sunnyvale. CA 
94086. (800) 538-8547; in 
California. (408) 745-2230. 
Circle 504 on inquiry card. 

Professional Tax­
Preparation Package 

Microcomputer Taxsys­
tems' Micro-Tax software 
family is designed for pro­
fessional tax-preparers. It 
runs on CP/M MP/M. and 
IBM Personal Computer 
DOSes (disk operating sys­
tems) and handles federal. 
state, partnership . and 
corporate returns. Micro­
Tax computes and prints 
more than 30 schedues 
and forms for multiple 
clients and it can compute 
depreciation by individual 
items or groups. Standard 
features include income 
averaging. the ability to 
handle accelerated cost­
recovery systems. and 
automatic computation of 
underpayment penalties. 
self-employment taxes . 
minimum and alternative 
minimum and maximum 
taxes. Yearly updates can 
be produced. 

A demonstration pack­
age of the 1981 Micro-Tax 
Federal Professional Level 
2 system is available for 
550. plus shipping and 
handling. For full details 
on Micro-Tax. contact 
Microcomputer Taxsys­
tems Inc.. Suite E. 22458 
Ventura Blvd .. Woodland 
Hills. CA 91364. (213) 
704-7800. 
Circle 505 on inquiry card. 

RATS In Your 
Field Service 

RATS (remote access 
troubleshooting) lets your 
field personnel service 
logic-level electronics 
without the need for a 
highly trained technician 
to be present at the scene. 
Developed primarily for 
the seismic industry. RATS 
equipment requires little or 
no technical expertise be­
cause personnel are guided 
through the trouble­
shooting sequence by 
means of a telephone link­
up with your technicians. 
After the probes are posi­
tioned. the technician at 
your home office receives 
the oscilloscope display as 
if he were at the instru­
ment in question. For full 
details. contact Mountain 
Systems Service. 6477 East 
58th Ave.. MDS#423. 
Commerce City. CO 
80022. (303) 289-5614. 
Circle 506 on inquiry card. 

Stock-Market 

Analyst 


Kate's Komputers de­
signed its Analyst stock­
market graphics package 
for most S-100 bus com­
puters equipped with a 
graphics card. the Apple II. 
and the North Star Advan­
tage. Analyst lets you plot 
stock. bond. commodity. 
and opening prices using a 
variety of formats. in­
cluding bar charts. point 
and figure. and loga­
rithms. Up to 20 years of 
past market history can be 
stored and analyzed with 
a range of technical 
methods. such as moving 

aver ages on price and 
volume. trend lines. and 
moving and weighted 
moving averages. This 
program will work with 
either hard-disk or floppy­
disk systems. 

Optionally. the Analyst 
can be purchased with 
relative strength and over­
bought and oversold in­
dicators. Custom modules 
can be created. Analyst 
costs 5 595; volume dis­
counts are available. Con­
tact Kate's Komputers. 
POB 1675. Sausalito. CA 
94965, (415) 332-9434. 
Circle 507 on inquiry card. 

PERIPHERALS 


Multifunction Utility 
Board for the H-89 
FBE Research Company 

has unveiled the H89UTI 
multifunction utility board 
for Heath H-89. Zenit/1 
Z89/Z90. and Magnolia 
Microsystems Z89 sys­
tems. The board. which 
replaces the standard serial 
1/0 board. comes with 
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complementary HOOS 
and CP/M operating-sys­
tem support software on 
disk. The H89UTI has a 
real-time clock. a parallel 
interface. two standard 
H-89 RS-232C serial ports. 
battery backup. and high­
speed mathematics capa­
bilities. Its quartz-con­
trolled clock/calendar pro­
vides time (even in millisec­
onds) and date and is pro­
grammable to interrupt at 
seven rates or at preset 
times and dates. 

The H89UT/'s 8-bit par­
alie/ 110 interface uses 
IEEE-488 3-wire hand­
shaking and can be used 
for onboard expansion or 
as a Centronics-compat­
ible printer port. A printer 
cable and driver software 
are available as options 

The board's battery 
backup provides protec­
tion against data loss 
when the power to the 
computer is off. FBE Re­
search offers a choice of 
three batteries: alkaline 
pence/ls for approximately 
one year of service. re­
chargeable nicad batteries 
for indefinite life. or a 
5-year lithium primary cell. 

High-speed mathematics 
capabilities are provided 
by Intel's i823 I A or Ad­
vanced Micro Devices' 
Am95 I I A arithmetic pro­
cessors. Both chips pro­
vide high-speed perfor­
mance for fixed- or 
floating-point operations. 
as well as a variety of 
floating-point trigonometric 
and mathematics functions. 

For ordering information. 
write to FBE Research Co. 
Inc.. POB 68234. Seattle. 
WA 98168. 
Circle 508 on inquiry card. 

Mean Green Monitor 
Mean Green. a I 2-inch 

green monitor from 
Leading Edge Products. 
was designed with the 
very small business and 
home user in mind. It fea­
tures a composite-video in­
put and a display format of 
I 920 characters (80 char­
acters by 24 lines). Mean 
Green stands approxi­
mately I I Vi inches (28.5 
cm) tall and is I 5 Vi (40 
cm) wide and I 2 Vi inches 

f32 cm) deep. Should the 
unit fail . Leading Edge 
Products claims that Mean 
Green has a one-year. no 
questions asked. return or 
replacement plan . The 
price is S 99. Contact 
Leading Edge Products. 
225 Turnpike St.. Canton. 
MA 0202 I. (800) 343­
6833; in Massachusetts. 
(617) 828-8 I 50. 
Circle 509 on inquiry card. 

Softpedal Your Way 
to Fitness 

Softpedal from Practical 
Applications of California 
is a series of programs and 
a transducer pickup sys­
tem that converts your bi­
cycle or an exercise bicycle 
into a computer-aided 
training and exercise ma­
chine. Softpedal displays a 
simulated race course on 
your color television or 
video monitor and allows 
you to pace yourself or 
race a clock or another 
competitor. The en­
hanced-graphics programs 
display your average and 
current speed in miles per 

hour. elapsed time. and 
distance traveled. 

Available options in­
clude a stand with an inte­
gral wind-load mechanism 
that simulates actual road 
conditions at any speed. 
The Softpedal runs on the 
Commodore VIC-20 and 
the Radio Shack TRS-80 
Color Computer. Com­
plete with a stand. Soft­
pedal costs s145 from 
Practical Applications of 
California. POB 255768. 
Sacramento. CA 95825. 
(800) 835-2246. 
Circle 510 on inquiry card. 

Amber Video 

Monitor 


The Computer Products 
Division of US/ Interna­
tional is offering a high­
resolution amber-screen 
video-display monitor that 
works with most popular 
computers. The Pi-3 has 
the same amber display 
legislated standard in a 
number of European coun­
tries. a 20-MHz bandwidth. 
and an 80-char act er by 
24-line format. The hori­
zontal resolution is I000 
lines at the center of the 
screen. Pi-3 comes with 
front controls that include 
an LEO (light-emitting di­
ode) power indicator, dis­
play brightness and con­
trast. power on and off. 
and vertical and horizontal 
hold. 

Styled to complement 
the physical appearance of 
the Apple. IBM. and other 
computers. Pi-3 has a sug­
gested list price of s289 . 
It's available from US/ Inter­
national. Computer Prod­
ucts Division. 7 I Park 
Lane. Brisbane. CA 
94005. (4 I 5) 468-4900. 
Circle 511 on inquiry card. 

Hayes 
Smartmodem 1 200 
The Stack Smartmodem 

1200 from Hayes Micro­
computer Products is a Bell 
2 12A-compatible modem 
that lets RS-232C-compat­
ible computers or terminals 
communicate over tele­
phone lines at data rates of 
1200 bps (bits per second). 
Approved by the Federal 
Communications Commis­
sion for direct connection 
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to any U.S. telephone sys­
tem for both pulse and 
Touch-Tone dialing. 
Smartmodem connects di­
rectly to the telephone line 
and an RS-232C port. An 
intelligent system that ex­
ecutes your commands 
and responds with either 
decimal or English-word 
result codes. Smartmodem 
can also operate in the 0 
to 300 bps data range. 
Standard features include 
circuitry for auto-dial and 
auto-answer and indicator 
lights for visual checks on 
operational status. 

Optionally, Smart-

modem can be equipped 
with full- or half-duplex 
operation. enable auto­
answer. and result-code 
type. Smartmodem comes 
with a power pack. a 
modular cable for hooking 
up with the telephone. a 
user's manual. and a 
limited two-year warranty. 
The suggested retail price 
is S699. Additional oper­
ating details can be obtain­
ed from Hayes Microcom­
puter Products Inc.. 5835 
Peachtree Corners E. Nor­
cross. GA 30092. [404) 
449-8791. 
Circle 512 on inquiry card. 

Micro-Floppy Drive 
and Cartridge System 

Amdek's Micro-Floppy­
disk dual-disk drive and 
3-inch cartridge system of­
fers as much as 1 mega­
byte of storage capacity. 
The drive unit is plug-
compatible with standard 
5Y4 -inch floppy-disk drives 
and capable of accommo­
dating two 3-inch car­
tridges. It features a built-in 
power supply and a hinged 
head cover that automa­
tically flips open when a 
cartridge is inserted and 
protects your disk car­
tridges from dust. scratches. 
and fingerprints. Each 
drive is double-sided. 

double-density with a 
storage capacity of SOOK 
bytes. for a total of 1 
megabyte. Also. a "write­
protect" mechanism is 
available to assure "read­
only" status for data 
recorded on the Micro-
Floppy disk. 

The Micro-Floppy-disk 
drive unit costs S899. For 
complete specifications. 
contact Amdek Corp .. 
Marketing Dept .. Suite E. 
2420 East Oakton St.. Ar­
lington Heights. IL 60005. 
I3 12) 3 6 4- l 180. 
Circle 513 on inquiry card. 

Dot-Matrix and 
Daisy-Wheel Printer 

Metaframe Computer 
Corporation's Dotsy is 
both a dot-matrix and a 
daisy-wheel printer. It pro­
duces draft-quality print­
outs at 150 cps (characters 
per second) and letter-qual­
ity outputs at 20 cps. Dotsy 
has interchangeable dot­
matrix and daisy-wheel 
print heads and. when in 
the daisy-wheel mode. uses 
Oume/Diablo print wheels. 
Its 9 by 7 matrix output 
has true descenders. 

Dotsy can be purchased 
in either a standard desk­
top model or in the Cab­
Tek Printer Center en­
closure. which features a 
cover and paper compart­
ment. The suggested retail 
price is less than S1 500. 
Complete specifications 
are available from Meta-

frame Computer Corp .. 
Riverside St.. Nashua. NH 
03062. (603) 880-3005. 
Circle 514 on inquiry card. 

CP/M for the IBM 
Byad's OS series of plug­

in circuit boards and soft­
ware packages gives your 
IBM Personal Computer 
CP/M 2.2 operating sys­
tem power. The series 
contains 64K bytes of pari­
ty RAM (random-access 
read/write memory) and a 
Z80B microprocessor. The 
Model DS2 has an IBM­
compatible serial port with 
the added capability of 
driving both RS-422 and 
RS-423 lines. The soft­
ware. supplied on two 
floppy disks and designed 
to work on a single-disk 
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drive IBM includes CP/M 
Byad's utilities. and utilities 
such as SUBMIT. PIP. and 
STAT. 

Under normal IBM PC 
aper ation. the Model DS2 
gives you an additional 
64K bytes of RAM and an 
optional serial port. When 
the software is booted. 
CP/M takes over as your 
operating system. The two 
processors. the Z80B and 
the IBM's 8088. then run 
as a distributed processing 
system. with the Z80B 
functioning as the central 
processor and the 8088 as 
an intelligent 110 con­
troller. 

The Model DS2 expan­
sion circuit with a serial 
port and the software 
package costs 5 7 60. A 
model without the serial 
port. the OS I. is available 
for 5660. For futher de­
tails. contact Byad Inc.. 
5345 North Kedzie Ave .. 
Chicago. IL 60625. (312) 
539-4922. 
Circle 515 on inquiry card. 

Communications 
Controller Boards for 

the IBM 
Single- and dual-channel 

asynchronous communi­
cations controller boards 
for the IBM Personal Com­
puter are available from 
Personal Systems Tech­
nology. The boards have a 
rotating Jumper plug that 
switches the transmit and 
receive signals in the con-

nectar. programmable data 
rates from 50 to I 9.200 
bps (bits per second). full 
modem support. false start­
bit and line-break detec­
tion. and line generation. 
An interrupt system con­
trols transmit. receive. er­
ror. and modem status­
change interrupts. while 
the IBM's diagnostic capa­
bilities take advantage of 
loopback functions for 
transmit or receive and 1/0 
signals. Fu/I-duplex opera­
tion is supported. and 
double buffering is pro­
vided. which eliminates the 
need for precise synchroni­
zation. Other features in­
clude support of 5-. 6-. 7-. 
or 8-bit characters with I . 
I 1/2. or 2 stop bits and 
even. odd. or no parity bit 
generation and detection. 

The single-channel asyn­
chronous communications 
board costs 5 I 30. The 
dual-channel model lists for 
5 195. Quantity discounts 
are available. For more in­
formation. contact Per­
sona/ Systems Technology 
Inc.. 2295 7 La Cadena. 
Laguna Hills. CA 92653. 
(7 I 4) 859-887 I. 
Circle 516 on inquiry card. 

PUBLICATIONS 

Free Newsletter 
on Interact 

RAM Pages is a free 
I 2-page monthly newslet­
ter for fans of the Inter act 
personal computer. It has 
articles on converting pro­
grams for operation on the 
Inter act. hints on hard­
ware. letters to the editor. 

and programming tips. 
RAM Pages is available 

upon request from Micro 
Video. 305 North First St .. 
POB 7357. Ann Arbor. Ml 
48107. (313) 996-0626. 
Circle 5 17 on inquiry card. 

Survey of Computer 
Retailers Depicts 

1981 Market 
Future Computing has 

released the results of its 
survey of computer re­
tailers and dealers. The 
survey included Apple 
dealers. Computer/ands. 
Zenith dealers. consumer 
electronics and computer 
stores. systems houses. 
and office products 
dealers. The published 
results contain data on the 
198 I computer market­
place as furnished by 34 I 
respondees. Information 
provided shows computer 
sales by brand. computers 
no longer carried and 
why. computers to be 
added. printers and disks 
by brands. software sales 
by brand. sales mix among 
types of products. cus­
tomer types. initial pur­
chase value versus first­
year and second-year add­
on value. future product 
interest. and more. Addi­
tionally. local networks 
and multiuser systems are 
covered. 

The complete survey re­
sults can be purchased for 
5 I I 9 5. For further details. 
contact Future Computing 
Inc.. 900 Canyon Creek 
Square. Richardson. TX 
75080. (2 I 4) 783-9375. 
Circle 518 on inquiry card. 

Atari Antics 
Antic-The Atari Re­

source is a bimonthly 
magazine for Atari owners 
and users. It has articles on 
hardware and software 
for the Atari. programming 
tricks. comparisons of peri­
phera I equipment. and 
listings of public-domain 
software. User groups are 
entitled to one free sub­
scription to Antic in ex­
change for a subscription 
to their club's newsletter. 
Individual subscriptions to 
Antic are 5 I 5 for 6 issues 
and 527 for I 2 issues. 
Foreign rates differ. Con­
tact Antic Publishing. 297 
Missouri St.. San Francisco. 
CA 94 I 07. (4 I 5) 864­
0886 . 
Circle 519 on inquiry card. 

Seminar Guide 

for Data-Processing 


Professionals 

The SIS Workbook­

EDP Edition organizes 
and condenses the infor­
mation found in brochures 
from seminar groups. The 
tri-sectioned guide. pro­
duced by Seminar Informa­
tion Service. describes 
various data-processing 
courses offered both pub­
licly and on an in-house 
basis. Its first section lists 
and briefly describes more 
than 400 data-processing 
seminars. In the second 
part of the guide. you'// 
find the names and ad­
dresses for more than 60 
seminar groups and or­
ganizations. plus a catalog 
detailing each group's of­
ferings. The final section 
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lists upcoming seminars by nual updates will be avail­
city and date. able for S10 Contact 

The current SIS Work­ Seminar Information Ser­
book-EDP Edition, re­ vice, Suite 3141, 175 Fifth 
leased last month, covers Ave., New York, NY 
October 1982 to March 10010, (2121229-5561. 
1983 dates. The price for Circle 520 on inquiry card . 
the guide is S49.50. Bian­

c.. 
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Commodity Data Record 

TGI Distributors has for volume, open interest, 
devised a SO-page com­ and buy or sell signals. For 
modity data record for per­ further information about 
sonal data collection for the commodity data rec­
commodity traders. Each ord and a sample ledger 
page in the record has sheet, write to TGI Distri­
space for a full month's butors, 301 West Galena 
worth of daily contract­ Blvd., Aurora, IL 60506. 
price activity and columns Circle 521 on inquiry card. 

Window dow because it asks ques­
On Educational tions and has you insert 

Software data and write programs. 
Window is an educa­ The premiere issue of 

tional computer magazine Window costs S19.95. 
for children and adults alike. The charter subscription 
Produced on an Apple I/­ price is S95 (five issuesI. 
compatible 5V4 -inch flop­ Complete details are avail­
py disk, each Window able from Window, 469 
has a feature article, a fea­ Pleasant St., Watertown, 
ture program, and soft­ MA 02172, (6171 923­
ware reviews and pre­ 9147. 
views. Unlike a magazine, Circle 522 on inquiry card. 
you interact with Win­
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SYSTEMS 


68 Magnum ety of functions such as 
Mounted on Single monitor and debug, trace, 

Board assembly and disassembly, 
lntellimac's MC68000­ program entry and execu­

based 16- and 32-bit single­ tion, and communications 
board computer, called control. Other standard 
the 68 Magnum, features features include three 
a 6-MHz operating speed 16-bit timers and reset and 
and 1 28K bytes of 200­ abort switches. The 
nanosecond RAM (ran­ board's dimensions are 9'/s 
dom-access read/write by 6 3~ 0 by 1 inch. 
memoryl. Magnum comes An 8-MHz 68000 pro­
with 16K bytes of oper­ cessor, an EPROM-resi­
ating system EPROM dent extended BASIC 
(erasable programmable 256K-bit RAM chips, and 
read-only memoryl, 16K the Pascal language are 
bytes of user EPROM two available as options. The 
RS-232C serial ports with 68 Magnum is shipped 
selectable data rates, a with an RS-232C interface 
C entron ics-compatib le cable and a manual for 
parallel port ( 16 lines plus S745. Order from lntelli­
handshake!, and an audio­ mac Inc., Sixth Floor, 600 I 
cassette serial 110 port. Its Montrose Rd., Rockville, 
resident firmware, the In­ MD 20852, (3011 984­
Mon operating system, 8000. 
provides you with a vari- Circle 523 on inquiry card. 

System Supports gr ammable read-only 
Five Z80s memory) for bootstrap 

The SB-80/4 is a loading, monitoring, and 
multiuser, multitasking, diagnostics. In a CP/M­
single-board computer compatible configuration, 
from Colonial Data Ser­ the system supports up to 
vices Corporation. The four users with each 
system comes with five having a dedicated Z80A 
separate Z80s and 320K processor and 64K bytes 
bytes of memory. One of RAM to work with. 
Z80 and 64K bytes of RAM Dealer and OEM (origi­
(random-access read/write nal equipment manufac­
memoryl run the AMX 110 turer! pricing for a single­
supervisory system for disk user SB-80/4, upgradable 
access. Standard features to multituser capabilities, 
include 1.2 megabytes of starts at S3800. Full par­
disk storage, four parallel ticulars are available from 
and six serial ports, an in­ Colonial Data Services 
terface for 5 to 104 mega­ Corp., 105 Sanford St., 
bytes of Winchester disk · Hamden, CT 06514, (203) 
storage, and a 4K-byte 288-2524. 
EPROM (erasable pro- Circle 524 on inquiry card. 
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Portable HP 

Computer 


Hewlett-Packard's HP­
75C portable computer 
measures I 0 inches by 5 
inches, weighs 26 ounces. 
runs on batteries, and re­
tains programs and data 
when switched off. Stan­
dard features include a 
4BK-byte ROM-based 
operating system. the HP 
Interface Loop for commu­
nicating with peripherals 
and other computers, and 
169 instructions, including 
14 7 BASIC commands, 
statements, and functions. 
Its central processing unit 
is a low-battery-drain. 
CMOS (comp+ementary 
metal-oxide semiconduc­
tor) version of the B-bit 
processor found in the HP 
Series 80 personal com­
puters. The HP-75C has a 
32-character LCD (liquid­
crystal display) that serves 
as a movable window on 
a 96-character line, a type­
writer-style keyboard, and 
I6K bytes of RAM (ran ­
dom-access read/write 
memory). expandable to 
24K bytes. The unit's three 
software-module plug-in 
ports accept either BK- or 
16K-byte ROM modules. 
and a hand-pulled mag­
netic-card reader that can 

read or write up to I .3K 
bytes per card is integrated 
into the system. 

A battery-operated ther­
mal printer/plotter, a digi­
tal-cassette drive, and a 
variety of software pack­
ages are available as op­
tions. The HP-75C has a 
suggested retail price of 
5995. The BK-byte ROM 
module costs S 195. Con­
tact your local Hewlett-
Packard dealer for full 
details. 
Circle 525 on inquiry card. 

Portable 
Business Computer 
Hyperion, a portable 

business computer from 
Dynalogic Info-Tech, is 
built around Intel's 16-bit 
BOBB processor. It has 
256K bytes of user RAM 
(random-access read/write 
memory) with parity. 20K 
bytes of display RAM and 
an BK-byte ROM (read-only 
memory) that supports au­
tomatic power-up diag­
nostics. machine initializa­

tion. and general 1/0 rou­
tines. Hyperion's double­
sided floppy-disk drive 
gives you 320K bytes of 
storage capacity and can 
read and write IBM Per­
sona I Computer (PC) 
5 \1'4-inch single-sided disks. 
Compatible with the PC's 
layout. the detached key­
board has B4 keys. in­
cluding I 0 function keys 
and numeric keypad. and 
it stows away in the main 
unit when not in use. The 
7-inch amber display fea­
tures a 25-line by BO-char­
acter alphanumeric-screen 
format characters formed 
by a 6- by 7-dot matrix in 
an B by I 0 box with 2-dot 
descenders. and soft-key 
labels on the twenty-fifth 
line for the I 0 function 
keys. Other standard fea­
tures include a time and 
date clock with battery 
backup, a 4. 77-MHz clock 
rate, a programmable 
sound system. a Cen­
tronics-compatible parallel 
port. a composite-video 
outputjack. asynchronous 
and synchronous RS-232C 
and RS-423 serial ports 
that meet all standards, 
and a built-in 300-bit-per­
secon d direct-connect 
modem with auto-answer 
and auto-dial capabilities. 
Supplied software is made 
up of a telephone-man­
agement system. a text 
editor and electronic-mail 
system. Microsoft's MS­
DOS release 2, the 
Multiplan spreadsheet, 
and Advanced BASIC. 

Software options for 
Hyperion include a BASIC 
compiler, COBOL, and 
Pascal. An BOB7 floating­
point processor for mathe­
matics. acoustic cups, and 

an expansion chassis with 
a I 0-megabyte Winches­
ter-cartridge drive and four 
IBM-compatible 110 slots 
are available. Prices begin 

at 54995. Address in­

quiries to Dynalogic Info­

Tech Corp., 141 Bentley 

Ave.. Ottawa. Ontario, 

K2E 6T7, Canada, (613) 

226-l 3B3. 

Circle 526 on inquiry card. 


Z100 
Desktop Computers 

Zenith Data Systems' 
Z I 00 series desktop com­
puters are equipped with 
both B- and I 6-bit proces­
sors. Standard features in­
clude a five-slot S-1 00 ex­
pansion chassis. a built-in 
3 20K-byte 5 V4 -inch floppy­
disk drive, I 2BK bytes of 
RAM (random-access read/ 
write memory). color 
graphics. and a keyboard . 
An optional system soft­
ware package composed 
of B-bit CP/M and 16-bit 
Z-DOS (developed by 
Microsoft under the name 
MS-DOS) aper ating sys­
tems, the Multiplan elec­
tronic spreadsheet, BASIC. 
and Z-BASIC is available 
for 5500. 

The basic Z I 00 com­
puter has a suggested re­
tail price of 53249. An in­
tegral Z I 00 computer that 
includes a display and dual 
disk drives costs s4099. 
For full details. contact 
Zenith Data Systems, I 000 
Milwaukee Ave., 1 Glen­
view, IL 60025. (312) 
39 l-BB60. 
Circle 527 on inquiry card. 
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DEC Unveils Modular Computer Serles 
Digital Equipment Cor­

poration is marketing a 
series of modular personal 
computers, each of which 
is equipped with a low­
profile 103-key keyboard, 
a 1 2-inch monochrome 
display, and a system box 
that contains the pro­
cessor, power supply, and 
dual 5 \/4 -inch floppy-disk 
drives capable of storing 
BOOK bytes of unformatted 
storage. Three models are 
currently available: the 
Professional 350 and 325, 
the DECmate II, and the 
Rainbow 100. 

The Professional series 
features the PDP-11 /23 
central processor, 256K 
bytes of memory, and 
multitasking operation. 
The Professional 350 has 
provisions for a 5-mega­
byte Winchester-type 
hard-disk drive. The DEC­
mate II is supplied with the 
DECmate word processor 
and has an optional CP/M 
capability. Outfitted with 
two microprocessors and 
64K bytes of RAM (ran­
dom-access read/write 
memory), the Rainbow 
100 can run both B-bit 
CP/M and 16-bit CP/M-B6 
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programs. Additionally, its 
internal memory is ex­
pandable to 256K bytes. 

The Rainbow 100 costs 
$3495. The DECmate II is 
available for S3795, in­
cluding 96K bytes of mem­
ory. With a memory com­
plement of 256K bytes, the 
Professional 325's base 
price is S3995, and the 
350 sells for S4995. Con­
tact Digital Equipment 
Corp., Maynard, MA 
01754. 
Circle 528 on inquiry card. 

System Automates 
Analytic Instruments 

The IBM Instruments 
9000 computer system is 
designed for automating 
analytical instruments and 
genera/ laboratory use. 
The 9000 can be used for 
instrument control, data 
acquisition and analysis, 
graphics, multicolor plot­
ting, and genera/ pro­
gramming. This 6BOOO­
based system comes with 
1 6-megabyte addressing, 
an B-MHz clock rate, up to 

12BK bytes of operating­
system and diagnostic 
ROM (read-only memory), 
12BK bytes of RAM (ran­
dom-access read/write 
memory) for programs 
and data, a high-resolu­
tion display with program­
mable soft keys, and a 
function keypad with 57 
user-definable keys and six 
LEDs (light-emitting di­
odes). Also supplied are 
three 16-bit timers, a real­
time clock with a battery 
backup, three RS-232C 
serial ports, IEEE-4BB and 
B-bit parallel 1/0 ports, and 
real-time multitasking 
operation. 

Optional equipment for 
the 9000 includes a mem­
ory-expansion card with 
256K bytes of RAM 5 \/4­
a nd B-inch floppy-disk 
drives, a hard-disk con­
tro 11 er, and 5- and 
1 0-megabyte hard disks. 
The BASIC language and 
operating system exten­
sions, such as macro as­
sembly language and a 
text editor, are available as 
software options. Prices 
begin at S 5695. Contact 
/BM Instruments Inc., Or­
chard Park, POB 332, 
Danbury, CT 06B 10. 
Circle 529 on inquiry card. 

SOFTWARE 


PET/VIC-20 
File System 

File is a general-purpose, 
cassette-based file system 
for Commodore PET, 
CBM , and VIC-20 comput­
ers. Produced by Kinetic 
Designs in Jacksonville, 
Florida, File lets you con­

struct, sort, maintain, and 
print a variety of data, 
such as mailing lists. ac­
counts, and book lists. It 
permits you to define 
record formats, limited on­
ly by available memory 
File automatically expands 
into available memory. 
Among the commands 
provided are LOAD, 
DUMP, PRINT, CHANGE, 
and REMOVE. 

File runs on BK-byte PET 
and CBM systems or on 
VIC-20s equipped with 
the 3K-byte expansion car­
tridge. It comes with com­
plete documentation and 
costs S9. 95. For purchas­
ing information, contact 
Kinetic Designs, 401 Mon­
ument Rd. # 1 7 1 , Jackson­
ville, FL 322 11. 
Circle 530 on inquiry card. 

Accounting Package 
for Olivetti M-20 
The Big Four account­

ing package for the Olivet­
ti M-20 Personal Com­
puter is a TCS Software 
product. Big Four com­
prises general ledger, ac­
counts receivable, ac­
counts payable, and pay­
roll programs. Standard 
features include complete 
audit trail on all transac­
tions, automatic prompts 
for creating disk backups. 
master file-recovery pro­
grams for correcting hard­
ware or operator errors. 
and comprehensive self­
teaching manuals. 

The Big Four package is 
available at most com­
puter stores. Its price is 
determined by dealer in­
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stallation, training, and 
support fees. However, 
sample data for training 
and demonstration pur­
poses is provided with 
each program For full Big 

Four details, contact TCS 
Software Inc., 3209 Fon­
dren Rd., Houston, TX 
77063, (713) 977-7505. 
Circle 531 on inquiry card. 

First of the INTERLCX ;JC'" 
!\· !ys~ryS..iies from !nfocom 

ALOCKED DOOR.ADEAD MAN. 
And 12 Hoors to solve the mun.ler. 

Murder Mystery 
Deadline is a murder-

mystery game created by 
/nfocom, developer of the 
game Zork. Deadline casts 
you in the role of a detec­
tive challenged to solve a 
murder within a 12-hour 
deadline. To help you nab 
the culprit, Deadline 
comes with a dossier filled 
with evidence critical to 
your assignment: lab 
reports, physical evidence 
discovered near the victim, 
fingerprints, interviews 
with suspects, an 8-by- I 0 
photo of the scene of the 
crime, and a detective's 
manual. Deadline uses an 
English-based vocabulary 
of more than 600 words 
for a conversational in­
teraction between you 
and the computer. Actual 
playing time may run 20 
or more hours, according 
to the company. 

Deadline costs S49.95 
and will run on a variety of 
computers, including the 
Apple, the IBM Personal 
Computer, and the NEC 
PC-8000. A version for 
CP/M-based systems and 
the PDP-11 costs S59.95. 
Deadline is manufactured 
by lnfocom lne, 55 
Wheeler St., Cambridge, 
MA 02138, (617) 492­
1 03 1 . 
Circle 532 on inquiry card. 

Sinclair Markets Line 
of ZX81 Software 
Sinclair Research is 

marketing a line of cas­
sette-based software for its 
ZX8 I computer. For busi­
ness applications. VU-Cale 
constructs, generates, and 
calculates large tables for 

analysis, budget sheets, 
and projections. Another 
business program, VU­
File, handles general­
purpose filing and infor­
mation-re trieva I tasks. 
Game programs available 
include backgammon, 
Spaces Raiders and 
Bombers, a six-level chess 
program, and an arcade­
type game called Fantasy 
Games. 

Sinclair's line of cassette­
based programs for the 
ZX8 I requires the add-on 
I 6K-byte RAM (random­
access read/write memory) 
Pak. The price range is 
from S8.95 to S 17.95. For 
detdils, contact Sinclair 
Research Ltd., 3 Sinclair 
Plaza, Nashua. NH 03061. 
Circle 533 on inquiry card. 

Enhanced 
PILOT Language 

Nevada PILOT (Pro­
grammed Inquiry, Learn­
ing, or Teaching) is a dia­
logue language designed 
for interactive applications 
such as data entry, pro­
grammed instruction, and 
drill and testing . Distri­
buted by Ellis Computing, 
Nevada PILOT is pur­
ported to have a simple 
format and vocabulary 
that makes developing 
dialogue programs easy 
for nonprogrammers. This 
version has been enhanced 
to include an integrated 
full-screen editor and an 
interface for video-tape re­
corders and voice-re­
sponse units. All PILOT-7 3 
standards are met. 

Nevada PILOT comes 
on a floppy disk contain­

ing the interpreter and I I 
sample programs. A pro­
grammer's reference man­
ual is provided. It will run 
on most CP/M-based sys­
tems with a minimum of 
32K bytes of RAM (ran­
dom-access read/write 
memory) and a disk drive. 
Full details are available 
from Ellis Computing, 600 

41 st Ave, San Francisco, 

CA 94121. 

Circle 534 on inquiry card. 


Oriental ldeographics 
System 

The Asiagraphics system 
is a phonetic-input method 
for the communication and 
processing of Chinese and 
Japanese ideographic 
characters. The system a 
hardware and software 
combination, gives you a 
means of making a specific 
choice during initial char­
acter ent1y. It is useful for 
word- and data-processing 
applications, Telex trans­
missions, typesetting, and 
typewriting. According to 
the manufacturer, by using 
an Asiagraphic descriptor 
as the input character, you 
can achieve more than 
90% accuracy in your se­
lection of Chinese charac­
ters and approximately 
85 % in Japanese. Asia­
gr aphics has more than 
6600 characters in memory 
and associated graphics 
data to draw and display 
another 4800. Both the 
phonetic and graphic in­
ventory can be expanded 
to include more than 
I 5,000 characters. 

The complete Asia-
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graphics hardware and 
software system is based 
on the Hewlett-Packard 
HP-85 computer with asso­
ciated disk drives and op­
tional printers. The soft­
ware is available separate­
ly. For further information. 
write to Asiagraphics. 14 I 
Mt Sinai Ave., Mt Sinai. 
NY 11766. 

Jobstream CP/M 

Designed for TRS-80 


Aton lnternational 's 
Jobstream CP/M 2.2 oper­
ating system is designed 
for data-communications 
and business data-pro­
cessing applications. Ac­
cording to the manufac­
turer. Jobstream can in­
crease the average speed 
of disk operations by as 
much as five times be­
cause it buffers several disk 
tracks in RAM (random-ac­
cess read/write memory). 
Currently produced for 
Radio Shack TRS-80 
Models II and 16. Job­
stream automatically per­
forms readback checks on 
disk-write operations for 
improved data reliability. 
Jobstream can handle 
user programs as large as 
62K bytes and has usable 
file-st or age capacities of 
more than 580K bytes on 
a single-sided floppy disk 
or more than 1.2 mega­
bytes on a double-sided 
double-density floppy disk. 

Two versions of Job­
stream CP/M 2.2 are pre­
sently marketed: Level I for 
systems with 64K bytes of 
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RAM and Level II for 
96K-byte systems. The re­
spective prices are 5179 
and 5235. Order from 
Aton International Inc.. 
260 Brooklyn Ave. . San 
Jose. CA 95128. (408) 
286-4078. 
Circle 535 on inquiry card. 

Apple 
Business Programs 
Micro Business Solutions 

offers a range of business 
programs for small busi­
nesses. associations. and 
taxpayers. For the Apple 
Ill. the company has its 
Micro GL (General Ledger) 
Ill system. It can be used 
with floppy- or hard-disk 
systems to provide up to 
1000 accounts and 9000 
transactions. A double­
entry system. Micro GL Ill 
catches out-of-balance 
transactions for correction. 

The CPA Partner, de­
signed for the Apple II, is a 
client write-up and billing 
system that can manage 
500 clients. 300 general- · 
ledger accounts. and 99 
departments, with inte­
grated billing. It also sup­
ports 30 professionals with 
utilization analysis. invoice 
and statement prepara­
tion. and complete billing 
reporting. 

Also engineered for the 
Apple II is a professional 
time and billing system 
called Pro Partner. Cap­
able of managing 30 pro­
fessionals and 500 clients. 
Pro Partner provides utili­
zation analysis, invoice 
pre par at ion. and discount 

and value billing. In addi­
tion. it can hold in-process 
charges for billing at a later 
date . 

For full details. contact 
your local dealer or Micro 
Business Solutions Inc.. 
622 Plymouth Lane. Fos­
ter City, CA 94404, (415) 
573-5556. 
Circle 536 on inquiry card. 

CP/M- and MP/M­
Compatlble 
Worksheet 

The Wedge is a CP/M­
and MP/M-compatible 
electronic worksheet from 
Systems Plus that can be 

. interfaced with most word 
processors. It supports 52 
columns and 400 rows. 
split-screen formatting, in­
sertion of rows and col­
umns. format changes. 
and worksheet scrolling. 
Wedge 's built-in calculator 
lets you enter formulas us­
ing simple arithmetic sym­
bols. Each formula can be 
up to 60 characters long. 
and formulas can combine 
numbers with multiple 
references. Extensive Help 
routines are standard, and 
Wedge can use the ad­
vanced features of many 
word processors. 

Wedge comes with 
quick reference and lesson 
cards. installation manual. 
and an 80-page applica­
tions manual. The sug­
gested retail price is 5295. 
Contact Systems Plus Inc.. 
I 120 San Antonio Rd. , 
Palo Alto, CA 94303, 
(415) 969-7047. 
Circle 537 on inquiry card. 
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Intelligent Language 
Controller 

Controlex Corporation 
has introduced an intel­
ligent high-level language 
controller known as the 
CS I 05 . Intended for 
industrial- and process­
control applications. the 
CS 105 has ROM-resident 
FORTH that consumes 
70% less time to write and 
debug than the average 
assembly-language pro­
gram. In the "host" mode. 
the CS 105 serves as its 
own development system. 

All CS I 05 hardware is 
contained in small plug­
gable modules enclosed in 
a metal chassis. Its control 
module contains a printer 
interface. real-time clock. 
and a host/target switch. 
Other CS 105 modules 
available include a central 
processing unit. 16K-byte 
memory units, a universal 
110. analog-to-digital and 
digital-to-analog conver· 
ters. and a display and an­
r:iunciator. System memory 
is configured as a "solid 
state disk" that's set up 
under the FORTH conven­
tion as 40 screens. 

The standard CS 105 
configuration is supplied 
with a 5Yi -inch-high EIA 
(Electronic Industries 
Association) rack-mount 
card cage. backplane and 



Washington Computer Services 

97 Spring Street 

New York, New York 10012 ff· 111WASHlNGTON),''
an a 1llate of \\\ EC.ECTR!C COIA\P~NY 'If est. 1912 

•NCfll'!r'Ofl ll!F1•

TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 

In N.Y. State and for technical information: (212) 226-2121 


HOURS: 9 AM-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


FULLY CONFIGURED BUSINESS SYSTEMS HARD DISK SPECIALS 
MDRRCJW ~The following are some examples of the fully assembled and tested business and ·~· &·OMPRVUS llESlllNS \'!fAME<'Co l/IOOIWAlll '" scientific computer systems which we offer: 

PRINTERSJi\ liJfE The Premier Multi -User Computer System
l~~'{,4(§ BODO SX, multi-user, multi-processor, turbo DOS $CALL rx-' Teletype 40. 300 LPM-typerwriter quality, RS-232 from Only
l!!J\!/l!:I CPM 2.2. FULL 2 YEAR W\RRANTY! interface. This quality printer is available in many $3200 
INTERNATIONAL 5000\S , S-100 desk top mainframe configurations including forms access, quietized case, etc. 

On-Site Service Contracts Available Teletype 43 from $995,,..,.___.................................. 


AN AD EX DIABLO MANNESMANN TALLY 
CENTRONICS EPSON NEC AMERICA 

-.,;-·~:­ NECAPC- ·-·-- ~-·-
. ITOH FACIT QUME

' 
C

··a-·- ·~-·­·-·- ... .,, __ 
. --·· .· DlffA PRODUCTS OKIDATA SM ITH CORONA- --·­ BDB6, 16 bit processor. 

2-8" DSDD disk drives. DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 
128K RAM (to 256K) INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 
15" screen 8" DISK DRIVE SALE NOW! 
1024x1024 graphics. 

B" SHUGART SABD1R $385 B"SHUGART SAB51R $540 2for$1025GP/ M-86, MS-DOS. 
QUME DATATRACK B $550 2 for $1050•lliilillilllliiilliliiiiliillillillii.I Green or color. 
Enclosure, power supply for 2 8" drives A&T $350

This new state-of-the-art work station MORROW DISCUS 20 + CP/M® MICROSOFT BASIC, CONT. $950 

out-performs all others TERMINALS PMMI MODEM $359 
AMPEX DIALOGUE 30, BO, B1 Lowest Prices $CALL 

near its price range. $3500 OO Zenith ZT-1, BO x 24, autodial modem, VT-52 compatible $669 
Prices start below • TELETYPE ADDS IBM 3101 

NEC PC-8000 Personal Computer TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
The Professional's Work Station LEAR SIEGLER VISUAL HAZELTINE 
NEC on N.Y.S. Contract #P-07220 


CORVUSconcept-6BDDD, 32 bit. 256k. network. 15" 120x56 SOFTWARE 

+ HiRes screen, W.P. software, GP/ M Emulator from less than $5000 DBASEll $525 WDROSTAR $300 

MBASIC-BO $275 MAILMERGE $110~~.:; 68000 16 bit multi-user. S-100. UNIX V. 7 $CALL 
MBASIC COMPILER $316 OATASTAR $230 
FORTRAN-BO $349 CONDOR Ill~~rwlnR 808616 bit, 128K RAM, S-100. Syst. #2 $3499 $716 
COBOL-BO $574 MILESTONE $235 
PL/1-BO $425 SUPERCALC $221MCRRCJW@CJutj Group j XEROX. llE9111N9 PASCAL MT+ V5.5 $39B FMS-BO $649

E c;a1ifornia $660 $396WlllTESMITH'S C SELECTOR V 
liiiiiiii C.ompurer ALTOS CB-BO $420 SPELLGUARD $236I ®®~~~lID~IM:I Sprem• PEARL (LEVEL 3) $549 SUPERSOFT SC ALLADVANTAGE 
DooGQ,"D'~J,9£3G~ooo~ NorttiSto~ LIFEBOAT SOFTWARE $CALL AMERICAN BUS. SYST. $CALL& HORIZON 

PEACHTREE $CALL ACCOUNTING PLUS $CALLSCION MicroAngelo Hi Res Graphics Systems $CALL 
GRAHAM-DORIAN $CALL BSTAM,BSTMS $200 

Similar savings on SSM, DELTA, DYNABYTE, TELEVIDEO, DIGIAC, ZENITH, ADDS, STRUCTURED SYST. $CALL VANDATA/OSBORNE $500 
DEC. DATA GEN .. ATARI. TECMAR AND MANY OTHERS B" SDSS: Call For Other Formats 

PLEASE' Do not confuse us with mail order dealers. We are a N. Y. State agencies, municipali­
• full service distributor serving the data processing & ties, and schools - call us for

installation needs of business & industry from micros to mainframes. 

System houses, Educational institutions & governmental agencies given information on our O.G.S. term 

special consideration. Leasing available. contracts on hardware &software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 
For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks 
to clear. Prices subiect to change without notice; call for latest prices . Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is atrade­
mark of North Atlantic industries, Inc. Accounting Plus is a trademark of Software Dimensions. CP/M ® is a trademark of Digital Research. All sales 
subject to our standard sale conditions (available on request) . Call for shipping charges. Above prices do not include customization or installation . 
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What's New? 


f actu rer) configurationscontrol. central processor. 
and prices available uponand two memory mod­
request. Contact Con­ules. expandable to four. 
trolex Corp., 16005 Sher­The single unit price is 
man Way. Van Nuys. CA52995. including FORTH 
91406, (213) 780-8877. and documentation. OEM 
Circle 538 on inquiry card. (original equipment manu­

1 6-Bit Processor 
from Intel 

Intel Corporation has 5-MHz 8086 processor. 
released its 16-bit iAPX Other iAPX 186 features 
186 (80186) single-chip include I 0 new instruc­
processor. The device con­ tions and onboard hard­
tains a I 6-bit central pro­ ware that increases the 
cessing unit and functions speed of multiplication 
normally found in single­ and division aper ations 
chip processor subsys­ five times. 
tems. Housed in a 68-pin The iAPX 186 has an in­
chip carrier. the device can troductory price of 5 50 
take the place of I 5 to 20 each. in quantities of I 00. 
integrated circuits at a Full applications informa­
lower cost. according to tion and technical specifi­
Intel. It's compatible with cations are available from 
ex~dng 8086 and 8088 Intel Corp .. 2625 Walsh 
software and is said to Ave.. Santa Clara. CA 
have twice the perfor­ 95051' (408) 987-5084. 
mance of the standard Circle 539 on inquiry card. 
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Dot-Matrix Plasma able from Photo Chemical 
Displays Products of California. 

The PC I 700 series of 18031 Susana Rd .. Rancho 
dot-matrix graphics plasma­ Dominguez. CA 90221 . 

(213) 603-0400. 
on a thin. DC gas dis­
display modules is based 

Circle 543 on inquiry card. 

charge panel with associ­
ated X and Y drive sections 
and a control circuit. Pro­
duced by Photo Chemical 
Products of California. the 
modules are useful for ap­
plications that require full 
graphics capabilities. multi­
ple languages. and sym­

MX-80bols in a variable-size for­
Ribbon Cartridges mat. Standard features in­
Continuous-loop ribbon clude a neon-orange 

cartridges for Epsonscreen color. an 8-bit 
MX-80 and IBM Personalmultifunction 110 port. in­
Computer printers aredividual random-dot ad­
available from Data Sys­dressing. two-step bright­
tems. Each cartridge con­ness and blanking soft­
tains 20 yards of nylon rib­ware control. a flat-panel 
bon formed into a loopdesign. and your choice of 
that permits use of both1-bit serial or 4-bit parallel 
sides. A single cartridgewriting-in modes. Power 
costs 58.95. a dozen arerequirements are + 5 volts 
priced at 5 7. 95 each. and. DC and + 185 volts DC. 
in lots of I 000. the cost isThree models are cur­
55. I 3. Prices include ship­rently offered: 64 by 256 
ping. Contact Data Sys­dots. 96 by 240 dots. and 
tems. POB 99. Fern Park.128 by 256 dots . Prices 
FL 32730. (305) 788­range from 5564 to 5 792. 
2145 . Full purchasing and tech­
Circle 544 on inquiry card. nical information is avail-

Where Do New Products Items Come From7 
The information printed in the new products pages of BYTE is 

obtained from "new product" or "press release" copy sent by the 
promoters of new producrs. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup­
pliers to this marketplace. The information is printed more or less 
as a firsr-in first-out queue, subject tc occasional priority modifica­
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New7" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. ' 



A·D CONVERTER 

JBEs 16 channel A-D Converter plugs in­
to your Apple II computer. It uses an 
ADC0817 which incorporates a 16 chan­
nel multiplexer and an 8 bit A-D Con­
verter. The 16 inputs are high impedance 
and the voltage range is 0 to 5.12 volts. 
Conversion time is < lOOµsec. The 
resolution is 8 bits or 256 steps, linearity 
Is ± 1/2 step. Two 16 pin DIP sockets are 
used for input, GND & reference voltage 
connections. There are 3 single bit TIL 
inputs. Doc. Includes sample program. 
81-132A Assm. $89.95 
81-132B Bare Board $28.95 

EPROM EXPANSION CARD 

JBE EPROM Expander for the Apple II 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This board takes the 
place of the on board ROM in the Apple. 
It is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel VO to program your EPROMs. 
EPROMs sold separately. 
81-085A Assm. $59.95 
81-085B Bare Board $39.95 

EXTENDER $12.95 

6522 APPLE II INTERFACE 

The JBE 6522 Parallel Interface for the 
Apple II Computer, plugs directly into 
any slot 1 through 7 in the Apple. This 
card has 26522VIA'sthat provide: 
• 	 Four 8 bit bi..c:flrectional 110 ports 
• 	 Four 16 bit programmable timer/ 

counters 
• 	Serial shift registers 
• Handshaking 
A 74LS05 Is for timing. Four 16 pin 
sockets provide easy connections to 
other peripheral devices. (Dip jumpers 
with ribbon cables are also available 
from JBE.) The 6522 Parallel 1/0 
card interfaces to the JBE EPROM pro ­
grammer. 
Understanding of machine language re­
quired to use this board. Inputs and out­
puts are TTLcompatible. 
79-295A Assm. $69.95 
79-295B Bare Board $29.95 

EPROM PROGRAMMER 

JBE's EPROM Programmer Is de­
signed to program 5V 2516's, 2532's & 
2716's. It interfaces to the JBE Parallel 
1/0 card using four ribbon cables. An 
LED indicates when the EPROM is be­
ing programmed. A textool zero inser­
tion force socket is used for the 
EPROM. Comes with . complete 
documentation for writing and reading 
EPROM's in the Apple II or Apple II 
Plus. Cables available separately. 
80-244A Assm. $49.95 
80-244B Bare Board $29.95 
4 Jumpers $17.00 

SPEECH SYNTHESIZERS 

SPEECH SYNTHESIZERS 
JBEs Speech Synthesizers use the 
Votrax SC-01 Phoneme Synthesizer 
chip. The SC-01 phonetically syn­
thes izes continuous speech of 
unlimited vocabulary. The SC-01 con ­
tains 64 different phonemes and 4 
levels of inflection accessed by an 8 bit 
code. It requ ires 10 Bytes per second 
tor cont inuous speech. Both boards 
have an audio amp for direct connec­
tion to an 8 ohm speaker. 

Documentation includes basic user 
programs, aiphoneme chart and listing 

·of codectwords to help you get started. 
Documentation for the Apple 
II® Speech Synthesizer includes a disk 
with text to speech program. 
81-088 Apple 11 Speech 

Synthesizer $129.95 
81-120 Parallel Input Speech 

Synthesizer $149.95 
Prices Include the SC­ 01 Chip 
SC-01 sold separately for $39.95 

DISPLAY BOARD 

This handy little (3x7") board Is ideal 
for teaching and troubleshooting. It 
has a run-stop, single step switch 
which makes identification of shorted 
lines between address or data-bits 
easy and shows single steps for 
teaching computer logic. The display 
board has 16 Address LEDS, 8 Data 
LEDS & 1 ROY LED. All lines are buf­
fered. 
80-144A Assm. $49.95 
80-144B Bare Board $39.95 

~JOHN BELL ENGINEERING, INC. 
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENOINEEAINO, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 

ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

SEND $1 .00 FOR CATALOG (415) 592·8411 10% OUTSIDE U.S.A. lv1sAI 
WILL CALL HOURS: 9am · 4pm ADD $1·5°FOR C.O.D. 
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FEEL TRAPPED 
BETWEEN 

CAPACITYCOST?AND 

Processor Interlace inlroduces !he Cartridge Disk Con­
troller !or !he S- 100 bus. Conf igurable !or 12 seclor 
2315 and 5440 lype disk drives (1. 25 · 10 Mbyles per 
drive) Complele wilh CPM • CBIOS. disk lormaller 
diagnoslics and lechnical manual low cosl $495 .00 

Manual only $25.00 ~w· •.
The perlormance ~ 
you need at 
a cost you can 
allord I .,~ .....-.. .,.,,,~•"' 
Processorlnterlaces.lnc. P.O. Box 154A Elm Grove .WI 53122 

414. 785·1245 

Circle 314 on Inquiry card. 

18085 Z80 

Structured Assembler 
Get the benifits of high level 
programming with the efficiency 
of assembly language 
Features: 

PASCAL-LIKE STATEMENTS 
AUTOMATIC INDENTING 
RELOCATABLE ASSEMBLER 
LINKER GENERA TED LISTINGS 
A~aiJable for : 

CP/M $149 

TRS-80 $149 

ISIS $329 

Specify disk size/density - CPU make/model 
Check - Money Order - Master Card - Visa 

BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 
DALLAS, TX 75240 
(214) 255-9347 

Clrc le 49 on Inquiry card. 

Get Serious About.t£•=•• : . 

Computing ­

PROFESSIONAL KEYBOARD. Makes your ZX81 easier lo 
use. Enler programs quickly and error-l ree. Plugs 
slraighl inlo your ZX81 wilhoul any soldering . Has 47 
key sand a lull space bar . S85 .00 
J2K RAM. Expand lhe memory capac ily ol your ZX81 
wilh lhis direcl -pl ug· in module. Fully compalible w11h 
Sinclair"s 16K RAM (lo give your ZX81 syslem a lull 
48K). $99.95 
64K RAM. Expand your ZX81 memory capacily 10 il s 
maximum. Plugs in direclly 10 your ZX81 . 5149 .95 

SollwareonCassette 
MUL TIFILE PLUS. GAMES 

MAZOGSOa\a slorage system for ISK :o Amaze·ad venluie 59.95
64K syslems F1e:dl11e. user­ INVADERS 
de lined se tup Includes pro· 10 levels or play 59.95 
gram lape. :.ielaired inslruchon STAR TREK 
manual. 3 da!a tapes. storage Zap !he Klingons 59.95 
case DICTATOR 

$34.95 Polillcal advenlure $14 .95 

Call (716) 874-5510 for Visa, MC Orders.


GLaDSTORE E1ec1ronics 


Mail order 10 1585 Kenmore Ave .. Bullalo N.Y. 14217 

Checks or money orders. No COOs. Add shipping. 


Circle 173 on Inquiry card. 

Ccompilers
and 

Cross compilers 
Available for: 

PDP-11 RT-11/RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
z90 CP/M 
8086 CP/M86 
8088 MSDOS CP/M86 

OTHERS PENDING 

The lull C language, as described in "The 
C Programming Language" by Kernighan 
and Ritchie. 
UNIX version 7 compatible. 
Starting at $200.00 

UNIX ls a trademaril. ol Bell Labs. RT11 / 
ASX11 are tredem11ks ol Olgl!al Equip· 
ment Corp. SOOS la a 1rademark of Soll· 
ware Oynamlca. CPIM Is a 1rademaf1( of 
Dlgllal Ansearcn. FLEX la a tradoma1k ol 
Technical Syslems Consultants 

TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
San Jose, California 95112 

408-275-1659 

Circle 383 on Inquiry card. 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA' -
~w.:~~~u::a 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
93401. In Cal. call 
(800) 592-5935 or 

(8osi 543-1031 . 

Circle 293 on Inquiry card. 

PC/FORTH 

Complete FORTH program development systems 
for the IBM'° Personal Computer. Packages 
include interpreter I compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utililies, file and record 
access modules, and many demonstration pro­
grams. 100 page user manual . , .. $ 100.00 

Floating point arithmetic extensions and cross 
compiler ovailable al addit ional cost. 

Ready lo run under PC-DOS or CP/M-86'° 
Standalone version available soon. 64 kbyles 
RAM ond two disk drives recommended. (IBM 
is o registered trademark of International 
Business Machines Corp. CP/M is a regislered 
lrademark of Digital Research, Inc.) 

Laboratory Microsystems 
4 147 Beethoven Street 
Los Angeles, CA 90066 

(2131 308-7412 

Circle 21 B on Inquiry card. 

Now... You Can Monitor 
7 Most Important

RS-232 Interface Unes 
t. 

RS-232-INTERFAGE TESTER 
connects m series with any RS·232 rnterlace LED's 
clearly display s!atus ol 7 funct ions transmit dala. re· 
ceive data. request to send. clear to send. data sel 
ready. carrier detect. data terminal ready Req uH es no 
power: may be le ft in pe rmane nt ly Satisfaction 
guaranleed. ORDER NOW! Only 539.95 ppd (IL res 
add 5% sales lax l: we accepl MC. Visa FREE illus· 
lraled calalog al problem delecllng equ1pmen1 PhOne 
815/539-5827. Make checks payable IO 

8&8 e1e1:trani1:s 
Box 475-B; MENDOTA, IL 61342 

Circle 34 on Inquiry card. 

LOOK TO THE FUTURE ... 

EPROPl-12 
The·only EPROM programmer you need! 

• IEEE-696 IS·lOOJ EPROM progiammer tor single supply 
t+SVI EPAOMs. 

• Pro11ams currenl 1K lhrough 16K (byle) EPROMs plus lulure 
32K EPAOMs. 

• EPROM can be verified lhrough a pan or localed In memory 
space for verification and use. 

• ~~sr~no~0ff¥seJ iii:~~a!~21.02~~~len~~R~~0~s 
2516. 2716 PM·4-2564 PM·7-2528 

PM-2-2532 PM·5-2764 PM·B-27128 
• ~il~~dz~~·~r;i~~~~~~uk~g~~ckel accommodales bolh 24· 
• On·board DC·lo·DC convene1 wilh adjuslable regulalor tor pro· 

.B'~~:':°.~~0J 1~6· board wllh solder masks, silkscreen and 

• ~~~~~ ::r~~,:~':a~ Includes commands for program· 
ming, venllcalion, disk 1/0 and ediling. 

• Comprehensive user's manual contains source listing of con· 
!fol sortware. 

$269.95PllcroDynamla (assembled & lesledJ 
Coroorat1011 Price Includes EPAOM-32, documen. 
PO ~ox 17577 1a1ion and lwo Pe1sonalilY Modules 

Memphis. TN 38117 ~~c~y~~~:~a~~~~~iu!i~i;;~;;,9~: 
(901)·755-0619 1Y (}> lf.l·comPalib~ diskene-$9.95. 

MaslerCard & Visa TN residenls add 6% sales lai. 

Circle 428 on Inquiry card. 

DIGITAL @ml MEDIA 
INTRODUCING IPP 100 

1.HTIUUQ U t , , P._\.ol'llOOll.dlM.CltC U"A AI. • Qf llltOl\~"\"\ >0~-""""' , .. ~ ,~Ol lll 1 
AND 27Ul / 213J/2l ~UY EPRO..a. euu ON HlE 5100 OOU6lE·S1DEO PC6.Wllll o""" 
&OAAO OI C&l!llOSPl ltlCAOCOMPUlERUNll 
IPP\00 1145 l!tAEE ASIC MODES Of oPERATtOll 
• l 'fTEAF ACESOIRECTLYWll '"1$1008U!i 

~l~b~~~~~A~~~Rie'J't~':~~~:~~~Jy~~l~ ------.. 

IPP100 Oc1 3 , '16~ 

r,!,.~C:-:~t·.:....:1••0. ~t: :~:~ 
~:~~:.~::~- Cuu•nloy f~~ 
PA\A8Yl<on8""teii Cu"•"ll)' 'US 
CUSlO"' FIRMWAFIEISAVA.tLJ18LE IOYOUASPEC ~IEEO 

TOOflDER ... IO"Ornn: a.aOYE. WRITE TO : D.M.I. 
0440W . 84TH ~ .• L06ANOELE8. CA.11004!1 
OACALL: 21 3 / 81'0·1081!1 STANLll!Y,-IALA 

Circle 135 on Inquiry card. 

http:diskene-$9.95
http:Grove.WI
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THE BIG BOARD PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M". Just imagine all the off-the-shell software that can be run on the Big Board without any 
modifications needed! Take a Big Board. add a couple of 8 inch disc drives. power supply, an enclosure. C.R.T.. 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

(64K KIT 
BASIC 1/0) 

SIZE: 81/i x 13l/4 IN. 

SAME AS AN 8 IN. DRIVE. 

REQUIRES: • 5V@ 3 AMPS 

• - 12V @ .5 AMPS.
FEATURES: (Remember, all this on one board!)FULLY SOCKETED! 

64K RAM 
Uses Industry standard 4116 RAM'S. All 64K Is available to the user .our VIDEO 
and EPROM sections do not make holes in system RAM. Also. very special cr1re 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 

Z-80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 soflware. 

SERIAL 110 (OPTIONAL) 
Full 2channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up tor either data-communication or data-terminals. Suppor1s mode 2 Int. 
Price tor all parts and connectors: $49 

BASIC 110 
Con•isls of a separale parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for Input. Output would be on the 80 x 24 Video Display. 

BLANK PC BOARD - $149 

24 x 80 CHARACTER VIDEO 
Wllh a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customi>ed 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case 

FLOPPY DISC CONTROLLER 
Us1~s WD1771 controller chip with a TTL Ca.ta Separator for enhanced 
reliability. IBM 3740 compatible . Supports up to four 8 Inch disc drives . Directly 
compat ible with standard Shugart drives such as theSA800 or SA801 . Drives can 
be configured for remote AC ofl-on. Runs CP/M• 2.2. 

TWO PORT PARALLEL 1/0 (OPTIONAL) 1 

Uses Z-80 P10. Full 16 blls, fully buffered, bl-directional. User selectable hand 
shake polarity . Set of all parts and connectors for parallel 110 : $19.95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 

CP/M* 2.2 FOR BIG BOARD 
The popular CP/M• D.O.S. to run on Big Board Is 
available for $159.00.The blank Big Board PC Board comes complete with full documentation 

(including schematics), the character ROM . the PFM 3.3 MONITOR ROM , 
and a diskette with the source of our BIOS, BOOT , and PFM 3.3 MONITOR. PRICE CUT! 

PFM 3.3 2K SYSTEM MONITOR 
The real power oftheBlgBoard lies In lls PFM 3.3 on board monitor. PFM commands Include: Dump Memory, Boot CP/M" , Copy, Examine, Fill Memory ,Test Memory, Go To, 

Read and Write 1/0 Por1s, Disc Read (Drive, Track. Sector). and Search. PFM occupies one of the four 2716 EPROM locallons provided. 

Z-80 Is a Trademark of Zllog. 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept CO D's (for theDigital Research Computers

(OF TEXAS) Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00shipping . 
P.O. BOX 401565 •GARLAND, TEXAS 75040 • (214) 271-3538 USA AND CANADA ONLY 

"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
••1 TO 4 PIECE DOMESTIC USA PRICE. 



51/4" Floppy Disk Drives 
(Direct IBM® Plug-in) 

TANDON Model TM 100-1 .. $199* ea. 

TANDON Model TM 100-2 .. $269* ea. 
12" Green Phospher Zenith Monitor . $109* ea. 

Also ava ilable - TM 602S. 603S. and 
603E Winchester Drives. 

For info or orders 
call - 316-683-9225 

or 316-685-9445 
MC I VISA or C.0 .0 . with certified check 
or money order . Kansas residents add 
3% sales tax . 

• Plus shipping. 

~~ 

G-H Computer Systems, Inc. 


923 Longfellow Street 

Wichita. KS 67207 


Clrcle 172 on Inquiry card. 

r ;_. • \JI\. ....~ATARI .....-~.... r-. o 
800 (16K) ..... ...... ... ..... ....... .............. ... ....... .. 8649.00 

400 16K .... .. ... ............ ..... . ......... .................... 279.00 

400VOURS to 32K or 48K .................. .. ... .......CALL 

410 RECORDER .... . .. ... ..... .... ............ .............. 79.00 

810 DISK DRIVE ..........................................449.00 

850 INTERFACE ............. ... ... ... .. ...... ............. 165.00 

830 MODEM ......... ................ .. .... ......... ......... 149.00 

825 PRINTER ................................................575.00 

481 ENTERTAINER KIT ............... .... .. ............. 79.00 

484 COMMUNICATOR KIT ............................309.00 

PRINTERS - Atari, Epson, Smith Corona ....... CALL 


Prices subject to change without notice. 
Shipping extra. No tax out or state. 
Ca. residents add appropriate taJtes. 

WE ARE AN AUTHORIZED AT ARI SALES AND 
SERVICE CENTER..... 

I COMPUTERTIME, INC. 
~ P.O. Box216 

Kentfleld, CA 94914 

CALL TOLL-FREE 800-227-2520 
In Calllornla 800-772-4064 

For product and price llst : send 82.00 for shipping. 

Circle 97 on Inquiry card. 

For additional details about the A0·100·4 and other 
fine Callfornla Data corporation 100% indivlduallv 
tested, high rellabillty products. circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road. Suite C·10 
Newbury Park. CA 91320 

<805) 498-3651 

ANALOC:- DIC:ITAL 
DIC:ITAL-ANALOC: 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 

Clrcle 61 on Inquiry card. 

EDGE·86 
AN INDUSTRIAL QUALITY 

8086 OEM SYSTEM 

•HARDWARE 
-A Mullibus COMPATIBLE 8086 CPU BOARD 

WITH OMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, J 
SERIAL PORTS, TWO PARALLEL 1/0 PORTS. AND 
BK BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/861"" . 

- 12BK BYTES DYNAMIC RAM BOARD. 
- •·SLOT MULTIBUS CARD CAGE. WITH COM· 

PLETE DOCUMENTATION AND SCHEMATICS; 
ALL FOR. . . . . . . .. . • . . . .. . . . ...... $1250. 

•SOFTWARE 
- CPM/86 0 .S. WITH COMPLETE UTILITIES .,, $250. 

-OFF THE SHELF DELIVERY­

::l)(z: MICRO SYSTEMS 

195 W. EL CAMINO REAL, SUNNYVALE. CA 94086 


TELEPHONE: 408·738·4729 

' Multlbus TM of Intel. Tl.ICPM/66 TM cl Olgllal Research. 

Clrcle 147 on Inquiry card. 

51; " 10 MB HARO DISK DRIVE 
SMART CONTROLLER 

S-100, APPLE OR TRS-80 
COMPUTER INTERFACE 

POWER SUPPLY - ENCLOSURE - FAN 
ALL CABLING 

COMPLETELY ASSEMBLED 
ANO TESTED 

ASC W!O CURRENTLY RUNS 
ON THE FOLLOWING 0 !SK 
OPERATING SYSTEMS: CP/M 
2. 2, APPLE DOS, TRS-80 
LOOS 

IRSC 
P.O. Box 61 5 
Lexington Park, MD 20653 
13 01 I 863-678 4 

LOOS is a trademark or Lag1ca. 1 Sys t ems Inc 
TRS-80 Is a LradP.ma r li: or ldndy Cor p. 

Clrcle 28 on inquiry card. 

*ADDS* 

VIEWPOINT TERMINALS 

$495 

In addit ion El'/ carries Jirinters DEC & 
DG com/>ariblc renninab <md modems. 
lccms in .<tock arc shipJ>cd u·ir/1in 24 hours. 
ALL order.<shi/>f>d COD. All ircm.1 arc 
new and in faccory caream tl'ich manufac* 
wren warn:mcics. 

ECONOMY 
PERIPHERALS INC. 

(404) 952-0213 

Clrcte 145 ·on Inquiry card. 

\erbatim® 

Floppy Discs 

Write for our 
complete list.SAVE 400/

70 

5 1.1 1 1 Specify soft. Prlce/10 
/4 10 or 16 1ector 

MD525 1 side/dbl dens ......... . . $27.30 
MD550 2 sides/dbl dens ...........40.30 
MD5771 slde/77track . . . ... 37.10 
MD557 2 sldes/77 track ..... . .....47.50 

8 1 1 Critically Certified 
Soft sector 

FD34-9000 1 slde/sgl dens .... . .... 33.80 
FD34-8000 1 side/dbl dens ......... 39.00 
FD34-4001 2 side/dbl dens ..... .... 46.20 

CHECKS - VISA - MC - C.0.D. 
/3131 777-7780 ADO S2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores, Ml 48081 


Clrcle 225 on Inquiry card. 

Double Your 
5Y." disk storage 

capacity without 'adding a drive. 

ZENllH/Heath 
Users 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 5~" drives. for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double­
sided. single and double-density, 8" and 
5~" drives - simultaneously_ 

Call 714/275-1272 today ••t 

or write for details. •• 


C.O .R. Sy1tema Inc . 

Controlled Data Recording Systems. Inc. 

7210 Clairmont & Mesa Blvd. 

San Diego, CA 92111 


Clrcle63 on Inquiry card. 

$GOLD DISK$ 
CP/M® Compatible 

Z-80 Software 
An!;:~ r~~::sEM,BLE R 
program to create 

•ource (.ASM) fll•• 

from executable 
 75
(.COM) fll•• PPD 
EZ-TEXT WORDPROCESSOR 
EZ-TEXT Wiii format$~ 
your text flle the 

way you want It 


s-a· SD/DD PPO 

Bower-Stewart 


& Associates 
POST OFFICE BOX 1389 


HAWTHORNE. CALIFORNIA 90250 


~213-532-1237 • ... 
Ttademark D 11a1 Research 

Circle 52 on Inquiry card. 



WE WILL NOT BE UNDERSOLD 

SOFTWARE APPLE SOFTWARE COMPUTERS 

NEW! IBM PC SOFTWARE NEW! 

INFORMATION UNLIMITED 
Easy Writer $2B9.00 
Easy Speller $149.00 
Easy Filer $319.00 
VISICORP 
Visicalc 256K $199.00 
VisiDex $199.00 
VisiFile $229.00 
VisiTrendNisiPlot $229.00 
MICROPRO 
Words tar $239.00 
MISCELLANEOUS 
Supercalc by Sorcim $229.00 
Superwriter by Sorcim $2B9.00 
Home Accountant Plus $139.00 
ENTERTAINMENT 
Deadline $39.00 
Temple of Apshai $29.00 
Curse of Ra $15.99 
Call For More IBM Software And Accessories 

DISK DRIVES 
CCI 100 for the TRS·BO Model 1 
5'1• 40 track $299.00 
·cc1 189 for the Zenith Z-B9 
5'1< 40 track $379.00 
CORVUS 5M with Mirror $30B9.00 
CORVUS 10M with Mirror $44B9.00 
CORVUS 20M with Mirror $53B9.00 
CORVUS Interfaces CALL 
RANA SYSTEMS add-on Disc Drive for the Apple II 
Elite One 40 Track CALL 
Elite Controller CALL 
Elite Two BO Track CALL 
Elile Three BO Track double-sided CALL 

DISKETl'ES 

MICROPRO 
Words tar 
MailMer9e 
Spellstar 
DataStar 
Calcstar 
Supersort I 
VISICORP 
VisiCalc 
VisiTerm 
VisiDex 
VisiPlot 
VisiFile 
VisiSchedule 
VisiTrend/Plot 
VisiPac 
MISCELLANEOUS 
Micro Courier 
Screen Director 
Executive Briefing System 
Supercalc 
Personal Filing System 
PFS Report Writer 
Word Handler 
CP/M Power 
ENTERTAINMENT 
Wizard and Princess 
Twerps 
Beer Run 
Zork I, II 
Deadline 
Chop Lif1er 
Pinball 
Cannonball Blitz 
Knights of Diamonds 
Midnight Magic 
Wizardry 
Time Zone 
Tuesday Morning Quarterback 
Crush, Crumble & Chomp 
Datestones of Ryn 
Morloc's Tower 
Star Warrior 
Snack Attack 
Star Blazer 
Kabul Spy 
Cyclod 

APPLE ACCESORIES 

ADVANCED LOGIC 
Add-Ram 16K Card 
Z·Card CP/M for the Apple II 
Smarterm 80 Column Board w/Softswitch 
The Synergizer 
All of the above plus ''The CP/M Handbook" 
Z-BO Card by Microsoft 
16K Card by Microsoft 
32K Card by Saturn 
Keyboard Enhancer II by Videx 
Videoterm by Videx 
Game Paddles by TG 
Joystick by TG 
Numeric Keypad by Keyboard Co. 
ALF 9 Voice Board 
ALF 3 Voice Board 
System Saver by Kensington 
Versacard by Prometheus 
80BB Card by Coprocessor 
Microbutfer II 16K w /graphics 
Microbutfer II 32K w /graphics 
APPLE INTERFACE CARDS 13Y CCS 
Serial Asynch. # 771 O 
Serial Synch.#7712 
Call for other CCS cards 

RAM 

$199.00 
$89.00 

$149.00 
$199.00 
$1B9.00 
$159.00 

$199.00 
$79.00 

$199.00 
$169.00 
$199.00 
$259.00 
$239.00 
$539.00 

$219.00 
$129.00 
$169.CO 
$!99.00 

$115.00 
$75.00 

$169.00 
$59.00 

$29.00 
$2B.OO 
$2B.00 
$26.95 

$39 
$24.95 
$24.95 
$29.95 
$29.95 
$32.00 
$45.00 
$79.00 
$24.95 
$24.95 
$15.99 
$15.99 
$31 .99 
$23.95 
$24.95 
$29.95 
$23.95 

PRINTERS 

NEC 7710 Serial $2395.00 
NEC 7720 KSR $2749.00 
NEC 7730 Parallel $2395.00 
NEC 3510 Serial $1B50.00 
NEC 3530 Parallel $1B50.00 
NEC B023 Dot Matrix 100cps $539.00 
Olivetti DY211 Letter Quality 

Daisy Wheel Printer $1095.00 
Parallel Only $995.00 

Epson MX-BO CALL 
Epson MX·BOFT CALL 
Epson MX-100 CALL 
IDS 560 CALL 
IDS Prism BO CALL 
IDS Prism 132 CALL 
Okidata Microline BO CALL 
Okidata Microline B2A CALL 
Okidata Microline B3A CALL 
Okidata Microline 84 CALL 
Centronics 739 $675.00 
Datasouth 1 BO cps CALL 
Zenith Z ·25 150 cps CALL 

CALIFORNIA COMPUTER SYSTEM 
Mainframe 2200a 
Z-BO CPU 2B10a 
64K RAM 2065 
Floppy Controller 2422a 
ZENITH 
Z·B9 4BK 
Z·90 64K 

MICROPRO 
Words tar 
Mailmerge 
Customization Notes 
Spells tar 
Datastar 
Calcstar 
MICROSOFT 
Basic Interpreter 
Basic Compiler 
Fortran BO 
Cobol BO 
DATA BASE 
FMSBO 
dBase II 

$239.00 
B9.00 

$359.00 
$239.00 
$199.00 
$199.00 

$349.00 
$3B9.00 
$499.00 
$695.00 

$595.00 
$599.00 

Call For Prices On The Complete Zenith Line 
CASIO FX702P Pocket Computer $179.00 
Sanyo MBC 1000 64K CALL 
Call For Prices On Complete Sanyo Computer Line 

$39.00 
$49.00 
$45.00 
$55.00 
$26.95 
$36.00 
$26.95 
$36.00 
$24.95 
$29.95 

MONITORS 

$99.00 
$225.00 
$249.00 

$545.00 
$319.00 
$159.00 
$199.00 
$125.00 
$259.00 

$49.00 
$49.00 

$139.00 
$159.00 
$229.00 

$75.00 
$229.00 
$7B9.00 
$259.00 
$299.00 

$139.00 
$149.00 

add-on disk drive for Apple II 
Elite One 40 track ' CALL 

TERMINALS 
ADDS Viewpoint . $495.00 
Zenith Z-19 $679.00 
T elevideo 91 O $595.00 
Televideo 925 $779.00 
T elevideo 950 $969.00 

Amdek 12" B & W 
Amdek 13" Color 
Sayno 9" B&W 
Sanyo 9" Green 
Sayno 12" B&W 
Sayno 12" Green 
Sanyo 13" Color 
Zenith 12" Green 
Zenith 13" Color 
Electrohome 13" HI-RES 

Color Monitor 
Electrohome 13" Color 
Electrohome 12" B&W 
Electrohome 12" Green 
Electrohome 9" B&W 
Electrohome 9" Green 

SPECIAL OF THE MONTH 
RANA SYSTEMS 

$4B5.00 
$265.00 
$569.00 
$359.00 

CALL 
CALL 

$109.00 
$329.00 
$135.00 
$140.00 
$179.00 
$1B9.00 
$359.00 

$95.00 
$339.00 

$B29.00 
$349.00 
$179.00 
$1B9.00 
$149.00 
$159.00

Maxell 5'/• single side 
Maxell B single side 
Maxell 51/, double side. 
Maxell B double side 
BASF 51/ • 

BASFB 
Verbatim 51/• 
Verbatim B 
Wabash 5'1• 
WabashB 

IBM PC ACCESSORIES 
64K Card by Microsoft $435.00 
Joystick by T & G $49.00 
12BK Card $579.00 
192K Card $629.00 
256K Card $699.00 
Combo Card by Apparat $249.00 
Call for more IBM PC add-ons 

For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are sub ject to change 
without nol ice. Call for shipping charges. 

TELECOMMUNICATIONS 

Prentice Star Modem 
Novation Cat Modem 
Novation D-CAT 
Novation AUTO-CAT 
Novation APPLE CAT 
Hayes Smart Modem 
Hayes Micro-Modem 
Hayes Chronograph 

16K Ram Kit for Apple II; TRSBO $17.50 
200 nano seconds, 4116 chips 

$129.00 
$139.00 
$149.00 
$199.00 
$299.00 
$249.00 
$295.00 
$225.00 

Th~OR£!~HE,!!!~P 

420-438 Rutherford Ave ., Dept. B Y10 , Charlestown, Massachusetts 02129 

Hours 9 AM - 9 PM (EST) Mon.·Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/ 242-3361 •
Technical information call 617/242·3361 Massachusetts Residents add 5% Sales Tax 
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GRAPHIC SOFTWARE ON CP/M FOR 

ENGINEERING & BUSINESS SYSTEMS 


':t'~c:IJJ: -' ­

. . 

...--·· ~ ·--·-·-

\ /~ /, ,'~ 

PLOTWRRE-Z 
Tl\Y 1 T OUT ANO BUY.. FAOH YOUR DEALER. OR CALL . THE ENEACOMP COMPANY . -
 P. o. eox 21101~ 


LRllEMOOO.co. 60228 

I• ­ 13031988 - 1648 

Circle 157 on Inquiry card. 

THE INFLATION FIGHTERS! 
•••SPECIAL••• 

4 11 6 250ns 8119.50 IOO + St .05 ea. 
4116 200ns 81•11.00 JOO+ S 1.18 ea, 
4116150ns81114.50 JOO+ SI.SO ea. 
4116120ns8/S16.50 JOO+ Sl.80C11. 
21 14L 300ns BIS 12.00 
2114L 200ns 81113.00 

•4164 200ns 16.45 JOO+ 15.95 u. 
•4154 t50ns n.so u. 100+ CALL 
•6116 150ns S6.35 JOO+ CALL 
•6 t 16 ;mans SS.OD JOO+ CALL 

• I 7 91 Disk Contro1\er SI 6.50 
•Z60A CPU 83.00 ea. 

8251 A 54.00 ea. 
2716-1 f5V)350ns 8/SS.50 ea. 86.25 ea. 
2716 (5V)450ns 8113.35 ea, S4.00 ea. 

•2732 (5V)450ns8115.95 ea.16.95 ea. 
2532 (5Y)450ns 8155.95 u. 16.95 u, 
27645V JOOns 28 pin 118.00 t::a. 

Allow up lo 3 wks. for personal checks lo clear. Please include 
phone number. Prices subject to change without notice. Shipping£. 
Hendling for Chips s3.50. FOB Bellevue. WA. for all else. Wash. 
residents add 6.53 Sales Tax. 

CHIPS& DALE Master Charge 
I 0655 N.E. 4th St .. Suite 400 Visa accepted 
Bellevue, WA 96004 
1-206-451-9770 

Circle 67 on Inquiry card. 

NEW! M·6i8000 
SINGLE BOARD COMPUTER 

ntATUll&I• 
16 Mt Moiorol1 6IOOO CPU opr..dn1 &: 10.\tfftJOK b)laofonboud ruhtollc RAM, 
16K br1n of onboud (PROM 1p1et, 7 lod10Jprlorllltd 1111o•rc1oud 1ntrrr11p11, 
1 numor, np1n1lon bll~ (11p 10 15..0. l wrlal comm11nln1lon poou !RS-JJlCI, 
16-bllbldlrtorllon1lpe,.llrlpor1.U00~1fpt1rnl1ccomod11lonb11 • .~1'6-bhto11nlu/ 

tlmr~ wllh uc1orrd lntrrrupu. on board rnl tlrnt duclt.•O~l•1rrcomp11lblt whh 
Molorol1 MEXUKDM board.....,,.. 
Ben bo1td ..11h dot11mrnt11lon .• . ...... . 199.95 
MEXUKOM romplllblt monitor In l7U EPROM't •••••.. Sll0.00 
MUOOOCPUAmrrnorJm•pPROM ·-·- -·• Sll5.00 
Shippln&1nd 1.,.ndlint(riomu1lr l . •• . ... . ,, , , 53.00 

CFonl&n) . . ...... SU .00 

714-553-0133 
PO BOX 1611~ IR\llNE.Cll 'l'l11'611S 

Circle 148 on Inquiry card. 

ELIZA IS HERE! 
AT LAST! A FULL IMPLEMENTATION ol the original ELIZA 
program is now available to run on your microcompuler! 

Created at MIT In 1966, ELIZA has become the world 's most 
celebraled artlficittl lntelllgence demonslralion program. ELIZA is 
a non-directive psycho1herapisl who analyzes each statement as 
you lype it in and !hen responds wilh herown comment or queslion 
- and her remarks are often startlingly appropria1e1 

Designed to run on a large malnlrame. ELIZA has hitherlo been 
unavailable to personal compuler users except in greatly slripped 
down versions lacking the sophistlcalion which made the original 
program so fascinaling • 

Now. our new microcomputer version possessing the FULL power 
and range ol expression ol the original is being offered at the 
lntroduc101y price ol only $25. And ii you want to find out how she 
does 11 (or teach her to do more) we will Include the complete 
Source Program for only $20 addilionar. 

Order your copy cl ELIZA today and you'll never again wonder how 
to respond when you hear someone say ··okay, rers see what !his 
computer of yours can actually do!'" 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 

S1anda1d 8 1tich single densuy tor all CP/M based compu1e1s 
$25 lor ELIZA COM - add $20 ior M1c1osolt BASIC-SO Source 

2 	 5~~ incn CP1M lor Appl" o eQu1pped w11h Z·80 Sol1Card 
S25 tor ELIZA COM - aad $20 tor Microsoft BASIC-80 Source 

3 . 	 5'1• inch tor 48K Apple II Wllh Applesot! ROM and DOS 3 .3 
$25 lor Pr o1ec1ed Fire - add $20 for Apple,oll Sou1ce 

4. 	 '!It, inch tor &4K IBM Per~ona! Computer 
S25 tot P101ecled File- add S20 lor IBM Oisk BASIC Sou1ce 

5. 	 S•. inch !or Osborne I Microcomputer 
$25 tor Prorected File - add $20 lor Microsoh BASIC-80 Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LAJOLLAAVENUE 

~ LOS ANGELES. CALIFORNIA 90046 •
'--==-I (213) 656-7368 (213) 654-2214 

MC, VISA and CHECKS ACCEPTED ­

Circle 26 on Inquiry card. 

BASF 
FlexyDisks® 

51/4"
Specify soil. 

10 or 16 sector Price/10 Price/100 


1 side/double density $20.00 $185.00 

2 sided/double density 34.50 325.00 


Specify soil8 If or 32 sector Price/10 Price/100 

1 side/single density $21.00 $195.00 

1 side/double density 29.50 275.00 

2 sided/double density 34.50 325.00 


Ce~ ilied Check • Money Order • Personal Check 

Allow up to 2 weeks Ior personal checks to clear. 

Add St SO to each order lor U .P. S. shipping charges_ 


NJ Residenls add 5% NJ Sales Tu 

280 Dukes Parkway, P.O. Box 85 
Somervllle, N.J. 08876 • (201) 725·6680 

Dealer Inquiries Invlled 

Circle 119 on inquiry card. 

MEGA!llil\ll'.il 
i:l:!M 'cOMPATIBLE MEMORY BOAR 

EATURES: 
On Baud ~irmur~ t .ip1n,iun from 6-'K lo J.\t B~tt 

.\bmor~ \\ rilt Prnltcl C'umm1nd 

Protnm C11nlrulltd B1nkint c·1p1bilil) in 12HK or Sl2K Blocb 

.\1tmor' Errm lltltelion 

Flulblt .\trmory Buund.r) Stl rr tiun 

- On Board T"u .\tl)OS Suppurltd A ..ynrhrunom HS-232-C Poth 

• Prict Sllrh 11 5495.00 

P.O. BOX 16115, IRVINE, CA 92713 
(714) 553-0133 (714) 727-0202 

Circle 149 on Inquiry card. 

MEMOREX 
n.EDBLE DISCS 

WE Wlll NOT BE UNDER· 
SOLDn CaU Free (800)235-4137 
for prices and infonnation. Dealer 
inquiries invited and C.0.D.'s 
accepted 

San Luis Obispo. CA 
93401 . In Cal. call 
(800)592-5935 or 

~~-qp!805J543· J037 

Circle 293 on Inquiry card. 

DISKETTES 

5 1/4" SPECIFY SOFT. 10 or 16 SECTORS 

PRICE1tO PRICE ISO 

SSSD S23.00 5112.00 

SSDD __ 26.00 12600 

PRICE ; IOO 

$215.00 

235.00 

OSDD - ­ 32.00 156.00 295 00 

8 " SPECIFY SOFT or 32 SECTORS 

PRICE110 PRICE /SO 

SSSD - ­ 525.00 5122.00 

SSDD 30.00 

DSDD __ 34.BO 

145 00 

165.00 

PRICE1mo 

5223.00 

26300 

30300 

800·824·7888 ALL STATES EXCEPT CA 

800-852 •7777 FORCARES•OENTS 

ASK FOR OPERATOR #906 

CHECKS. MO VISA. M C - ADO 52 00 S~IPPING 
CA RESIDENTS ADO 6.,_ SALES TAX 

Circle 112 on Inquiry card. 

NEW! 5·100 BUS COMPATIBLE 
SINGLE BOA.RD COMPUTER WITH VIDEO OUTPUT 

Ul!i£8: 
Thn. r ..d c~n hlt'l"'.o~ "''"' ""nd.w...- ....,~ lio.11d cumoui.•1 "' ,, S IOCI .nJ•..Y'n' .,.d,-o 
oni..•of~u·c,ml 

FEATURES: 

~ MH 2/ .Wll. " .Hl>lt>tlKuJ tl'ltOM.upon~" :>I.lb< HA.\U"""" l\11 •nL...,tP<.Hl~.unr" Iii! 

CulP..1 1:on. OO'll' llEHT ,....,.K. 1'>J'UI Pll•1 ...111 •<1'•·1<uPI "-"W""" ,...i,.., ·-·II~·' fNl•'.:'~I 


_,drg uin.t>..1... (,..,,,.,.., vwl••O, ut-!dlc~. h!,,,~,r>~\, <!'"""" up..,h,1.1--. 


PRJCE1 
;..""' ... 

Monoim ~11d ...U.. 1~~ t.o!,~otl" fot fJ'ROMl s.IS!kl 
$...u11:~hJ1~•<JSl.Wi'> ..,..,.,O! puuh""°I s1sm 
Hud lo hnd he:~ Ii<!. 1c,..1'"1J.~ ndt .-~ PHO~t'tl Sl500 

CA<l'QIN,<,• ,......... '
 _,_.,_. " 
Ml4"1'_ ,..,.,,EMS ..·-·-~ 
t.)'H Ul6 

Circle 150 on inquiry card. 

http:�nL...,tP<.Hl
http:MEGA!llil\ll'.il
http:ea.16.95
http:5V)450ns8115.95
http:81113.00
http:4116120ns8/S16.50
http:4116150ns81114.50
http:81�11.00
http:LRllEMOOO.co


A P Products 15% OFF 
A P Hobby-Blox 15% OFF 

L • 

l~,:- \ 
Anchor Automation Signalman Modems 
All Signalman Modems are Direct Connect. and include cables 
lo connecl to your computer and to the telephone.Signalman 
Modems provide the best price-pe11ormance values.and start 
at less than $100. ·D11l1r and OEM lnqulri11 lnvlled. 
Mark I RS232 
Mark II for Atari 850 
Mark Ill for Tl99/4A 
Mark IV for CBM/PET with software 
Mark V for Osborne (soflware available) 
Mark VI for IBM Personal Computer 
Mark VII Auto Dial/Auto Answer 
Mark VII I Bell 212 Auto Dial/Answer 

DC HAYES Smulmodem 
RS232 MODEM - Accouslic 
RS232 MODEM - CCITI frequencies 

229 
11 g 
175 

We carry Apple 11+ from 
Bell & Howell 

65 
Apple LOGO 150 
Video Recorder Interlace 545 
Super Serial Ca1d 149 
Thunderclock Plus 11 9 
ZBO Soflcard and CP/M 295 

SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 10/6.95 
6502A/6512A 840 10/7 95 
6520 PIA 5.15 10/4.90 
6522 VIA 645 10/6. 10 
6532 790 10/740 
21 IH200 245 
21 1H300 2 25 
2716 EPROM 4.90 
2532 EPROM 8.90 
6116 H1tach12KX8 CMOS RAM 8.90 
4116-200 ns RAM 
Zero Insertion Force 24 pin Socket 
S-100 Wire Wrap Socket 

Parallel Printer lnter1ace/Cable 

Integer BASIC Card 

Grappler lnlerface 

Apple Paddle Pair 

T G Producta Joyallck for Apple 
T G Paddles 
DC Hayes Micromodem 11 
V1dex 80 Column Card 
fullFORTH+ for Apple (fig-Forth) 
S1lentype Printer and Card 
Graphics Tablet and Card 
Apple PASCAL Language 
Apple FORTRAN 
We slack EDUWARE Software 
GENIS I Courseware Development System 
Unicom Grade Reporting 
Unicom School Inventory (resource mgmt) 
Executive Briefing System with fonts 
Appll Oum piing IMlcr1l1kJ Pr1n 11r lnlerf1c1 
Appl• Dumpling wlltl 16K Bullu 

252 Bethlehem Pike 

50/6 55 100/6.15 
50/7.35 100/6 90 
5014.45 100/4.15 
50/5.75 100/5 45 
5017.00 100/660 
25/2.30 100/2.15 
25/2 10 100/200 

51450 10/400 
5/8 45 10/7 90 
5/845 10/7.90 

8 for 15 

iii 
2.00 
240 

85 
150 
139 

29 
48 
32 

2 9 9 
259 

69 
31 0 
645 
195 
160 

185 
250 
250 
225 
11 5 
16D 

~commodore 


We stock the complete line. See us for 

Personal, Business. and Educational 


requirements. 

Educational Discounts Available 


PETSCAN I $345 base price. 
Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perlecl for schools or multiple word processing config­
urations. Base conllgura11on supports 3 compulers 

VIC 20 229 
VIC t 515 Prinler 335 
VIC 3K RAM 32 
VIC BK RAM 53 
VIC 16K RAM 99 
VIC Disk Drive 465 
VIC Pinball 32 
VIC Omega Race 32 
Spiders al Mars (UMI) 39 
VIC Draw Poker 24 

VIC Sargon II Chess 32 
VIC GORF 32 
Meleo1 Run (UMI) 39 
VIC Radar Ralrace 24 
Amok (UMI) 20 
Snakman 15 
Rubik 's Cube 13 
Programmers Reference 15 
Renaissance (UMI) 39 
VIC Superslol 23 

VICTORY Sollw1re for VIC 
Street Sweepers 12 Maze in 3-D 12 
Nigh! Rider 11 Cosmic Debris 1 2 
Treasurers al Bal Cave 1 7 Grave Robbers Adventure 11 
Games Pack I 1 2 Games Pack II 

TNW 488/103 wi th DAA 
Compu1e1·s First Book of PET ICBM 
WordPro 3+ - 32K CBM. disk. printer 
WordPro 4+ - 8032. disk. prinler 
SPELLMASTER spelling checker lor WonlPro 
VISICALC for PET. AT ARI. or Apple 
SM-KIT enh1nced PET/CBM ROM Ulililies 
Programmers Toolkil - PET ROM Utililies 
PET Spacemaker II ROM Switch 
2 Meler PET to IEEE or IEEE to IEEE Cable 
Dust Cover for PET or CBM 
IEEE -Parallel Printer Interlace for PET 
IEEE-RS232 Printer Interface for PET 
The PET Revealed 
Library of PET Subroutines 
SADI lntell1gen1 IEEE-RS232 or parallel 
Progrimmlng lhe PET/CBM ICompulel) - R. Wul 
Compute' First Book of VIC 
Whole PET C1l1log (Mldnighl Gmllel 
4 P1rl Humony Mualc Syalem lor PET 
Color Chart Video Board tor PET 
PET Fun and Games (Cursor) 

1 2 

450 
11 

195 
300 
170 
190 

40 
35 
36 
40 
8 

110 
120 
1 7 
12 

235 
20 
11 
6 

60 
125 

11 

Colmar . PA 18915 215-822-7727 ompu ers chargesonallprepa1dorders Pricesllstedareonrashd1scoun1 
Circle 4 on Inquiry card basis Regular prices slightly higher Prices sub1ect lo change 

USI Video Monitors - Grten or AMBER 20 MHz hl·rea 
Dealer and OEM inquiries inviled. 

FlexFiie for PETICBM $80 
Dalabase. Report Wriler with calculations. Mailing lists. 

FORTH lor PET lull FIG model - Cargill/Riley $50 
MelacompllerlorFORTH lorindependent object code 30 
-----------------------------------------------.-----------------·······­
KM MM PASCAL for PET/CBM 85 
EARL for PET/CBM Disk-based ASSEMBLER 65 

Super Gr1phlc1 - BASIC Llngu1g1 Exlenalona 45 
Fast machine language graphics routines for PET /CBM. 

RAM/ROM for PET/CBM 4K $75 BK $90 

A B C I 


DISK 
SPECIALS II 
SCOTCH (3M) 5" 10/2 45 5012.35 
SCOTCH (3M) 8" 10/2.60 50/245 

We stock VERBATIM DISKS 
Write for Dealer and OEM prices. 

BASF 5" or 8" 10/2.00 20/1.95 

Wabash 5" 10/180 5011.75 
Wabash B" 10/225 50/2.20 

We stock MAXELL DISKS 
Write for dealer and OEM prices. 

100/2.30 
100/2.40 

100/1.85 

100/1.70 
100/2.10 

Disk Slorage Pages 1 0 for $4 Hub Rings 50 for $6 
Disk Library Cases 8" - $300 5" - 2.25 

CASSETTES-AGFA PE·61 l PREMIUM 
High output. low noise. 5 screw housings. 
C-1 0 10/.56 50/.50 100/.48 
C-30 101.73 50/.68 100/.66 

SPECIALS 
EPSON MX-80 Printer with G11flru+ 

EPSON MX-SO FfT Printer with 61111111+ 

EPSON MX-1 DD Printer with Gr11!111+ 

Zenilh ZVM -121 Green Phosphor Monilor 10~ 


Okidata and Prowriter printers available 

STARWRITER Daisy Wheel Printer F1 0 1445 

We Stock AMOEK Monitors 

Walanabe Intelligent Plaiter 990 6-Pen 124 0 

S1a11cide anli-static spray 6 

dBASE II 445 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 

Syn1rtek SYM-1 Microcomputer SALE 189 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 

[~ Alspa Computer, Inc.] 
The price-pe11ormance leader. Includes ZBOA. 1 or 2 full 8" 
drives (double density, double sided). 3 serial and 1 parallel 
po1t. and winchester port Prices start at less than $2000. 
DEALER and OEM inquiries invited. 

~"'''* [data~- systems 
Z90-80 64 K 1995 
Z90-82 64K, 1 double dens. drive 2245 
Z37 1.3 Megabyte Dual Drive 1355 
Z19 Video Terminal (VT-52 compatible) 695 
All Zenith Hardware and Software Discounted. 
ZT-1 lnlelllgenl Communications Termlnal 550 
Zl 00 16·b1U8-bll System CALL 

~ 

ATARr 
SPECIALS 

800 Computer 675 
400 - 16K 269 
810 Disk Drive 440 
825 Printer 625 
850 Interface 170 
Inside Alari DOS 18 
Joysticks or Paddles 19 
16 KRAM (Microlek) 69 
32K RAM (Microtek) 99 
Pilot 65 
Super Breakout 29 

Microsoft BASIC 72 
MISSILE COMMAND 29 
ASTEROIDS 29 
STAR RAIDERS 34 
Space Invaders 29 
Music Composer 35 
Caverns a I Mars 33 
PAC·~N 38 
CENTIPEDE 38 
First Book of Alari 11 
Anch1r Mod1m - Al1r1 85 

Write for prices on other Alari items. 

WRITE FOR CATALOG 
Add $1 25 per OJder for sl11pp1ng We pay lialancc of UPS s1ir1ace 

I 

http:100/2.10
http:100/1.70
http:100/1.85
http:100/2.40
http:100/2.30
http:100/2.15
http:100/4.15


INTELLIGENT PRINTER INTERFACE 
16.000 BYTE BUFFER I STANO ALONE 

PARALLEL I SERIAL INPUT /BAUD RATES · 50 lo 19.200) 
OPTIONS INCLUDE: GRAPHICS o REVERSE PAINT o BOLO PAINT 

UNOEA·SCOAE o REPAINT OF BUFFER 
ADJUSTMENT OF LINES PEA·INCH 
CHARACTERS PEA·INCH SELECTION 
DOUBLE LINE 

CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM t450.00 BARE BOARD t126.00 

MASTER CARD & VISA ACCEPTED 

Circle 407 on Inquiry card. 

TIRED OF CHANGING 
CABLES AND TURNING 
KNOBS? 

~AKI IWITCM •
Ii. ... ,I. 

-·111­
.s.-..c'*"''-htt, 

ASCI SWITCH 
•Computer Controlled or Manual 
•Command Code User Selectable 
•Select one of two Peripherals 
• Select one of two Computers 
• Asynchronous to 19200 Baud 
• No External Power Needed 

Call or write 

ADVANCED SYSTEMS CONCEPTS. INC. 

P .0.BOX Q, ALTADENA. CA. 91001 


!2131 684 · S461 or 794-2308 


Circle 9 on Inquiry card. 

CP/M COMPATIBLE-CP/M EFFICIENT 

• 4 MHz Z·BOA CPU. Two banks of 64K RAM 
•Two RS-232 serial pons• Full centronics 
printerpon •True hard disk interface• Exter ­
nal DMA 1/0 •Compatible with 5 inch and 
B inch drives. single/double density• Real 
lime clock• 5 volts only at 1.5 amps •Com­
pact size •Source Listings are included 

s9ec\o\ fi o\\e~ /[tf[ 
l\\)t\0 ()

\l\\~0 \:)()().() INSIGHTENTERPRISES.CORPORATION 
QI\\'! 373 N Weslern Ave .. Sui1e 12. 

Los Angeles. CA 90004.(213) 461-3262 
Dealer. OEM . lnternalionol Inquiries Welcome 

Circle 193 on Inquiry card. 

Get more out ol your 
Apple with the MICRO 
on the Apple Serles 

Vols. 1, 2, &3 $24.95 ea. 

;,. . )'Jee='$l~!;jl~: 
In PA 1-800-662·2444 
MICRO INK, Inc. 
P.O. Box 6502 
Chelmsford, MA 01824 

GRAPH-PAK 
Fo rtr an compa11ble 1nteract1ve plott ing 
package based on CALCOMP standa!'ds. 
Oulput is to M1croAnge1o' or 10 pen 
pl oller. . . . . . . 5270.00 
(CPtM and Microsoft Fortran·BO r equired J 

SPRINT 
Hardcopy program for MicroAngelo· 
Output is to l.O.S. or EPSON graphics 
pr in ters. CP/M compa11ble . . 5125.00 

Loborotory Computer Systems. Inc. 
1::19 Main S1ree1. Cambridge. MA 02142 
(617l 547 -47::18 
· Tr<1de11rnrk or SCION Corp 

Circle 244 on Inquiry card. 

Circle 290 on Inquiry card. 

C lrcle 217 on Inquiry card. 

FORECASTING 
EASl / AAIMA - The first and only microcom­

puter program to develop and run ARIMA 
(Box-Jenkins) models ... all automatically. De­
signed for the stock or commodity trader. 
Create a database or read Compu Trac files 
directly. Requires no knowledge of statistics. 

$300. 

TWG/ARIMA - The statistician's version of 
EASl /AR IMA. Complete control and more op­
tions . such as seasional models and Box-Cox 
transformations. $ 300. 

ELF is our general purpose statistical 
package. $ 200. 

All are for the Apple 11 • with 48K of 
memory, Applesoft" and DOS 3.3. 

Visa and MasterCard accepted. 
Call or w rite: 

74 "ill~ tJ-.¢ 
3907 Lakota Road 
P.O. Box 10114 
Alexandria, VA 22310 
1703) 960-2587 

'Trademarks of Apple Computer. Inc. 

Circle 413 on Inquiry card. 

~ ~~.~ ScotcH 
~ DISKETIES 

Write for ourSAVE 40°/o complete list. 

5 1 J' " Specify soft, Prlce/10 
74 10or 16sector 

#744 1 side/sgl dens .. . . . . $2 6. 70 
#744D 1 side/db/ dens. . . . 31 .2 0 
#745 2 sides/dbl dens. . . 38.40 

8 1 1 Specify soft 
or 32 sector 

#740 1 side/sgl dens ... . .. , ..... 27.30 
#741 1 side/dbl dens . ..•. . • .. . .. 35 .80 
#743 2 sides/dbl dens . . . . .. . .... 43.60 

CHECKS - VISA - MC - C.O.D. 
1313) 777-7780 ADD $2 SHIPPING 

L Y8EN COMPUTER SYSTEMS 

2 7 204 Harper Ave. 


St. Clair Shores. Ml 48081 


Auth0tlzed Dl1lrlbutor 
lnform.Jtlon Procn1ing Product.I 3M 

C lrcle 226 on Inquiry card. 

I I lo the computer 
"We monitored Iha· ou pu d round abso· 
with a spec/atty built mele~nt the tape ... " 
lutely no dropouts throuS~ac~ papadopoutos 

!TUI 1 DDZ. 

'''" D 750 

C-IO o eoo 
C-20 01000 
Hard Box D 2.50 

Sot18ox D 2.00 

zooz. 
01350 
01440 

Ot&OO 

D •00 
0 ,.. 

Beaverton, OR 
Qol. 1e5'den1s add 8". Mies La.I 

Shipping l doz S2. 2 dot SJ 50. 
3 doz. $4 50. Eacti addt11on1u doz 
sso 
'llfrlhffullfg,CJU,umrvDISCOU rTS 

S .......... . 
S"lrflllllto 

C•lt•ICt1I 

··~ C.11: 213/71~1430 

YORH 10Computerware 
24573 K1tlr1dge St B-5 Canoga Park. CA 91307 

Circle 439 on Inquiry card. 



Why use their flexible discs: 
BASF, Control Data, Dysan, I BM, Kybe, Maxell, 

Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 

MEMOREX 

high quality error free discs? 

CE quant. 
100 price 

Product Descript ion Part # per d isc($) 

8" SSSO IBM Compat ible (128 B/S, 26 Sectors) 3062 2.09 

8" SSSO Shugart Compatible, 32 Hard Sector 3015 2.09 

8" SSSO CPT 8000 Compatible, Soft Sector 3045 2.99 

8" SSOO IBM Compatible (128 B/S, 26 Sectors) 3090 2.74 

8" OSOO Soft Sector (Unformatted) 3102 3.34 

8" OSOO Soft Sector (128 B/S, 26 Sectors) 3115 3.34 

8" OSOO Soft Sector (256 B/S, 26 Sectors) 3103 3.34 

8" OSOO Soft Sector (512 B/S, 15 Sectors) 3114 3.34 

8" OSOO Soft Sector (1024 B/S, 8 Sectors) 3104 3.34 

5%'' SSOO Soft Sector w/Hub Ring 3481 2.34 

5114" SSOO 10 Hard Sector w/Hub Ring 3483 2.34 

5114" SSOO 16 Hard Sector w/Hub Ring 3485 2.34 

5114" OSOO Soft Sector w/Hub Ring 3491 3.09 

5114" OSOO 10 Hard Sector w/Hub Ring 3493 3.09 

5%'' OSOO 16 Hard Sector w/Hub Ring 3495 3.09 

5114" SSQO Soft Sector w/Hub Ring (96 TPI) 3504 2.99 

5114" OSQO Soft Sector w/Hub Ring (96 TPI) 3501 3.99 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; DSDD = Double Sided Double Density 
SSQD = Single Sided Quad Density; DSQD = Double Sided Quad Density; TPI = Tracks per inch 

New... Free Disc Offer on Memorex Flexible Discs! 
Special Offer # 1 - Get 20% free discs! 
If you're selling or using other brands of flexible 
discs, we would like you to try Memorex brand 
discs. As an incentive to get you to buy Memorex 
discs, we now have a special offer until October 
31, 1982, for anybody selling floppy discs. For 
every case of 100 Memorex mini·discs you buy 
from CE tor resale, you'll get 20 free Memorex 
3481 mini·discs, directly from us. There is no limit 
to the number of discs you can purchase on this 
special offer. This deal effectively gives you new 
lower pricing on Memorex mini·discs. Forexample, 
purchase 100 Memorex 3481 discs tor resale 
from CE. The cost is $234.00. You'll also get 20 
Memorex 3481 's free (a $46.80 value). $234.00 
divided by 120 discs equals $1.95 per disc! Mini· 
mum order on this offer is 100 discs, but the more 
you order, the more you save. To qualify for this 
resale bonus, simply tell us you're going to resell 
these discs when you order. 
Special Offer# 2 - Get 10% more free discs! 
If you're a Memorex mini·disc user, you get 10% 
free discs. Every carton of 1 O Memorex 5V. inch 
mini-discs sold by CE has a coupon good for a 
free Memorex mini-disc. For every case of 100 
Memorex mini-discs you buy from CE, you'll get 
1 O tree mini-discs directly from Memorex. There 
is no limit to the number of discs you can purchase 
on this special offer.Offer# 2 ends on December 
31, 1982. This offer can reduce your cost even 
more. From the previous example, when you buy 
100 Memorex 3481's from CE, with the 20% 
resale bonus, your cost was only $1.95 each. 
With the 10% user bonus, your cost for 100 
Memorex 3481 's would be $195.00 divided by 
11 o discs which equals $1. 77 per disc. That's 
almost a $57.00 savings per hundred discs from 
our every day low price. As before, the more you 
order, the more you save. All Memorex discs sold 
by Communications Electronics are of the highest 

Quanti t y Discoun t s Ava i lable 
Memorex Flexible Discs are packed 1 O discs to a carton 
and 1 O cartOns to a case. Please order only in increments 
of 100 units for quantity 1Qt\ oricing. We are also willing to 
accommodate your smaller (l,ders. Quantities less than 
100 units are available in increments of 10 units at a 1 0% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same lime and deduct 1%: 1,000 
or more saves you 2%; 2,000 or more saves you 3%; 5,000 
or more saves you 4%; 10,000 or more saves you 5%; 
25,000 or more saves you 6%; 50,000 or more saves you 
7% and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Memorex compatibility hotline. Dial tolHree 
800-538-8080 and ask forthe flexible disc hotline extension 
0997. In California dial 800-672·3525 extension 0997. 
Outside the U.S.A. dial 408-987·0997. 

Buy with Confidence 
To get the fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 billing. All 
sales are subject to availability, acceptance and verif ication. 
All sales are final. Prices, terms and specifications are 
subject to change wilhout notice. Out of stock items will be 
placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited 
with a $20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.0.8. Ann Arbor, 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronlcs. Box 1002, 
Ann Arbor, Michigan 48106 U.S.A Add SB.00 per case or 
partial-case of 1 00 S·inch discs or $6.00 per case or partial 
case of 100 SY•·inch mini-discs for U. P.S. ground shipping and 
handling in lhe continental U.S.A Jf you have a Master Card or 
Visa card, you may call anytime and place a credit card order. 
Order loll·l ree in the U.S. Diel 800-521-4414. If you are 
outside the U.S. or in Michigan, dial 313-994-4444. Order your 

Free disc offer 
Save 200/o/10% 
~m l VIS4 

Order Toll-Free! 
(800) 521 -4414 

In Michigan (313) 994-4444 

For Data Reliability-Memorex Flexible Discs 

e~OMMUN ICATIONS 

..ELECTRONICS'M 
ComputerProducts Division 

quality, certified 100% error free and backed by a high quality, error free Memorex: discs today. 854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A. 
full one year factory warranty. CopyriOhl ~1982 Commun1Calions Electioolcs" Call TOLL-FREE (8001 5 21 ·4414 o r outside U.S.A. (3 131 994·4444 

Circle 78 on inquiry card . BYTE October 1982 491 



- - -

ANNOUNCING THE 
FOX & GELLER 

dlASE II 
PROGRAM 

GENERATOR! 
QUICKCODE™ 

Now, without any programming, 
you can create these in seconds: 

• MAILING LABELS 
• WORDSTAR FORM LETTERS 
• MTA ENTRY I RETRIEVAL PGMS. 
• dBASE FILES 

$195 
INTRODUCING dUTIL™ 

The dBASEll utility program. 
Automatically improves and comments 
your programs. Many other features. 

$99 
Fox & Geller Teaneck, NJ 07666 
P.O. Box 1053 (201) 837-0142 
dBASE-11 TM Ashton·Tate 
Wordstar TM Micropro lnt'I 

Circle 168 on Inquiry card. 

SoM your clK ~ buil l~ ourfece 
_. 0.,-.. ...._ All onion IMpped 

hm ~ wllh9i 24 ""'- CaD toll FREE 
(800) 23$4137 .. .,..._ ....i ............... 

""--and,._ Uni~ 

Circle 293 on Inquiry card. 

PERTEC TAPE DRIVES 
T6860.9·25 

New ....... .. ...... 51595 

Used ... .... . .. .. ... . 5795 


T6848·9·25 
New . . .. ... . ........ . 51495 

Used ... .. .. . .. ...... .. 5695 


WANGCO TAPE DRIVES 

MODEL812 


New ....... . . . ........ 5995 

Used .... . .... . .... . ... 5495 


(714) 973-4773 
SOUTH COAST COMPUTER SYSTEMS. INC. 

Circle 361 on Inquiry card. 

RGB Hi Resolution Color 

RGB Displays 


H19hContrul 8l1cll .SlrlpeT11b• 

~r,·l~~~~~:ri::::.· 
F11UOocu1Hnt1Uon 

1111122!1 YAC, IQw. 

I001yW11Hnly 

An1l09 lr1pu11 

.H.:..~3..~.!t~. r 
19". $38900 
6'0pluls>e51!>1e2511n1u.4Blb1. . ' 
IBM Cable . $4900 
AU.e Cl1c11lldlsPl1y116Co1011 

Note: Enclosed Models Now Available 

-APPLE­
16K RAM DISK DRIVE 

$59.95 $289.00 
Full y Tes t ed & Guaranteed 


Just Plu g 'N Run 

o~alin' Electronic• Dealers 01 
' 1• " , • 1 • " ' " 
••~49J~9l-O 

1 ~ "' "' • ' •f " • ' " I 
mvillple u1111 pr1cinQ 

Circle 130 ol'l Inquiry card. 

DISK DRIVES 

SANYO EXTERNAL 

$320 

IBM INTERNAL 

$270 

TRS 80 DRIVES 
Bare $205 
Complete $250 

ORDERSONLY: 1·800-327·6590 
Voice: 305-877- 2830 DATA: 305·877-2829 

638 S. Dillard St. 
Gfl We st Orange Shppg. Cntr . 

~systems! Winter Gard en, 
U/O !) FL 32787·0915e1..1 

Sprint 68 
Microcomputer 

ANNOUNCING.•. 

An affordable, commercial-quality 


Signature Analyzer. 


Signature analysis is an exacting micropro­
cessor troubleshooting tool. The µ.TlOOO pro­
vides industry-compatible signatures at a third 
of the price. 

The N.W.S. Inc. µTlOOO will perform Signature 
Analysis on most microprocessor-based systems 
and projects. Stable signatures at up to 8 MHz, 
more than sufficient for all 8 and most 16 bit 
microprocessors. 
Also available, Implementing Signature Analysis. a 
technical manual providing al\ the details 
necessary to implement Signature Analysis on 
any microprocessor-based design. 
Manual provided with each µTJOOO. or available 
separately. 

µT 1000 . ............•. . ..... S279.00 

Implementing S .A. ............. SJ0.00 


N.W.S. Inc. 
P. O. Box 62 


Westminster, MD 21557 

(30 l J 875-4054 

130 I I 8 4 8 -4828 


Deo ler inquiries invited. 


Circle 268 on Inquiry card. 

MEMOREX 

Flexible Discs 

LOWEST PRICES 

IN THE 


UNITED STATES 

Call collect for our prices. 

(213) 896-2568 
Dealer inquiries inv ited.~-

C.O.D.'s accepted --., 

THE FLOPPY DISKOUNTER 
P.O. Box 848 ·Arleta, CA 91331 

Circle 163 on Inquiry card. 

RAM' 
For ATARI 

48K RAM BOARD FOR THE 400 
with Lifetime Warranty 

• Highest quality available 

• Reduces power consum.ptlon 
• Reduces heat 

l 48K Board 1400) $240 
32K Board 1400/800) $100 

FREE SHIPPING ANYWHERE IN U.S.A.-!) 
INTEC 

PERIPHERALS 
I 

CoRP 
906 E. Hlghland Ave. -San Bernardino, CA 92404 

LI (714) 881-1533 z 
AT ARI , 400, 800 1r• Tr •d• m•rk1 al ATARI , In c. 

,, 
~ 

' ! 

Circle 198 on Inquiry card.Circle 414 on Inquiry card. 



EPROMS STATIC RAMS 

1702 (lns 3.00 2101 &450ns 1.85 
2708 (45ns 2.99 21L02 (25 ns LP 1.55 
2716 ~v 450ns 3.95 2111 ~450ns 2.49 
2716-1 v 350ns 8.50 2114 450ns 1.95 
2532 v 450ns 8.95 2114L-3 po ns LP 2.25 
2732 v 450ns 8 .95 2114L-2 200ns LP 2.30 
2764 v 450ns Call TMM2016 l200ns 9.00 

TMM2016 150ns 11.00 

DYNAMIC RAMS HM6116 200ns Call 
HM6116 1150ns Call 
HM6116 120ns Call 

4027 
1250nsl 

2.00 
4116 200ns 137 LP = Low Power 
4116 150ns 1.75 
4164 200ns Call 

zao 6800 

8000 16K APPLE 
Z80 A CPU 5.45 
Z80 A PIO 5.45 6800 5 .65 

RAM CARD Z80 A CTC 7.00 6828 14.90 6860 10.90 
6802 8.65 6834 16.90 6862 11.90 

)35 16.00 8239 4.75 Call for Complete List 
6808 8.45 6840 7 .95 6875 6.90 

) 39 19.00 8243 4.75 Upgrade your48K Apple II 6809 24.00 6843 41.95 6880 1.80 

) 80A 3.90 8250 14.90 to ful/64K 
6809E 29.00 6845 16.90 

l 85A 8 .50 8251 4.50 MICROPROCESSOR 6810 3.50 6847 15.90 68800 10.00 

) 8 8 39.00 8253 8.75 BARE BOARD 24.00 REAL-TIME CLOCK 
6820 3.50 6850 3.50 68821 12.00 

l55 11.00 8253-5 9.75 
6821 3.50 6852 3.50 68850 12.00 

156 11 .00 8255 4.50 KIT 49.00 MSM 5832 
L8 5 29.00 8255-5 5.20 ASSEMBLED & TESTED 69.00 6.9014 1 39 .00 8257 8.50 
148 29.00 8259 6.85 
155 44.00 8272 39.00 LEDS 6500 UPGRADE 
20 2 44.00 8275 29.00 
205 3.45 8279 9.25 Jumbo Red 10/1.00 YOUR 
?12 1.80 8279-5 10.25 Jumbo Green 6/1.00 6502 6 .90 APPLE!14 3 .75 8282 6 .50 Jumbo Yellow 6/1.00 6502A 9 .4 5 
~ 16 1. 75 8283 6.50 6504 6.90 or 
~24 2.45 8284 5.50 6505 7 .65 
:26 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 
:28 4 .50 8287 6 .50 6520 4 .35 
:37 19.00 8288 25.00 RS 232 Male 3.00 6522 9 .90 
38 4.75 8289 49.00 RS 232 Female 3.50 6532 13.95 

RS 232 Hood 1.20 6551 11 .75 

74LSOO SERIES MISC. 

4LSOO .24 74LS123 .95 74LS253 .80 
Disc Controller 

4LS01 .24 74LS124 2 .90 74LS257 .80 
4LS02 .24 74LS125 .95 74LS258 .8Cl 1771 18.95 
4LS03 .24 74LS126 .79 74LS259 2.80 1791 34.95 
4LS04 .24 74L5132 .75 74LS260 .60 1793 34.95 
4LS05 .24 74LS136 .49 74LS266 .49 1797 49.95 DISKETTES CMOS 
4LS0 8 .24 74LS137 .95 74LS273 1.60 5%" 
4LS10 .24 74LS138 .75 74LS275 3.25 ATHANA 
4LS11 .30 74LS139 .75 74LS279 .49 Uarts SS SO Solt 23.95 4000 .25 4071 .30 
4LS12 .30 74LS145 1.10 74LS280 1.95 WABASH 4001 .30 4072 .30 
4LS13 .40 74LS147 2.20 74LS283 .95 SSSDSolt 23.95 4002 .30 4073 .30 
4LS14 .89 74LS148 1.20 74LS290 1.20 AV3-1014 5.85 VERBATIM 4006 .90 4075 .30 
4 LS15 .30 74LS151 .75 74LS293 1.79 AV5-1013 3.90 SS DD Solt 28.95 4007 .25 4076 .90 
4LS20 .24 74LS153 .75 74LS295 .99 AV5-2376 12.00 4008 .90 4078 .30 
4LS21 .30 74LS154 1.75 74LS298 .99 TR 1602 4 .25 

IC Sockets 
4009 .45 4081 .30 

4LS22 .24 74LS155 .89 74LS324 1.75 ST W/W 4010 .45 4082 .30 

4 LS26 .30 74LS156 .89 74LS352 1.49 Interface 8 PIN .10 
4011 .30 4085 .90 

4LS27 .24 74LS157 .75 74LS353 1.49 
.49 4012 .30 4086 .90 

4LS28 .30 74LS158 .75 74LS363 1.49 
14 PIN .12 .50 4013 .45 4093 .90 

4LS30 .24 74LS160 .95 74LS364 1.95 
16 PIN . 15 .57 4014 .90 4098 2.49 

4LS32 .36 74LS161 .95 74LS365 .89 
8T26 1.65 18 PIN .20 .85 4015 .90 4099 1.90 

4LS33 .55 74LS162 .95 74LS366 .89 
8T28 1.95 20 PIN . 25 .99 4016 .45 4502 .90 

4LS37 .55 74LS163 .95 74LS367 .69 
8T95 .95 22 PIN .25 1.30 4017 1.15 4503 .60 
8T96 .95 24 PIN .25 1.40 4018 

4LS38 .35 74LS164 .95 74LS368 .69 8T97 .95 28 PIN .35 
.90 4508 1.90 

4LS40 .30 74LS165 .95 74LS373 .99 
1.50 4019 .45 4510 .90 

4LS42 .49 74LS166 1.95 74LS374 1.69 
BT9B .95 40 PIN .40 l.BO 4020 .90 4511 .90 

4LS47 .75 74LS16B 1.69 74LS377 1.40 
DMB131 2.90 

ST =Soldertall 
4021 .90 4512 .90 

4LS4B .75 74LS169 1.69 74LS37B 1.15 
DSBB36 1.25 W /W =Wirewrap 4022 1.10 4514 1.20 

4LS49 .75 74LS170 1.69 74LS379 1.35 
4023 .35 4515 2.20 

iLS51 .30 74LS173 .75 74LS3B5 l.B9 
4024 .75 4516 1.50 

iLS54 .35 74LS174 .89 74LS3B6 .59 
4025 .35 451B 1.20 

4LS55 .35 74LS175 .B9 74LS390 1.79 LINEAR 4026 1.60 4519 1.20 

4LS63 1.20 74LS1Bl 1.99 74LS393 1.79 
4027 .60 4520 1.20 

4LS73 .39 74LS1B9 9.50 74LS395 1.59 
402B .75 4522 1.20 

iLS74 .44 74LS190 .89 74LS399 1.59 LM301 .32 LM741 .29 4029 .90 4526 1.20 

i LS75 .49 74LS191 . B9 74LS424 2 . B9 LM30B .75 LM747 .75 4030 .45 4527 1.90 

;LS76 .39 74LS192 .B9 74LS447 .75 LM309K 1.25 LM748 .49 4034 2.90 452B 1.20 

iLS7B .49 74LS193 .B9 74LS490 l.B9 LM311 .64 LM1310 2.45 4035 .B5 4531 .90 

iLSB3 .75 74LS194 .B9 74LS66B 1.65 LM317T 1.65 MC1330 1.69 4040 .90 4532 1.90 

iLSB5 .95 74LS195 .B9 74LS669 l.B5 LM317K 1.70 MC1350 1.25 4041 1.20 453B 1.90 

ILSB6 .39 74LS196 .79 74LS670 2.10 LM31B 1.49 MC135B 1.69 4042 .75 4539 1.90 

iLS90 .65 74LS197 .79 74LS674 9.50 LM323K 4 .75 LM1414 1.49 4043 .75 4543 2.70 

iLS91 .79 74LS221 1.10 74LS6B2 2.99 LM324 .59 LM145B .55 4044 .75 4555 .90 

JLS92 .65 74LS240 .95 74LS6B3 2 .39 LM337K 3 .90 LM14BB .95 4046 .90 4556 .90 

ILS93 .59 74LS241 .95 74LS6B4 2 .39 LM339 .79 LM14B9 .95 4047 .90 45Bl 1.90 
ILS95 .79 74LS242 1.79 74LS6B5 2 .39 LM377 2.25 LMlBOO 2.45 4049 .50 4582 1.90 

ILS96 .79 74LS243 1.79 74LS6BB 2.39 LM3BO 1.25 LM1BB9 2 .45 4050 .50 45B4 .90 
ILS107 .39 74LS244 .95 74LS6B9 2.39 LM3B6 1.00 LM3900 .59 4015 .90 45B5 .90 
ILS109 .39 74LS245 l.B9 LM555 .3B LM3909 .95 4053 .90 
JLS112 .39 74LS247 .79 Bl LS95 1.65 LM556 .65 LM3914 3.70 4060 1.39 BOC07 .90 
ILS113 .39 74LS24B 1.20 Bl LS96 1.65 LM565 .95 LM3915 3 .70 4066 .75 BOC95 .90 
ILS114 .49 74LS249 .B9 Bl LS97 1.65 LM566 1.45 LM3916 3.70 406B .39 BOC96 .90 
;LS122 .45 74LS251 1.25 B 1 LS9B 1.65 LM567 .99 75451 .35 4069 .30 BOC97 .90 

LM723 .49 75452 .35 4070 .35 BOC9B 1.15 
LM733 .95 75453 .35 

Circle 138 on inquiry card. 



8086/8088 
FIRMWARE DESIGNERS 


SYSTEMS 

PROGRAMMERS 


Use the alternative to PL/Mand 

assembler: 


c-systems 

C COMPILER 


• IBM PC (MSDOS). 
• Outputs assembler source code. 
• All byte and integer operators. 
• PL/M compatibility mode. 
• Supports far calls and 32 bit pointers. 
• Embedded shell/debug trace. 
• Price $195. 

Contact: 

c-systams Fullerton, CA 92631 
221 N. Berkeley Ave. 714-879-1123 

Circle 59 on Inquiry card. · 

~BASF Flexy­
Disks ® 

Write for ourSAVE 40o/o complete list. 

5 y.; ' ' Specify soft, Price/10 
4 1 O or 1 6 sector 

1 side/single density . . .. . .. . . . ... $26.7 0 
1 side/double density ..... .. • •.. . . 31 .90 
2 sides/double density. . . . . 37 .1 a 

8 1 1 Specify soft 

or 32 sector 


1 side/single density . . . ..•. .. . .•.. 26.70 
1 side/double density .... . .. • • .... 31.90 
2 sides/double density ............ 41.60 

CHECKS - VISA - MC - C.O.D. 
1313) 777-7780 ADD $2 SHIPPING 

L YBEN COMPUTER SYSTEMS 

2 7 204 Harper Ave. 


St . Clair Shores, Ml 48081 


Circle 227 on Inquiry card. 

dt~ATARI® 
~~]) •800 COMPUT~R (16K) $629.00 

:IE ~ o BOO COMPUTER (4BK) . . . . $7i B.00 
Q o 0 400 COMPUTER (16K) .. . . $265.00 
U i:5 ai 410 PROGRAM RECORDER ... $74.00
ffi ~ : 810 DISK DRIVE .. . .. .. ..... .. . $429.DO 

a_111__. *NEC 8023A-C PRINTER $475.00 
AXIDMGP·IOOPTR .... S299 .95 AXIOMIMP-4PTR ..... S489.95 
ENTERTAINER . ,.... .... S66.95 32K RAM (IN TEC) . S89 .95 
EDUCATOR . . ... S114 .95 J2K RAM (MICRDTEKl . S99.95 
PROGRAMMER .. ....... S52 .0D 32K RAM !MOSAIC! .... $118 .95 
COMMUNICATOR . . .. S299 .00 48K RAM (INTEC) ....... 5189.95 
BOOKKEEPER(KIT) .... 5169 .95 128KRAMOJSK ....... $425 .00 

,..._a._..

COSMIC 
COMPUTERS 
228 N. PROSPECTORS RO. 
DIAMOND BAR. CA . Q1765 
ORDER LINES OPEN 
MON-SAT 8 am· 9 pm 

FREE CATALOG: 
INDICATE APPLE OR ATARI 
PRICES FOR PREPAID ORDERS 
Aor. S~ tlU S1t1 •u • n~ p~• 11111wJ•e oro~r t1J1!1\ ... U• 
S11>1mrnr: ~.111 !Or ~OST CJ hi 1t11cenl~ .,10 ~ 
-;,1..,· I." ;,,,,, •I ,, !rio~~'"' ' r.4 :.·~" Int 

(714) 861·1265 

Circle 108 on inquiry card. 

FORTH-32·· 

IBM"PC 

N~:~~~Yc~~:;~~~2u~kr;?:~;~~~si~~ ~';goage 
mokes segment boundo11es 11onspo1ent lo !he p10 
g1omme1 

The FORrn.32 .. DEVELOPMENT SYSTEM 1eoluies in1er 
mtxed 16 ond 32 bn odd1essmg modeswllh 11g· FORTH 
compot1b1hty DOS mle1roce. ruU sc1een edilc·r os.semble1. 
d1sassemble1. giaphics and debug The power:vl QUEST 
CASE slatemen1 wilh smgle. mulh~le and range labehng 
is also inch.1ded 

!n addihon to FORTH·32'" you will 1ece1ve lhe QUEST 
P'ACKAGEBUlillEIHJTnrrr which t1onslo1ms user de 
veloped programs m!a mmke!able soltwore packages 
by buil d ing on disk a condensed executable image with 
only lhose FG>RT!l words needed 

User 011enled sell-leaching dcx:umentalton• All soUwore LS 
lully bocked ond updated lor cne year 

SICO FORTil-32 {SPECIFY PC.DOS. OR CP/M 86 ") 

550 FLOA11NG POINT LIBRARY (50f1WARE OR 8081) 


fOlffil~A1'•.:·~ h!ln<Ml'.:AJl\S{}t".ul"..11 kC;.;!IC!I :11;;.: 

M.-. ti" F. r.r.G.._"'li:lliD n<;,;;n.~.,;a; cr~~.~com'l..-"llF.TICN 
cp, ,.1&.t:;ATIIA."i":•.<.m:c;D1t:r".;.;.r.i:.~r1orn;;:;-

• QUEST RESEARCH, INC. Coll Toll FreeiZl (800) 5588088 
COD In Aloboma CallP.O. BOX 2553 

HUNTSVILLE. AL 35804 (205) 5J.l9405 

Circle 326 on Inquiry card. 

RELATIONAL DBMS 
IN CB-80 SOURCE 
FOR SYSTEM INTEGRATORS 

• 	 CB-80 & RMAC Source & REL files for easy 
development of Turnkey Systems 

•	 Separate- owerlays perform: RE TRIEVE. STORE 
O PE . DE LETE. REPLACE & MODIFY opera· 
1ions, leaving more memory for applic J1ion 
programs 

• 	 RETRIEVE dymuniully joins n'1ore than one 
relation and sorts the result s; no !iecondary 
links to reconstruct after storing data 

• 	 Nttmeric data is maintained in Binary format 
p ro.v id ing more capacity and flexibmty 1han 
typ1eal all -A SCI I sys1ems 

• 	 24 BIT inlernal record number!! allow up to 
16 MILLION DBMS records per r e lalion 

CU-00 Trademark of Digital Researd1, Inc. 

Basic System & Adminirnation Pkg - $350 
Query & Aggregation Languages - $150 
Manual for All Software - $25 (refundable) 

Telephone for Complete Brochure 

Applied Business Concepts, Inc. 
PO Box 22&&4 I Rochester, NY 14&92 

(716) 262-3999 

Circle 24 on Inquiry card. 

S100 BOARDS. PROVEN IN INDUSTRIAL OEM 

MARKET. NOW AVAILABLE TO END USERS. 


32K RAM/PROM Board ....... . .... $299.00 
16K RAM/PROM Board .... , . . . . . . . $229.00 

32K or 16K of RAM/PROM using 6116/ 2716'5 • 6 MHz 
timing •Any RAM/PROM address configuration 

32K PROM Board . . $165.00 
32K of PROM using 2716 's • 4 MHz timing • Individual 
chip seleclion/deseleclion 

Parallel/Serial 1/0 Controller Board . . $240.00 
8 Bit user programmable parallel 1/0 port • 2 
independent, programmable. full-duplex serial 1/0
channels • 4 channel vectored lnlerrupa controller • 6 
coun.ter/limer channels • no external! interrupt logic
required. 

CRT Controller Board $225.00 
MK3807 user programmable CRT controller• memory 
mapped video • reverse video 

RS232 to RS232/20MA Converter Board$85.00 
Standard 0825 connectors • RS232 signal switchability 

ALL BOARDS: Completely assembled & tested • double 

~:~~~i ~~~~~~~;~ef~1i ~~~J,t~~g~~~t~~\~
0

ri1;ge~;~~
bus lines. MANY EXTRAS. 

Phone or Write for Full Specification Sheet 
COMPUTROL INC. 

P.O. Box 9068 Livonia, Ml 48150 (313) 535·4644 

Circle 442 on Inquiry card. 

NORTH 

STAR 

USERS 

UNITE! 

* Get the infprmatiorl you need lrom the user's 
point of view 

* 	 Over 150 pages of members newsletter articles 
las t year 

*Dos and cp/m disk library for members 

* Solve problems 

* Gel assistance 
Membership dues $20 

International North Star Users Association 
P.O. Box 2789 H Fairfield, CA 94533 

Circle 195 on inquiry card. 

Call Toll-Free 
1-800-328-DISC for prices and infor­
mation. Dealer inquiries invited. 
C.O.D . and charge cards accepted. 
All orders shipped from stock. within 24 
hours. Call toll FREE 

North Hills Corporation 
3564 Ro l l ing View Dr . 

While Be,1r Lake, MN 5511 0 
1 -800-328-DISC 

MN Call Collect 1-612-770-0485 

Circle 277 on inquiry card. 

Valuable FORTRAN Enhancements 

with STRPAK111 

STRPAK is a collection of 135 sub· 
routines and functions specifically 
designed to enhance FORTRAN-80 
with: 

• String processing routines. 
• Character processing routines. 

• Directional character and number 110. 
• CPI M system calls and file controls. 

STRPAK source code 
(in RATFOR and MACR0·80): .. $225. 

RATFOR preprocessor for 
FORTRAN·80: . . . . . .. S 55. 

r--, EIRICGE 
~ Computer Company 

DMSION OF Sea Daca Corporation 
One Bridge Street, Newton, MA 02158 


TEL (617) 244·8190 TLX: 951107 


Circle 55 on inquiry card. 

http:Board$85.00
http:h!ln<Ml'.:AJl\S{}t".ul
http:FORrn.32


••••••••••••M••••••••••••••••••••••••••••••••••••••••••••••~ 

iFOR ONLY $129.95 Learn Computing : 
:From The Ground Up , .- . : 
: Build a Compuler kll lhal grows 
: wllh you, and can expand lo 64k 
: RAM, Mlcrosofl BASIC, 'R!XI Edi· 
: !or/Assembler, \\Ord Processor, 
• floppy Disks and more. 

EXPLORER/BS 
Here·s1h elowcos1way 1o learn 1he fundamenlal1 of com­
pu1in jl. 1he all·impo1iant basics you"\I need more and 
men'. as you advance in compu1er iikills. For jusl 51 29.AS 

~c;ih~ :~: (~~~~~~~~:d~~Y~~~11h6!w7o1:e:i~:t 
use prQl! rams. And it c.an grow inlO a system that is a 
matcbforany JM!non al compurer Of11hr.market. lnok at 
1hese fea lu r es: 80H~ Cen1111/ Pror-essinR U n it. !hr. 

;:ttr:~: 1~~~~;~t;ar1~·n~' ~';; 1~p:;;;1~ i~~n ~~~ 
alom!1) . Fourfl-hil ;i:.r..nne6-h11 inpu!/oulpulports from 
which you c.a n inpur and outpul your programs. as well as 
control ex1erio1 swiu.ht!s. relays. lights. elc. . a cassette 

~~~;~a;.::; 1t71a1~~!i~:m1 sl:J~j.~~~ ~~:~ ~!r~~~.~·~= 
system/monitor malws ~ easy 1o lea rn compuling in 
several importa nt wa~·~c • Ir allows s im pler. faster wril · 
inMand enr r.rin.11 or pmgrams • perm its ac.cess by you11 
1o a ll par t1of lhP system so you can check on !he slalus or 
any poinl in the proaram • 11 allows 1racini;! each pn::i­

~~~:1':"orrti!1~Pt~'tt:Jr:::~.iofl~~ !1i~.~!yini;! ~1J.J~ 
dClel much more! 

You Mtl a ll rhi' in the slartinR level (Level A) of lhe 
f.xplont/ltS lr.r nr.I S\211.95. lncreclihle! To u". iuslrl11r,,: 1 ou 1 8V ll(. 1mwe t supplr a nd IP.r m i nal or 
s~cial ~r/e~·~r!w- 1f you don·1 have them. see our 

0 1£vr. l A compulcr kit (Tr.rmina l Versionl s 121.m 

~ulc~~~l k~t (Hex Keypad/Display Version) . SIZll.95 
plus SJ Pal• 

:!~~n~o-.; 1~~~~;~ ~;us';:C!ii~~~~~~;n1,~:roJ0:e~: 
pu1r.r. Naw you can plu 1o1 in any d lhe hundreds of SIOO 

c.a1dsavailahle. 

0 ~~·el B kit . S4'il.9S plusS2 P&I.' 

D SlOO bus i:onnt'!:lms (1wo required) . $4.85 each. 

po'lpaid 

LEVEL C - Add s1il\ ma r l! 
wmpulinJ<t power: 1h1s .. build­
inR hlock.. maunl!ll dtrec lly on 
the molherboard and ellpands 
1he S \00 bus lo si x s lots. 
0 leve lC kit .. IJ9.115 p lusS2 
P&I.' 
0 SlOO hus conneclors (five 
r equirr.d) S4 .85 each , 
pos1paid 

LEVEL D- Whenynu teach !he poinl in learning Iha! re­
quirns more memory. wr ~offL·riwo choices: either add 4k 
of a memory direclly on 1111! moth1!thoard. or add 16k lo 

• &iko( memoryhy means llf .1 sin,Rlr. SlOOc.ard. our famous 
• " JAWS:· 

: l.P.vel 0 kit: iCHECK ONE) 0 -lk on ·hoarll $49.915 


: ~~1t·:~ 1~~~S1~r~f~~~~~ .· 1 :1~~~ P~ss~i!-1- ~bus.i;~ 
• S\00 "' IAWs·· ... "249.95 plus S2 PIH° : 0 fi4k 5100 

• "IAWS"' SZ99.915 p\us$2 P&l " 


: LEV EL E - An impor1an1 "huildinR hlud•.·· u :u:1iv~ l es 

• 1heAk_ROM/EPRO_M space on the molhr.rhnard. Now 1us1 

• pluR 1n OU1 Ak Mu:msofl BASIC or \Oour riwn cuslom 

• pt"Otl'rams 

• 0 l.evel E k11 SS.95 plus SClc P&I ' 


!·~t\W;~f:Jt!!~;<>1,'~~~:.1~~~·!° :, 1\1.:·;~,~:~~ ;;;~~B 
• 0 Kk cassenr. ve~iun of ~icrosofl BASIC: lr1~~uirt!S Level 
• B and 12k of RAM minimum : wt· s1J R,l.!1 'SI a Jilk SJOO 
• "IAws·· - ~a hove) S&t.as pus1va1d 
• 0 8k ROM vr.rsionofMicrosori BASIC: trequires I.eve] B 
• &l.2vel E and -l k RAM: iusr pluR into your Lew!\ E snckcls. 
• V'lkst.111J1e!!l 1!ilher t h 1~-lk l~vel DRAM expansion or a tok 
: SIOO_.. IAWS."' l . t.99.915 plus S2PU" 
• 0 Disk vcn1on of M1tmsnfl BASIC. (rcquin!s U!vr.I B 
• 32k of RAM. floppy disk conlrol ler. ff" floppy disk dril."P.) 
• Sl23 postpaid 

: TEXT EDn'OR/A SSEMBLER - The 1~ i lor/ass 1!mh l P. r 
• 1sa sof1warl"'luo1 (;1 pwMraml dt!SIRm>d lo simplify 1h1•1as k 

: ~~d= E~:Z~I~~~ ~s i~~~~h~r;::ss~l: 1::~; 
• hnurs of proRramm1nM limr.. This soflware indudcs an 
• r.rii1orprnii:r:im 1har Hitr.rs lhe pn>gramsyouwrile. makr.s 

V1~1r11~ri~\~~a~;; \~i:~~~1~r;:~~~if~;~~:11~~~rhsey~~~ 
i:nde in!o the wmputt ·r · ~adable ohjf>CI code. Tht! l"'ditor/ 
assembler pr05!:ram Is ;.l\·;1ilabl1· rither in r ..1sselle or a 
ROM vcr~ion 
0 Ed1lor /Assr. mhlN (Casselle Vi> rsion . rP.quires Level 
'"fr" an d ltk fmi n )of RAM - we su~Resl 16k .. IAWS" ­
~above) 159.~ plus S2 P.\l . 0 

D Editor/Assembler (ROM \"Prsion supplied on an SlOO 
card: rt~quires level fJ anJ 41.. RAM (m in 1- we suggesl 
either Ll~v1 ! I Dor lfik '' IA ws··1 S99. 95 µl us S2 Pt. I.' 

B" FLOPPY DI SK - A rr.mark.1hl1• "hai ldini;! block."" 
Add our fl" floppy disk w h..n you m•t•:t faslr.r operalion. 
rm rr.amvr.nwnl p~ram sloraiw. p.· rh.•rs<t husim!ss ap ­
pllcalion. <1nd ar.css ln!h•~ literally 1ho11~anrls ofpN>f!tam5 
and prn,Rram lanj!uagcs avai\a_hle !nd.ty You.simply pluR 

:~~rr~:~J11,11~~ ~~~~:a~k sv~11'm - 11 
a:·.CR.pls all 

0 A'" Floppy Disk Dnve $499.915 plus !12 P&l .' 

: 8 ~j~£Pfi;i~:~~l~~:1:a:'\i~w!~~;:p~!us S2~:19~ p lus 
• SJ P&I. • 

• 0 Drivf! Cables (set up fur lwo dri~ · •~sl W .00 p lus 
• $1..SO P&I." 


: ~d~o~J~~~~~~~~-ld~::11::i~;1 :i:t~~;;'. 1:~~J~~~~~![~~;~~=~

• that Riv~ yuur Ellplorer/115 access to lhuusands of r.llislinR 
• CP/M-ha~ed program.' .. $150 00 po.'itpaid. 


: NEED A POWE R SU PPLY? Consider our AP -I. II can 

• 	 supply all !he po_wer ~·ou or.et! ror .a fully ellpamlr.d Ell · 

1: r.t~~:S~~~;er,:~s!.:~1i;· t~7,"~h~~~;';a~:11~:;~~:~ri~. 
: 01h~np:\(~!r1~~~ply k~ (llV ft: .5 amps) in de luxe sled 
: c.1hiOP.! SJB.115 plus $2 PA. I.* 

•NEED A T ER M INAL ? We 
• Oltt:r 'YOU l;\1oic.ct: 1he \ea~1 ex. j 
• pensive one is our Hell ~ 
•·Keypad/Di,play kit 1har dis· 


: play' the informalwn on a '- ' 

• c.alcula1or -lype screen Th e ,. . · 

• olht! r cho ice is our ASCII ..-- ~-~ 

• Keyho11rd/C11mpuler Terminal -- : -~~ 
: kit.!ha11:..,nhr.usedwi1heither ~ 

0 RF Modulalor ki1 (allows you lo use your n ' se1 as a 
monitor} . . SS.95 postpaid . 
0 12"' Video Mo ni!or (lllMHz ba ndwid1hl S1J9.95 
µ lusS5 PAI.' 
0 Delu xe Str.d Cabinr.I fo rlhe 
Explorr. r/6."i $4 9. 95 plus SJ 
P&I. ' 
O f an for c:ah inel St5.00 
plus Sl.50 P&I ' 

ORDER ASPECIAL-PRICE 

EXPLORER/85 PAK-THERE'S 


ONE FOR EVERY NEED. 


0 Bc:Pna.cr hlr. (Save S2fi 00) - You i;tel Le\·el A {Ter ­
minal Version) wilh Monilor Suun:t! Lis1ing (525 value} 
AP ·l. 5-amp. power supply. lnlelMR.i Users Manua l 
(Rell.. 51 99.951 SPECIAL Sl69.95 plus S4 P&I.' 
0 E.l puimcntcr P1lr. (Save 553.40! - You Rel level A 

!Hex Keypad/Displ ay Vers ion] with Hex Keypad/ 
Display . ln1el 6065 Us r Man ual. (pvel A Hex Monimr 
Source Lis linR. and AP-I hi-amp. puw1~r supp!~· (Rr.R. 
5279.95) SPEC! AL S219.95 plus S6 P& I.• 
0 Spccill Micro.o ft BASIC Pair. (Sa\' r. SlO:UJO)- You i;!r.l 
Levels A {Termina l Version \. B. D (-lk RAMJ . E. Bk 
Microsort in ROM. ln1dA085User Manual. lne\A Moni­
tor Source Listing. and AP-1. 5-a mp power supply 
(Rr.,R. 5439.70) SPECIAL S32!9.95 plus 51 P&I .' 
D Add .ii Ram-\lcnion Text Edimr / A. s~cmblc r IRC4u1res 
levels R and 0 or 5 100 Mcmoryl. .S99.9S plus SlV&J • . 

S11ncr 8'' Di•lr. Syucm - Includes 1.l!vd A. B noppy disk 
amtroller. one CDC fl" disk-drive.1wo -dri\"eca1J lr..1wo 

;a\%~1~nanned: 1h~:Jl~~~ ~d~ ~0(~'~;1~~~~ ~~~~;~sL 
S9'J'J.as p lus 513 P&I.· . 0 Jlk Starler System SJ045.95 
plus 513 P& I.• 0 4flk Slarlt!r Sys1em. SI095.95 plus SIJ 
P&I .• 0 ~k Slar terSyslem. 511 45.95 plus SlJ PA.I ' 
0 Add lo any of above Explorer s!r.el cahinel. AP- 1 five 
amp . power supply. le\•el C wi1h lwo 5100 connr.c!Otr>. 
disk drive cabine1 and pow1!r supply. two suh-D conne c:­
lors for connecling your printer and l~rmina l .. I~ 
S225.95l SPECI AL S199.95plu~. Sll P&I • 
D Cample1e 64K Sy.icm Wired & li•<lf'd Sl650.DO 
pJ 1S S2flPl!i1" 
0 Spedalt Co m p lelt! Busi n ess Sn f1wa r e Pak (Save 
5625 .00)- Indudes CP/M 2.2 Microsoft BASIC. Gr.nern! 
Ledger. Accounls Rl!ceivahle. Accoun1s Payable. Payroll 
Package (Rt1t. 51325) SPECIAL 569!1.95 poslpaid 

::,;~'. ::,:::;::~{',:~..."/::;~~:~/:ft l!J.~urmn:r:... Fnr C.:mridiuri m-

Contine nla l C~it Card Buyen O ut9id e Connec1icul: 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 
CP/M is 1 ret cr.1dcm.ii.rk af D1&it.iil Research*(Clip und moil c nlim rnlJ* 

S END ME THE I TEMS CH E C KED A BOVE 

Tolal Enclosed (Conn. Residr.nts add sall$ lax ) s__ 

Paid by · 

0 Persona l Chr.ck 0 Cashier's Ch1:ck/Mone~· O rder 


0 VISA 0 MASTER CARO IBank No ---1 

Exp DaleAr.cl No 

Si,Rnalure_____________ 

Print Namr. ----------- ­

1\ t.illreq:_____________ 

Ci1y 

S1a1e______ Z1p ______ 

ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and $295 Printer 
Ne t ronic s ann o unce s a s tale of the ar t 


breakthrough in terminals . Now at pric es you 

can afford, you can go on-line wilh da ta-b ank 

and computer ph o n e- lin e servic e s . It 's all 

yours: " elec tr onic newspapers," educ alio nal 

ser vic e s, Dow-Jones stock reports. games, 

recip es, personal computing w ith any leve l 

language, pr o gram exchanges, elec tronic bu l­
let in b o ards . and more every day ! !! 


Netronics offers two new terminals. b oth 
lealure a full 56 key /1 28 character typewriler ­
s ty le keyboard, baud ra l es to 19. 2 kilobaud, a 
rugged steel c abinet and po wer supply. The 
simples! one. FASTERM-64, is a 16 line by 64 o r 32 character per line unit. with a serial 
prin ler porl for making hllrd copy o f all Incoming data, and optional prov isions for block and 
special character graphics. The "smart" version, SMARTERM-BO, reatures either 24 line by BO 

~~a:a~r1i~r,fn~~r1 ~~8rp~:eF~ r~~~i~~~a1f~:r~r~~rh\~ns~' ~~~~r~~: -~ ~~~~re:~d~~~7~g":1u1~d~~,~~i~~~­
~6u~e~~~~~d~~Od0en~-~~~ ~~~nn~\ l~earnds:~~f1~. U~~eyo~r5~~~:t~W~ :::i~~1i:1tgr ~~~~i~~~)Po~ 1~~~r 
delux green.phosphor monitor pictured above. For hard copy just add our matched pr inter. 

Price breakthrough !!! Own the FASTERM-64, a complete terminal k it , ready l o plug ln fo r 
just $199.95 or order the SMARTERM-BO kit for just $299.95. (both a vailable w ired and tes ted .) 
Be on-line with the m ill ion-do llar c ompute rs and dala servic es today . .. we even supply the 
necessary subscr ipt ion fo rms. 

More good news: All the components in our termina ls are available separatel y (see 

coupon), so you buy only what you need !!! 


FASTERM-64 . . DISPLAY FORMAT: 6 4 o r 32 charac ters/ line b y 16 lines ... 96 displayable 

~;,~~~~:~l~~~r~~~f~~~ ti ~~w~L~~tet RS~3~~~do~a~~~~5~~~-t ~:p1.~~dri~ ~ta+>P~~~~·v 
PfP (12 1A RS-170). CURSOR MODES: home & clear screen. erase l o end o f ll ne. erase cursor 


~'E~c~SsE~r8Et ~~~~Lf~k~~~r~~s'~W~~ '.11 ~:~it~ : a~ ff.nedv~~ ~~da_ u_ 1 ~s5rcb~ 1 ~1~s: · 1. i.5, 

2 _,. DATA BITS PER CHARACTER: 5, 6, 7 o r B . .. CHARACTER OUTPUT: 5 by 7 do t m atr ix 


k"KadNb~ci!~~11R6~l-~1 .NJ~~s~~IPc31J~r~~~~~1ti~~~C~~~~~~E'W ~fH0~o~O~R~u~~~v· . . 

OPTIONAL GRAPHICS MODE: includes 34 Greek & malh characters plus 30 special graphics 

characte rs . . . ASCII ENCODED KE YBOARD: 56 ke yf12B characters. 

SMARTERM-80 .. . DISPLAY FORMAT: 80 characters by 24 lines or 40 c haracters by 16 lines 


1 11	 1 ~~~o~ =~~i'.e2~~- . i7~~~~~p~f:P~S~3~~e~rc;~~: ~~r~~nr1a11~~~ . ~ 0·J1rfE?J>g·u1f~T~~~· 
pp (EIA RS-170) . .. EDITING FEATURES: inser t/delete line , insert/delete characler , for­
ward/back lab . . LINE OR PAGE TRANSMIT . . PAGE PRINT FUNCTION . . CURSOR POSl· 
TIONING: up, do wn. r ighl . lel! . plus absolute c urs or p ositioning with read back ... VISUAL 
AnRl~UTES: underline, bl ink, reverse vi deo. hal f Intensi ty , & blank . . . GRAPHICS: 12,000 

~~~ ~~sg~~lion ~+~t ~:¥~:1;~i t1J'dh~sa.11. o:?i~;;~R~E~::~_ITciulf~Jr1~: fr (:~~r'!:~~~ f~f , 
~obt K

1 ~~~~~R ~~~~~~A~u~6~ifioi.t~gR. 502~'0iE:~f~6 ~~~R.ES~sc11Bf~~~~~D 
KEYBOARD: 56 key/128 charac ter 4K 00 BOARD ROM . , COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 OIA . . . FULL DUPLEX. FCC APPROVED DATA RATE: 300 baud 

INTERFACE: RS232/C and TIY ... CONTROLS: lalkfdata switch (no need to connec t and 
disc onnect phone), or iginate/answer switch on rear panel . .. NO POWER SUPPLY RE ­
QUIRED. 
ASCII KEYBOARD ASCll ·3 ... 56 KEYl128 CHARACTER ASCII 
ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED . • _ ,- .../ " ... 

2 KE Y ROLLOVER . .. POS OR NEG LOOIC WITH POS STR DBE . _ - • • 

REQUI RES +'5 & .12v DC (SUPPLIED FROM VIDEO BOARDS! 

PRINTER COMET I ... SERIAL 110 TO 9600 BAUD ... 80 .___ 


CH~~~~JJL~~~u~:s~~2 ~~~~f~~~~~Nol~~T~l~~1~RSFEE D ........Ii ~.. 

4 CHARACTER SIZES ... 9 BY 7 DOT MATR IX . Bl ·DIRECTIONAL 

PRINTING 


Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354.9375 

NETRONICS R&D LTD. oept. 


333 Lltchlleld Road, New Miiford, CT 06776 

Please send the Items checked below: 

D COMPLETE FASTERM·64 TERMINAL (Includes FASTVID·64 video board 
ASCll·3 keyboard, steel cabinet and power supply) . . . kit $199.95 plus $3 P&I 
. . . wired & tested $249.95 plus $3 P&I . .. graphics option: add $19.95 to 
each of above 
0 COMPLETE SMARTERM·80 TERMINAL (Includes SMARTVID·80 video 
board, ASCll·3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&I .. . wired and tested $369.95 plus $3 P&I 
D FASTVID·64 VIDEO BOARD (requires + 5 & ·12V DC) ... kit $99.95 plus $3 
P&I .. . graphics option add S19.95 . . . wired & tested $129.95 plus $3 P&I . . . 
graphics.option add $19.95 
D SMAATVIQ~() VIDEO BOARD (requires + 5 & + 1·12V DC) .. . kit $199.95 
plus $3 P&I . . . wired & tested $249.95 plus $3 P&I 
D DELUXE STEEL TERMINAL CABINET .. . $19.95 plus $3 P&I 
D ASCll·3 KEYBOARD (requires + 5 & ·12VDC) . . . kit $69.95 plus $3 P&I . .. 
wired and tested $89.95 p lus $3 P&I 
D POWER SUPPLY (powers ASCll ·3 keyboard & video boards) ... kit only 
$19.95 plus $2 P&I 
D ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95 plus $6 P&I 
0 TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3" 
P&I 
0 DOT MATRIX PRINTER Comet I . .. wired & tested $299.95 plus $10 P&I 
0 RF MODULATOR MOD RF·1 ... kit on ly $8.95 plus $1 P&I 
D 3FT·25 LEAD MODEM/TERMINAL OR PAl l'ITEAITERMINA~ CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed$ _______________ _ 
D Personal Check D Cashier 's Check/Money Order 
D VISA D MasterCard (Bank No. ------ ­
Acct. No. Exp. Date------ ­

Signature
Print Name _ ___________________ 

Address -------- -------------­~ETRONICS Research& DevelopmentLtd.• City State Zip 

IDJ~~~-~.i!~~!~!!~.~.'?~~~ -~!?~.~~t.<!~~!. f !.~??.~.......: 
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5 1/4" Tandon Drives 
•TM 100-1 5209 

(single sided, 40 TRK . single Free 

or double density) Shipping 

•TM 100-2 5289 
(double sided. 40 TRK/side Free 

single or double density) Shipping 

•TM 100-4 5359 
!double sided, 80 TRK/side Free 

-96 TPI. double densit y) Shipping 

r ORDER - TOLL FREE 1I 1 ·800-531-5255 (If outside of Texas) ' I 
1-800-252-9146 (If in Texas) 

ask for extension 81 I . 
For info call 1-5 12-250-1523 

Master Card/Visa o r check. 

Texas Residents add 5% sales tax. 

CompuAdd Corp. 
130 10 Research Blvd - #207 

A ustin, Texas 78750 

Clrcle 80 on Inquiry card. 

Business Educational Gr aphics 
Games M usic Science 
Util ities Da ta Base Finance . .. 

library d isks 1. 2 & 3are mixed categories and new 
disks 4 (Games), 5 (Ut ilities), 6 (Graphics) & 7 (Integer) 
at $59.95 each. Why pay more? 

Order d i rect from th is ad and $ave up lo $1-36. 
Buy disk library package 1, 2 & 3 and get a 
special bonus disk FREE - over~ programs 
for $179.95 + shipping. For best value, get 
all 8 disks for$349, postage prepaid, for over 
lli of our best programs at 65¢ each! 

Call now toll free : 1-800-327-8664 

Florida : 1-305-987-8665 

6400 Hayes St . 

Hollywood, FL 33024 

Circle 23 on Inquiry card. 

The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. 

Call Toll Free 
1-800-237-8931. 
In Florlda, call 
813-577-2794.p Ted,.D...C........lon 


3251 Tech Drive North 
St. Petersburg. FL 33702 

Clrcle 443 on 1·nqulry card. 

TELEVIDEO 950 & 800 

SERIES ro~ 
USERS 
Make Your 

1 

T elevideo '1=' - ~ 
Work ;!llllllJ 

/ 

For You 
TV-Setup provides a user-friendly menu 
for setting up the terminal features and 
programming the function keys. The 
entire setup - including function keys - is 
then saved in a file for easy reprogram­
ming each time you start up your system. 
You can have one setup for Wordstar."" 
another for dBase II,"" another for 
SuperCalc'•·--- as many different setups 
as you want 

Price: Only $75.00 (VISA. MC accepted) 

NEW GENERATION SYSTEMS 
2153 Golf Course Drive. Reston, VA 22091 


Phone: 703/476-9143 

ORDER LINE (800) 368·3359 


Circle 441 on Inquiry card. 

wabasH 

When it comes to 

Flexible Disks, nobody 
does It better than 

Wabash. 

MasterCard. Visa Accep ted. 
Call Free: (800) 235-4137 

Circle 293 on Inquiry card. 

Verba1im® 

Floppy Discs 

CALL NOW -TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited and 
C.O.D.'s accepted. 

All orders shipped from stock. 
within 24 hours. Call toll FREE. 

North Hills Corporation 

3564 Rolling View Dr. 


While Bear Lake. MN 55110 

1 - 800-328-DISC 


MN C a ll C o llect 1-612-7 70-0485 


Circle 278 on Inquiry card. 

maxell. 

Floppy Disks 

D 
~ 


DIRECT DEALER 

SALES ONLY 


Call collect for our special dealer 
program_ (213) 896-2485 

;;;r;;'~;"g,~~~"}.~;

~ Pacoima, CA 91331 

Circle 399 on Inquiry card. 

............'911!11 -Jl'l I!·-:'!l!. -Sii~..~ -;_....... 


THE MISSING LINK! 

1- -- ·1q 

Computer Shopper is your link to indivi· 
duals who buy, sell and trade computer 
equipment and software among themselves 
nationwide. No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en ­
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 

6 month trial for $6 or 12 months 

for only $10. MasterCard & VISA accepted. 


ccmPUTeR Sl-ICPPeR 

P.O. Box F31 l •Titusville, FL 32780 

305-269-3211 

Circle 94on Inquiry card. 

SHUGART DRIVES 
850/ 1 . . .. . . . . .. . $395 

SUBSYSTEMS 
(COMPLETE) 

SINGLE . . ..... ... $645 
DUAL . . .... . . ... $995 

(714) 973-4773 

SOUTH COAST COMPUTER SYSTEMS.INC. 

Clrcle 363 on Inquiry card. 



No nonsense ... 

Just Great Savings.· 

TRS-80* Model I, Model Ill Floppy Disk Drives 
For the Model Ill: complete first-drive system includes 4-drive controller 
and DOSPLUS*. Prices begin at only $479. 

=or the Model I: Drives from only $275. Percom 
DOUBLER II* with DOSPLUS* only $179.95. 
DOSPLUS* just $49.95 with drive purchase. 

• 	 Single- and dual-head drives 
• 	 Burned-in 48 hours, 100% tested 
• 	 Double- or single-density operation 
• 	 15-day free trial period 

Atari Double-Density Floppy Disk Drives! 
• 	 Store twice as much as single density 
• 	 First drive has 4-drive controller 
• 	 First drive connects to computer or Atari 810* drive 
• 	 Single- or dual-head drives 
• 	 Faster and quieter than the 810 drive 
• 	 15-day free trial period 

First-drive system inc ludes drive, controller, power supply 
and 2-byte patch for Atari DOS 2.0. Add-on drives connect 
through a first -drive system. 

First-Drive System only $699 Add-On Drives only $399 Data Separator for Atari 810 drive $24.95. 

CALL OR WRITE FOR FREE CATALOG OF ACCESSORIES, SOFTWARE AND SUPPLIES. 
;,;;;;;;;;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii•TOLL·FREE ORDER NO. 1·800·527·3475*;;;;;;;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii­

Access Hard Disk Drives 

---	 . ­·­..--- ­
From 

$1795! 

• 	 For Radio Shack Models II and 111, IBM PC and 
Apple computers 

• 	 5-, 10-, 15- and 30-megabyte drive units 
• 	 Controller handles up to 4 drives 
• 	 Works along with existing floppy disk drives 
• 	 Includes host system support software 
• 	 15-day free trial period 

Circle 6 on Inquiry card. 

How to order - Order by calling Access Unlimited toll-free on 
1-800-527-3475. Or order by mail. Orders may be charged to a VISA 
or Master Card account, or paid by cashier's check, certified check 
or money order. Sorry, we cannot accept personal checks. We pay 
freight (surface only) and insurance charges for shipments in U.S. 
on orders over $1,000.00. Add approximate insurance and shipping 
charges for orders under $1,000.00. If in doubt about these charges, 
ask when you call in your order. Texas residents include 5% sales 
tax. Minimum mail order $20.00. Al low 2 to 4 weeks for delivery. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 
NOTICE. 

· T~S 80 is a lrademark 01 Tandy Radio Shack CorporaJ1on 
Doubler II is a 1rademark o f Percom Dala Company. lnc 
Atari 810 is a lrademark o f A tari. Inc 
OOSPLUS is a 1rademark of Micro S',lstemsSof\ware. Inc 

i Technical and Texas: 2141340-5366 

ACCESS UNLIMITED 
401 	N. Central Expressway #600 


Richardson, Texas 75080 

(214) 340-5366 
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Maxell Floppy Disks 
The Mini-Disks 


with maximum quality. 


-<A 
-:) 

PACIFIC EXCHANGES 
J00 Foothill Blvd.. San Lu is 
San Luis Obispo. CA 93401 
In Cal. call (800) 592-5935 or 
(805)543 -J037 . 

Circle 293 on inquiry card. 

Gotacomputer? 
'"''''-''''''''''' '''''"'''"+..'~ 

Get a Giltronix Selector 
Switch. 
Eliminate unplugging and re-plugging your CPU's, 
peripherals. and modems. Eliminate expensive 
duplication or interconnection hardware. Connect 
three components 10 Gihronix Selector Switch 
#SHAil. Then select your connection with a simple 
turn of the dial. Only S79 in OEM quanlilies 
Moniloring oplions a\'ailable. Full 5year warranty 
on all Giltronix unit-;. 
SWITCH TO GII.J'RONIX. 

@O[L1Y~©llilm. ~llil~ 
UNIVERSAL INTERFACE PRODUCTS 

970 San Antonio Ava., Palo Alto, CA 94303 

Circle 176 on inquiry card. 

SIGMATEK INTERNATIONAL CORPORATION 
327 Clarkin Ct.. Walnut Creek. CA 94598 

14t51938-5097 

MICROPROCESSOR CRYSTALS IMHzl 
l!XXl. 1 2288. 16896 1 8432 4.00mh 
2000 2 097 152 2.4576 J.OOmh 
32768 3579545 4000 4194304. 4433619 2.DOmh 
49152 5000 50688 5 185 '57 U J 2.DOmh 
6000 6144 6 400 65536. 7000 2.00mh 
73728. 8000. 10000 11 ooo 12000 2.00nch 

14 31818 15575 18000 18432 2.00mh 
196608 20000 22 \184 3200fl 48 000 2.50mh 

TUNING FORK CRYSTALS 13 x B Minaturel 
32768 KH1 1.50each 

JOKHl !O SOKHi Inquire 

EPRDMS 
2532!5V450nsJ 8.00mh 

2T.l2 ISV 450 n5! 7.50each 
2764 ISV 45 0nS) 14.DOm h 

DYNAMIC RAMS 
41Mtl50nsl 10.00mh 

BOOKS PUBLISHED BY HAYDEN. OSBORNE/MCGRAW-Hill . 

SAMS. SYBEX 


15%of11ts1p r1cePleaseadl1SIOO!oreiichbooR1or41hClassl1elive1y 

M1ntm.im orllcr 51000 For sn1opin9 include 5200 tor UPS 91ound S300 

lor UPS Blue La~el A11 Cali tornra resldenls a11f1 sates lax 

Circle 348 on inquiry card. 

SMITH-CORONA TP-1 
DAISY WHEEL PRINTER 

Parallel Centronics 
•Ask about our 


discount catalog 
 $
5 7 5 

MICRO TECHNOLOGY 

7817 Ivanhoe Ave., San Diego. CA 92037 


(714) 457-2149 

Circle 250 on inquiry card. 

$ Trade Commodities $ 
with a Professional 

Before Investing a Dime 
Rouse Woodstock Inc. Is an international 
commodities firm 1 with combined exper­
ience of over 195 years! We are a member of 
a Mercantile Group, one of the world's most 
successful financial corporations with 41 
offices in 14 different countries which col ­
lectively handle funds exceeding 60 bill ion 
dollars per day. Our unique commodity pro­
gram, designed for the beginner as well as 
the experienced investor can limit your risk 
and maximize your profit potenlial. 

We don't want you to invest before you 
decide your suitability for commodity 
speculation. To help make your decision we 
will "paper trade" with you and let you see 
the commodities we are recommending so 
you can determine our expertise before you 
invest a dime! 

Send now for a free booklet or call our toll 
lree number 1·800·221·2917, in N.Y. Call 
(212) 227-5208. 

Rouse Woodstock Inc. 

90 West Street, Suite 1906 


New York, NY 10006 


Circle 336 on Inquiry card. 

Diagnostics and 

Treatment 


for your 

CP/M • Computer 


TINYDOC•M ....... ... ..... . . . 29.95 p.p. 
(8"/51,~" CP/M Disk) 

Tests and diagnoses I/O, Memory, Disk ·System. CPU; 

reads file parameters and mends files unde r software con· 

trol; pinpoints bad chips. etc . (If Sl h disk, specify) 


MICRO SERVICE GUIDE I 

"CP/M Computer Syslem Servicing' ... 7.9S p.p. 


MICRO SERVICE GUIDE II 

"SAS00/801 Disk Dri ve Servicing". . .9.95 p .p. 


MICRO SERVICE GUIDE books are written for anyone 

with basic electronic knowledge and abilit y to use screw· 

drivers. The appendix provides detailed repair techniq ues 

for people with soldering iron and an oscilloscope. 


US Funds only. Foreign orders add $8.00. Personal chec ks 

take 3·4 weeks. California residents add 6% tax. All orders 

are confirmed by mail. Write for technical details. 


R. F. & ASSOCIATES 
1930 Purdue Ave. 

Los Angeles. Califonria 90025 
(213) 477-8310 

"1'rodtmorh of Digital Rtsearch 

Circle 445 on Inquiry card. 

SOFTSPOOL® 
The Software Spooler Program for the IBM pc• 

• Spools data to printer in background while 
executing any program 

• MSOOS 1.0 and 1.1 compatible 
•Easy to use-(can be invoked automatically 

at power-up) 
• Operation transparent to user 
• 	 Program execution no longer linked to 

printer speed 
• Spool buffer sizes user modifiable 
• Requires minimum 48K w/disk 
• Greatly increases productivity 
• Ideal for business or software development 
• Requires NO additional hardware 
• 30 Day money back guarantee 

Price: $49.95.. (includes disk & documentation) 
Dealer and Distributor Prices on Request 

FOR ORDERS CALL-(617) 662-0856 

OR SEND CHECK TO: MC and VISA 
Rickerdata accepted
P.O. BOX 288 

Burlington, MA 01803 

® Registered Trademark Rickerdata 

• Registered Trademark IBM 
• • Mass. Residents add 5% Sales Tax 

Circle 446 on Inquiry card. 

68000 
DISASSEMBLER 

An easy to use program to cre­
ate source files from Motorola 
S-format files 

The DISASSEMBLER runs on: 
EXORmacs under VER SAdos 

and IDRIS 
VAX under VMS 

and UNIX 
NORD under SINTRAN 

8" SD diskette $ 200 
Pascal source on request 

NorSoft Consultants 
Veungsdalsveien 1 

3600 Kongsberg 

Norway 


Circle 444 on inquiry card. 

NEW NAME, SAME PRODUCT 
Edit your E/TT~ERStON 1,2 

E/J is a new editor for CP/ M "systems with 
memory mapped video or video lerminafs. 

Text with : 

• Immediate view. of cl1anges 
• Assignable function keys 

• Block move, copy, delete 

• Re·definable CAT format 
• Automatic BACKUP feature 
• 8" SS SD CP/ M compatible disk 

• Width or leng th to 255 chrs 

PRICE 

$95 - E/T. the definition routine and manual. 

$15 - manual only 
(re funded if software purchased) 

w,;,. 	 SOFTWEST PRODUCTS 
7046 Park Mesa Way 
Suite 36 
San Diego, CA 92111 

Or Phone {714} 571-3217 

CHECK . MONEY ORDER • C .00 

Circle 447 on Inquiry card. 

http:M1ntm.im


Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipmen!. First line parts only. Factory tested. Guaranteed 
money back. Quality IC 's and other components al factory prices. 

INTEGRATED CIRCUITS Phone orders only (BOD) 538-8196 

7400TTl LM3m 1 65 C04019 " MOS;MEMORYR.IM UART1flFO 
7•00N 19 LMJ17K 375 C04020 " 2101.1 
740UI " LM318 149 C04021 " 2102·1 
UO"'I 11 LM320K·5 135 CD4022 "0 2!02AL - ~ 
7.&09N " LMJ20Jt:.J2 IJ5C04023 " 110~MViL 
H10N " lMl10l<· 15 135 C04024 " 11DlA·4 
14U ... SS LMJ20T-5 85 C04025 " 21079-~ 

H20N " LJ14l201-8 85 C0402fl "' 211 1·1 
74JON 19 LM.120T-T2 85 C04027 " 21 12-2 
H42N " LMJ?OT-15 85 C0402B 80 21U 
7H5N " LMJm .s 495 CD4029 " 11\UJOOns 
iH7N " LMJlJN 59 C0,030 ., l!Ul~ ,,,, XQl\74J8N " l MlJ9N " CO JOJS as 
7'14N lS LMJ,OK·5 "' COJOJO ~" IJ ~1 t 6 
H7SN .. LMJ40K·8 "' COJ042 7S 8 41161~ 
7485N " LMJ(0K·12 "' C04043 " MM~ H89N '70 LMJ,.tl)K.15 "' CD•O•J " tAMW I 
H90N " LM J40K-2J 135 COJ046 " MM~ H95t~ SS LMJ40M 75 COJ049 ., l"S1D IL 
HIOON "o LMJ•OH 1S cocoso SS 4200A 
74107N JO LMJJOT-12 7S CDJ051 9s9m 
H123N SS LMJCOT.15 " COJOIO "2 4100 
7412SN ., LM340T· 18 7S CD•066 ,, ·1\6 
H 1C5 N LMJ•OT-24 " CD•068 39 TM M2015 
7'1SON 120 LMJSO sso CD•069 35 HM6116PJ 
7C151N " LM]Tl "' CD4070 35 HM6116LP3 
T415"1N 12' lMJeGN "" CD•011 JO •164200n1 

.. 
H151N SS LM381 180 C0•012 30 MK~816 
7• 161N 10 LMl82 160 C0•073 35 
7416lN " LM109H " COJ075 JO 
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Apple Peripheral Kits 

SERIAL 110 INTERFACE 0 lo 30,000 baud, 

D.T.R., Input & outputfrom monitor or basic, or 

use Apple as intelligent terminal, Bd only (PIN 2) 

$14.95, Kit (PIN 2A) $51.25. Assembled (PIN 

2C) $62.95. 

PROTOTYPING BOARD (PIN 7907) $21.95. 

PARALLEL TRIAC OUTPUT BOARD 8 triacs, 

each can switch 1lOV, 6A loads, Bd only (PIN 

210) $19.20, Kit (PIN 210A) $119.55. 

APPLE II GAME PADDLESAdamandEve$38.00. 

Interlace Kits 
SERIAUPARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K , sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits. 1or 2stop bits, parity odd or even or none. 
all characters contain a start bit, +5 & -12V 
required .Bd only (PIN 101) $11.95, Kit (PIN 
101A) $42.89. _ 
RS ·232/TTL INTERFACE Bidirectional, re­
quires := 12V. Kit (PIN 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (PIN 7901A) 
$14.95. 

PROM Eraser 

Will erase 25 PRO Ms in 15 minutes. Ultraviolet. 

assembled. 25 PROM capacity $37.50 (with 

timer $69.50). 6 PROM capacity OSHA /UL ver­

sion $83.00 (with timer $119.00). 


ZBD MicroProfessor $149.DD 

Single board computer. Learning. teaching, pro· 

tolyping. 2K RAM, keyboard, displays; casselle 

interface. Tiny BASIC $19 .00 . All fully 

assembled. 


TERMS: $5.DD min. order U.S. Funds. Calif. residents add 6% tax. 
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ZBD Microcomputer Kit $69.DD 
16 bit 1/0, 2 MHz clock. 2K RAM, ROM Bread· 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.DD 
State of the art, orig .. answer. No tuning neces· 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17 .00. Article in June. July, Aug. Radio 
Electronics, 1981. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 
Convert TV set into a high quality monitor wto 
affecting usage. Comp. kit wtfull instruc. 

Multi-volt Computer Power Supplv 

8v 5 amp, =18v .S. amp, 5v 1.5 amp. - S"v 

.5 amp, 12v .5 amp. -12voption. oc5v , "' 12v 

are regulated. Basic Kil $35.95. Kit with chassis 

and all hardware $51.95. Add $5.00 shipping. Kil 

of hardware $16.00. Woodgrain case $10.00. 

$1. 50 shipping. 


Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vocabu­

lary, built-in text to speech algorithm. 70 to 100 

bits per second speech synthesizer. RS232C 

interface $359.00. Speech IC $72.00. 


Direct Connect Modem $99.DD 

Fully assembled in case with RS232 cable. 

Orig/answer, 103 compatible. 9V battery or 

wallplug. 
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INTRODUCING A BRAND NEW MICROCOMPUTER 
VENTURE is a single maps; it has 64 levels of 

board computer that is an 'EUPnlUrP grayscale plus video in­
adventure for the hobbyist. II vert/compliment and hidden 
is a learning, training com ­ screen update for a "snow" 
puter as well as just plain fun free display. The display is 
for anyone who wants to get 512 x 512 pixel mapped with 
into a state-of-the-art com­ 2 planes of video RAM per 
puter at reasonable cost. display. VENTURE video is in 

VENTURE comes in kit short ... astounding! 
form or fully assembled and VENTURE has complete 
tested . You can get it in its software support with full 
minimum configuration for BASIC. 3 ROM monitors. 
as littleas $195.00 or take it all the way to floppy 
disks and voice. II can be expanded as akit or fully 
assembled. at your own pace and choice. 

VENTURE is a 16" by 20" main board with 
separate ASCII and HEX keyboards. It nJns fast. 
almost 4 MHz, and has the capability of putting 
almost 1megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16-channel analog-to-digital converter allows 
use of joysticks. control functions, instrumenta­
tion, temperature sens ing , etc. T1 sound 
generator. software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility. 

A standard 60·pin bus with 5 slots, parallel 
ports and 2 serial ports with full handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
color,EPROM programmer, printer, modem of your 
choice. Later expansion will add a light pen. a 
universal user programmable music sound board, 
General Purpose Instrument Bus, and a high 
resolution color /grayscale pixel mapped video 
board. 

VENTURE connects directly to a monitor or to 
your 1V set through an RF modulator. And now for 
the heart of VENTURE . its video display. VEN· 
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumeric symbols. special graphics or ob· 
jects. such as space ships, etc. Each character is 
8 pixels wide by 15 pixels high, with 2 grayscale 

RCA Cosmac 1802 Super Elf Computer $106.95 
The Super Elf is a tremendous value as it combines 
video. digital displays, LED displays. and music, 
all on a single board for $106.95. 
The Super Elf expansion capability is virtually un· 
limited and you can do it inexpensively one step at 
atime. Expansion includes casslle interface, addi· 
tional memory. color video. Basic, ASC II key­
board. printer. floppy, S·100 bus, RS232, etc. 
The Super Elf comes complete with power supply 
and detailed 127 page instru-ction manual which 
includes over 40 pages of software, including a 
series of lessons lo help get you started and a 
music program and graphics target game. Many 
schools and universities are using the Super Elf as 
a course of study. OEM's use it for training and 

Vollage Mate $18.50 
$1 .25 shipping. Switching regulator kit with 
adjustable AC/DC voltage conversion. 3 modes 
of operation; step up, step down, inversion. 
Jumper selectable modes of operation. Input 
voltage 5-15 VDC, output voltage -24 lo+ 30 
voe .current draw 30-250 ma. 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII key­
board and 20 column thermal printer. 20 char. 
alphanumeric display ROM monitor; fully ex­
pandable . $439.00. 4K version $454.00. 4K 
Assembler $35.00, BK Basic Interpreter $65.00. 

Specia l small power supply 5V 2A 24V .SA 
ass em. in frame S59.00. Molded plastic enclo· 
sure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabine t with power sup ­
ply, switch, fuse, cord assem. $571.00. 4K 
S586.00. A65t40·5000 AIM 65/40 w/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). VD640 Video Interface Kit 
$119 .00 . A& T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Specral Package Price: 4K AIM. BK Basic, power 
supply, cabine t $615.00. _ 

AIM 65tKIM/SYM tSuper Elf 44 pin expan­
sion board; board wilh 3 connectors $22.95. 

'Send for complete list of all AIM producls. •--------------.. 


Super Color S-1DD Video Kit $99.PD 
Ell II Adapter Kit $24.95 
Plugs into Eff II providing SuperElf44 and 50 pin 
plus S-100 bus expansion. (With Super Ex­
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

Prices 

disassembler/assembler/editor. It will run real· 
time video games. all RCA chip 8 programs and all 
current Quest 1802 software. VENTURE DOS will 
accommodate up to three SY<'' double density 
floppies. A complete 1802 programming book is 
available. All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user. 
On·Board Options 

16 channel A to D; 5 slot 60 pin bus. 2 serial 
ports, parallel ports; 3 video options. 48K RAM, 
Votrax voice synthesizer, sound generator. 
EPROM; full BASIC dissassembler, editor, assem­
bler; metal cabinet. additional power supply, 
ASCII keyboard real time clock calendar. 
Expansion Options 

Floppy disk, EPROM programmer. light pen. 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board, General Purpose Instrument Bus. 
Minimum VENTURE Syslem $195.00 
Kit includes CPU and control with 4K of RAM, 1K 
of scratchpad. 2K monitor, 1861 video graphics, 
casselle interface and separate HEX keyboard 
with LED displays for address and output. Power 
supply is included along with 2 game cassettes. 
The main board is 16" x 20" and includes space for 
all of the previously discussed on-board options. 
Full on-board expansion can be completed for 
under $1000.00. Call for further details, option 
prices, etc. 

Expandable to 256 x 192 high re solution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped . lK RAM expand· 
able to 6K. S·100 bus 1B02, 8080. 8085, ZBO, 
etc. Dealers: Send forexcellenl pricing/margin 
program. 

R&D. A monthly newsleller. Questdata is devoted 
exclusively to software for the Super Elf and there 
are many software books available at low cost. 
The Super Elf computer system is now available as 
a series of bare boards as wel as full kits and 
assembled. 
Bare Boards: Super Ell $35.00. Super Expansion 
$35.00. Power Supply $10.00. S·100 Color 
$35.00. Dynamic RAM $40.00. Manuals $10.00. 
Super Basic $45.00. 

Free 14 Page Brochure 
Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion. We will get it right out to youi 

UHF Preamplifier Kil $34.95 
$2 .00 shipping. Improves uhf reception dra­
matically, 25 db gain assem. version $57.50. 
Articles Radio Elect. Mar, May, 1981 . 

$1 D.DD min. VISA and MasterCard accepted. $1.DD insurance optional. sub1ect FREE: Send for your copy of our NEW 1982 
Shipping: Add 5%; orders under $25.DD-10%. to change QUEST CATALOG. Include 88¢ stamp. 
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Circle 395 on Inquiry card. 

I Jl "~MICRO 

l~I. ~I. SALES 


DISK DRIVES 
SA801 R.. 395.00ea Two for 388.00ea 
SA851 R.. ... 575.00ea Two for 563.00ea 
DUME DT-8 . . . 540.00ea Two for 529.00ea 
Tandon 848-1 .. 425.00ea Two for 395.00ea 
Tandon 848-2 . . 525.00ea Two for 495.00ea 

We carry a full Line of 514'' Drives and 

Subsystems - CALL FOR PRICES! 


r 
SOFTWARE 

BASIC 80. . . . . . . . . . . . . . . . . . .... : . .. . $290.00 
BASIC COMPILER ..... . ...... .. .. . . 
C BASIC. ................... .. ... .. .. 
C COMPLIER . . . . . . .. . . . . • . . . . . . . . . 
COBOL 80 . . . . . . . . . . . . • . . . . . . . . . . . . 
DATA STAR ...... ... . . .. .. . . .... .. . . 
DISK DOCTOR . . . . . . . . . . . . . . . . . .. . . 
FORTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
FORTRAN 80 . . . . . . . . . . . . . . . . . . . . . . . 
MACRO 80. . . . . . . . . . . . . . .. .. . . . . . . . 
MACRO ASSEMBLER.... ... . . . . .... 
MAILMERGE.. . . . . . . . . . . . . . . . . . . . . 
PASCAL/M.. ......... . ...... . . . . . . .. 
SPELLSTAR . .... .. . . . . . .... . . ....... 
SUPERCALC ... .. ......... 
SUPERSORT I . . . . . . . .. . . . . . . . . . . . . . 
SSS FORTRAN ...... . ... ... . .. . .. ... 
WORDSTAR... ... .. . ... . . . .... . ..... 

~ 

320.00 
118.00 
175.00 
600.00 
265.00 
85.00 

170.00 
400.00 
165.00 

90.00 
115.00 
320.00 
190.00 
235.00 
190.00 
215.00 
275.00 

~ 

S-100 POWER SUPPLY KITS (OPEN FRAME WITHBASE PLATE, 3 HRS. ASSY. TIME) 
ITEM (IDEAL FOR) +av -av + 16V -16V +28V SIZE: WxDxH PRICE 
KIT 1 15 CARDS 15A 2.5A 2.5A 12" x 5" x 4%" 54.95 
KIT 2 20 CARDS 25A 3A 3A 12" x 5" x 4W' 61.95 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 13Vi' x 5" x 4W' 69.95 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZEWxDxH 

f1 110/120 2x8 Vac, 15A 

T2 110/120 2 x 8 Vac, 25A 

T3 110/120 2x8Vac, 15A 

T4 110/120 2x8Vac,6A 

T5 110/120 16 Vac. CT, 3A 


MAILING ADDRESS 
!~I BOX 4296J P 0 
1- TORRANCE. CA 90510 

TELEX 182558 

DUAL DRIVE SUBSYSTEMS 


HORIZONTAL VERTICAL 

w/two Shugart 801 R SS/DD . . 995.00 
w/two Shugart 851 R DS/DD ....... 1295.00 
w/two Dume DT-8 DS/DD .. 1250.00 
w/two Tandon 848-1 SS/DD . . . 995.00 
w/two Tandon 848-2 DS/DD .. ..... 11 95.00 
Cabinet A&Tw/Power Supply and Aces . 235 .00 
Cabinet Top and Bottom . ..... ... . .. 69.50 

PRINTERS 

ANADEX 9000A. .... $1250.00 


ANADEX 9001 A. . . .. 

ANADEX 9500A. . ... 

ANADEX 9501 A. .. . . 

EPSON MX-80 .... . . 

EPSON MX-80FT . .. 

EPSON MX-100 . .. . 

OKI DAT A 82A... .... 

OKI DATA 83A. ...... 
~ 

1275.00 

1350.00 

1375.00 

470.00 

580.00 

735.00 

465.00 

750.00 
~ 

28 Vac, CT, 2.5A 33/•" x 3%" x 3Ye" 
28 Vac, CT, 3.5A 3:Y4' x 43/a" x 3Ye" 
28Vac,CT,3A 48 Vac, CT, 2.5A 3:Y4' x 43/a" x 3Ve" 

28Vac,CT.1.5A 48 Vac, CT, 3A 33/4' x 3%" x 31Ai'' 
28 Vac, CT, 2A (48 Vac, if specified) 3" x 3" x 2Vi' 

!111111!1!!!11111SUNNY INTEHl\IA 11u1\IAL 

(TRANSFORMERS MANUFACTURER) 

(213) 328-2425 MON-SAT 9-6 

XOR POWER SUPPL VS 

Universal Power Supply . . 69.95 
Disk Drive Power Supply . 59.95 
S-100 Power Supply . .. . . .. ... 89 .50 

California 
Computer 

Systems 

e 2810 CPU . . . . Only-255.00 
• 2422 Disk Controller ....... Only-330.00 
e 2065C 64K . . . . . Only-320.00 
• 2200A Mainframe . Only-475.00 
• CCS Apple Boards . Call for prices 

TERMINALS 
ADDS VIEWPOINT ....... $495.00 


Green Screen, Detachable Keyboard 

ADDS REGENT 20. . . . . . . 569.00 
ADDS REGENT 25. . ..... 745.00 
ZENITH Z-19............. 745.00 


TELEVIDEO 
*THE NEW 91 O+. ...... $575.00 

Green Screen, Block Mode Terminal and 10 


Preprogrammed Function Codes. 


*THE NEW 925 ........ $739.00 

With 22 Function Keys, Green Screen and 


Detachable Keyboard. 

• Time of Day • Sell Test • And More l • 


~ 	 ~ 

83 For S-100 & Two Disks 

S-100 & DISK POWER SUPPLy "S3" OPEN FRAME , ASSY. &TESTED, 6 OUTPUTS. SIZE: 10" (W) x 6" (D) x 5" (H) 102.95 

REGUL OUTPUTS FOR DISKS: +5V@5AOVP, -5V@ 1A. +24V(OR +12V)@5A- 7APEAK. ADJUSTABLE AND 

UNREGUL OUTPUTS FOR S-100: +BV@ 14A, ± 16V@JA. FUSES PROTECT ALL REGUL. OUTPUTS. 

IDEAL FOR THE MAINFRAME WITH 12 SLOTS & 2 x 8" or 5V•" FLOPPY (OR 1x FLOPPY & 1x HARD DISK). 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULA TED, ADJUST ABLE & FUSES PROTECT. 
ITEM IDEALFOR +5VOVP -5V(or - 12V) +24V(or + 12V) +BVUnreg. SIZEWxDxH PRICE 
Ro 2 x 8" SLIMLINE 2.5A 2.5A - 5A Peak 5" x 4" x 4" 49.95 

2 x 8" or2x 5V4' DISK 3A 1A 3A-5APeak 2A 8" x4" x33/•" 54.95R1 f3 x8" (or5V4') FLOPPY! 6A 1A (or 2.5A) 6A - BA Peak 1. 8Vi' x 5" x 4%" or2. 10" x4W' x 33/•" 69.95R2 [£r 1x Floppy & 1x Har~ 6A 1A 6A -BA Peak 1. 9" x 6V4' x 43/a" or 2. 9" x 51/4' x 5V4' 69.95R3 

OPTION:±12V@ 1A CAN BE ADDED TO ITEM "R3" SIZE 1. ONLY, COSTS $12.00 MORE. 	 SHIPPING FOR EA. PWR SUPPLY: 
$5.50 IN CALIF;$8.00 IN OTHER STATES; 

II 

KIT 1, 2 & 3 For S-100 R3 For 3 x 8" (or 5V4") Disks 

500 BYTE October 1982 

$18.00 IN CANADA. FOR EA. TRANS­
FORMER: $5.00 IN ALL STATES; $12.00 
IN CANADA. CALIF. RESIDENTS ADD 
6% SALES TAX. 

PRICE 
22.95 
28.95 
30.95 
23.95 
15.95 

ATTENTION O.E.M.'S 
YOUR SPECIAL NEEDS OR 
DESIGNS OF TRANSFORMER, 
LINEAR & SWITCHING PWR 
SUPPLY WILL BE MADE TO 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DELIVERY. 

SHIPPING ADDRESS: 

221291/2 S. VERMONT A VE [~i 

TORRANCE, CA 90502 ...,.: 


Circle 370 on inquiry card. 
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1:? WESTCoastCa//(714) 891-2677 
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TERMS: Weaccepr VISA/MC,prepay.checkormoneyorder. Pleaseallowpersonalchecktwo
weeks to clear before shipmenr. $5.00 handling charge on all orders under S50.00. All orders 
shipped via U.P.S. unless 01herwisespecitied. *Dur products carry a lull 6 months parts and 
labor warranty excluding drives, printers and terminals which carry the '.:.un...;..;.M-__ ry_~""nl.;,o. 6. .;. "'ct_o.;;. w.;...;.. t 

~
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For test or systems applications. . j 
Complete S-1 00 12 Slot Main ­
frame with Disk Drive Power Sup-ply 
for 4 Drives. 

SPECIFICATIONS 
Regulated

Unregulated +sv@ SA
+8V@ 30A 

+24V@ 3A
±16V@ 6A 

-SV@ 1A 
$225.00 Kit with 12 S-100 Bus Connectors 


$255.00 Assem. and Tested with 12 Bus Connectors 

$15.00 AC/DC Drive Cable Set for 2 Drives 


Dimensions 6" x 1 O" x 18" - Shipping Weight 25 lbs. 


Low Velocity 
Whisper-II) Fans 
Only $18.00 ea. XOR 
Finger Guards 
$2.50 each. S-100 MOD 

$1695.00 

* 4 Slot S-100 Bus * lnculdes CPIM" 2.2 and Mani 

*Tm Separale Power Supplys * All Cab les Provided 

* XORS-100BrdSet(above) * Dimensionsonly9"x9"x tB'h" 

S-100·4 System Complete with: 
2-Tandon Thinline 8" (Model TM-848-1 SS/DD) 

Part#S-1000·40 $1695.00 
2-Tandon Thinline 8" (Model TM-848-2 OS/DD) 

Part#S-1000·39 . . ... $1950.00 

"BARE BONES" PRICES 

S-100·4 System - Inc ludes Two Power Supplys, 

Two Transformers, 4 Slot S·100 Bus, Card Cage, 


Chassis and Cabinet 

* Kit Onlv $299.00 * A & T $385.00 * 


•. 

" 

-

XOR Z-80 CPU 
*Two Full RS-232 Serial Ports 
*Three 8-Bit Parral/el Ports (8255) 
*Powerful 2K Prom Monitor (2716) 
* Extended Addressing 

*On Board CTC Capability 


Assembled and Tested $255.00 
Order Part# B-4000-03 

XOR DISK CONTROLLER 
*Full 4MHZ Operation 
* Multi-Sector Operation 
* Mixed Density Operation 
* Runs Both 8" and 51/4' Drives! 
* Utilizes Western Digital 's 139 5 Chip Set 

Assembled and Tested $275.00 
Order Part# B-4000-05 

XOR 64K RAM 
* 4116 200NS Dynamic Ram Chips 
* Four 16K Banks - Selectable 
* 4MHZ Z-80 Operation 
* Reset Enable/Disable of Each 16K Bank 
* No Analog or RIC Networks Tied to TTL 

Assembled and Tested $259.00 
Order Part# B-4000-06 

$1795.00 

TERMINAL* Feather Touch Capacitance Kybrd * 6 0 Key Standard ASC II 

* SDROC Type Screen Attribute Set * 8 Special Function Keys 

* Hall Intensity * 20 Screen Editing Keys 

COMPUTER 
*XOR S-100 Board Set (Above) *Includes CPIM 0 2.2 

*Programmable Keyboard Set * 8 Slot S-100 Bus 

S-100-8 System Complete With: 
Shugart 801 R Subsystem· (#S-1000-13) .. $2695.00 
Shugart 851 RSubsystem· (#S-1000-02) .. 2995.00 
Dume DT-8 Subsystem· (#S-1000-03) 2950.00 
Shugart SA 400 Minis (#S-1000-04). . 2350.00 
Complete System ,No Drives (#S-1000-01) . 1795.00 

"Available in Horizontal or Vertical Cabinet 

CALL FOR QUANTl TY PRICES! j 

. 


•If ~MICRO 

l~I. Ml. SALES 


* ""AST * 11 Ed' D · N L X //''nois 60451 
c, ISOn flVe, ew enO • II* WEST * 15381 Chemical Lane, Huntington Beach, CA 92649 

, ~ 

0=0~00@ @D®~ 

*SPECIAL OF THE MONTH* 
Now available-TheS-100·12 Hard Disk 
System featuring the S-100·12 System 

below PLUS:

* Shugart SA1002 5.33 Megabyte Hard Disk* Shugart DTC1403 Hard Disk Controller
* XOR S-1 00 Hard Disk Interface Board* Qume OT·8 OS/DD Floppy Disk* CP/M® w/Hard Disk Drivers, 1/0 and Format* Fully Assembled and Tested-with Manuals 

This is AOne Time Offer 

$3750.00 Complete! 

Part# S -1000-41 

Cannot be shipped UPS - Must ship via Air or Truck 


\.. Shipping weight 80 lbs. · ..., 


$1350.00 

*With the XOR S ·100 MOD *XOR S-100 Brd Set/above)

* 12 Slot Motherboard and * Includes CPIM" 2.2 Soltware 
Card Cage and Manual 

* +BV @l 30A e ± 16V @l 6A * All Cables Provided 

* DC Powerto Run up to 4 Drives * Complete Manual Set 

S-100·1 2 System Complete With: 
2-Shugart 801 R (#S-1000-30) ....... $ 2250.00 


2-Shugart 851R (#S-1000-31 2500.00 
2-0ume DT-8 (#S-1000-32). . .. 2450.00 

S-100-12 No Drives or CP/M" (#S-1000-29) 1350.00 

Cabinet only - Includes Switches, Fan & AC/DC Wiring 
(#S-1000-28). 250.00 

Dimensions 11" x 21" x 22" 
CP/M® is a trademark of Digital Research 

Apple 8" Disk Controller Card . . .. $395.0c...ZENITH DATA SYSTEMS ZVX4 Dual Density, Single & Double Sided - Auto Boot 
CALL FOR PRICES * Includes CP /M• 2.2 * 2-Serial/1-Parallel Port Disk 2 + 2 Single Density Single or Dual Sided 

* OMA Disk Controller * Hardware Vectored lnterupts vVA) .............. ..... ... 300.00
Controller Board for 8" and 5" Drives for the Z-89.Z-90 or H­ * 2-Real Time Clocks * Supports CP/M®,MP/M®,OASIS
89 Computers . Comes w/CP/M" 2.2 on 8" and 5" media 

Complete line of add on drives for AppleCCS 2200 System, A &T .. 1625.00Only $550.00 CALL FOR PRICES 
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QT Products Division - Golden West Computers, Inc. 
60 North 300 West Provo, Utah 84601 

MF+MD 

51/4" MAINFRAME 
•Provisions for any 51,4" Drive 

• 7 ea DB25 Cutout 
•Available with 6, 8, or 12 slot Motherboard 

• Fused Power • EMI Filter 

•Power Supply 
(+8V16A/±16V3A/+ 12V3A) 

QTC-MF+MD (no Motherbd! ..... $450.00 
QTC-MF+MD6 6 slot MB .. . ...... $500.00 
QTC-MF+MD8 8 slot MB . . .. .. .. . $550.00 
QTC-MF+MD12 12 slot MB . . ..... $600.00 

S-100 CARD CAGES 
QTC-CC+4CardCageonly$20.00 ~ 
QTC-CC+4-1with4 slot Motherbd ~ 

and Card Guides ..... .$75 .00 · 
QTC-CC+6 Card Cage only $25.00 · , 
QTC-CC+6-1with6 slot Motherbd and 

Card Guides ... .. ............. $90.00 
QTC-CC+6-2 with 6 slot Motherbd and 

Card Guides & 4" Fan .. ..... .. $115.00 
QTC-CC+S Card Cage only ..... . ... $35.00 
QTC-CC+8-1 with 8 slot Motherbd and 

Card Guides ................. $100.00 
QTC-CC+8-2 with 8 slot Motherboard, 

Card Guides and 4" Fan .. .. .. . . $135.00 
QTC-CC+12CardCageonly ........ $60.00 
QTC-CC+12-1 with 12 slot Motherbd and 

Card Guides ....... ... .... .. . $135.00 
QTC-CC+12-2 with 12 slot Motherbd, 

Card Guides and 4" Fan ........$200.00 
QTC-CC+12-3 with 12 slot Motherbd, 

Card Guides & 2-4" Fans ....... $225.00 

I/O+ 
• 2 serial sync/async ports 
• 4 - 8 bit parallel ports 
• 3 - 16 bit prog. timers 
• On board clock 
• Wire wrap area 

QTC-110+88 Bare Board .......... $85.00 
QTC-1/0+K Kit ................. $250.00 

QTC-1/0+A A&T ............... $425.00 


APPLE CLOCK/CALENDAR 
Same features as S-100 Clock 

QTC-CCA-88 Bare Board ... .... . . . $40.00 
QTC-CCA-K Kit . ............... . $100.00 

QTC-<;:CA-A A&T ...... .. ..... . . $150.00 

S-100 Extender Board 
QTC-EXT+8B Bare Board ........ .. $21.95 
QTC-EXT+K Kit .. . ........ . ..... $27.95 
QTC-EXT+A Kit . . .... . ........ . . $40.00 

c: PRODUCT' I DIVISION 

GOLDEN WEST 
COMPUTERS, INC. 

Circle 450 on inquiry card. 
. QUICK [, TIMt:L Y . 

MF+DD 

8" MAINFRAME 
• 	Power supply will accommodate Hard 


Disk + 1 ea floppy or 2 ea 8" floppy. 

(+8V16A/+16V3A/+SVSA/+24VSA) 


•Available ~ith 6, 8, 12 slot Mother Boards 
• 	EMI Filter for noise suppression 11o.J~~1 
• 2 ea AC outlets on back panel l~ i.:. 

• 15 ea DB25 Cut-Outs • 2 ea 50 Pin Cut-Outs 

QTC-MF+DD Bare Cabinet ....... $250.00 

QTC-MF+DD6 w/6 slot Mothertxi .. $725.00 

QTC-MF+DD8 w/B slot MB .... ... $795.00 

QTC-MF+DD12 w/12 slot MB . . ... $895.00 


MOTHERBOARDS 
• Quietest on market 
• Built-in ground shield network .. a.1' 
• LED power indicator ~V" • 
• IEEE696 
• Available in 4, 6, 8, 12, or 18 slots 
• 	Connector for easy poweraccess on all but 

4 Slot Motherboards 
QTC-MB4 BB .. $20.00 
QTC-MB4 K ... $35.00 
QTC-MB4 A .. . $45.00 

6 Slot Motherboard 
QTC-MB6BB .. $30.00 
QTC-MB6K . . . $50.00 
QTC-MB6A ... $65.00 

8 Slot Motherboard 
QTC-MB8BB .. $35.00 
QTC-MB8K ... $65.00 
QTC-MB8A ... $95.00 

U Slot Motherboards 
QTC-MBUBB . $40.00 
QTC-MBUK .. $95.00 
QTC-MBUA . $135.00 

18 Slot Motherboards 
QTC-MB18BB . $65.00 
QTC-MB18K . $135.00 
QTC-MB18A . $185.00 

Kit allows quick 
connection on M/B 

QTC-CON-K. $3.20ea 

4 & 18 

DISK DRIVE CABINETS 
~\ "All in One"

~"£: Vertical Disk Drive Cabinet 
For: 1. 2 ea or 4 ea TANDON THINLINE 8" 

2. 2 ea STANDARD 8" DRIVES 
3. 1 ea HARD DISK & 1 ea FLOPPY 8" 

•Power supply - SV @1A/+5V@6A/+24V@6A 
•EM! filter 
•Interface cable for AC allows use of any 8" disk 

drive 
• 2 ea SO pin & 2 ea DB 25 Connector Cutout 
QTC-DDC+88V18 J ea Std 8" DD ....... $360.00 
QTC-DDC+88V28 (for 2ea Std) 8" DD 

or J HO + J Std 8" .. ... . . . ... .. . .... $395.00 
QTC-DDC+88V2T <For 2 ea Ta11don 

Tliinline Drives! .. ...... .. .......... $360.00 
QTC-DDC+88VJT (For J ea Tandon 

Thinline Drives) ... ........ . . . ...... $340.00 

Horizontal Disk Drive Cabinet 
For: 2 ea 8" Floppy Disk Drive 
•Power Supply +5V6A/+24V6A 
•Interface cable for Ac allows use of any disk drive 

QTC-DDC+88H ...................... $360.00 

Dealers & OEMS Call: 

1-800-238-3100 

(Continental U.S. only) 


(Except Utah) 

Technical & Customer Service 


1-801-373-1467 

MF+ 

STANDARD MAINFRAME 
(Plain Front Panel) 

• 	 Available with 6. 8, 12, or 18 slot 
Motherboard 

• 7 ea DB25 Cutout 
• Fused Power • EM! Filter 
• 	Power Supply - ( +8V16A/ ±16V3A) 

QTC-MF+6 6 slot MB ............ $425.00 
QTC-MF+8 8 slot MB ............ $450.00 
QTC-MF+12 12 slot MB .......... $500.00 
QTC-MF+1818slotMB ..... : .... $550.00 

S-100 CLOCK/CALENDAR 
•Time in hours, minutes, seconds. 
•Program selectable 24 hour military format or 12 

hour AM/PM format. 
•Date in month. day, year, day of week, and leap 

year recognition. 
•Fast timeand date setting. 
• + - 30 second adjust. 
• 4 hard interrupts, 1024 Hz (approx. 1 

millisecond) 1 Hz, 1 minute, 1 hour. 
•Crystal controlled time base. 
• Latched input and output ports. 
• On board batter backup power. 
• Automatic power off sensing. 
•Simple programming interface. 
•Works with 8080 or Z80 CPU. 


QTC-CCSBB Bare Board . .... .. . . . .. ..... $60.00 

QTC-CCSK Kit ......... ... •........... $115.00 

QTC-CCSA A&T . ............... . . . . . . $165.00 


Featured in March 1982 

Micro Computer Magazine 


DISK DRIVES 

5114" Disk Drives 
8-51 MPI sgl side/dbl den .. ..... ... $265.00 
8-52 MPI dbl side/dbl de11 .... . ..... $350.00 
DT-5 Qume dbl side/dbl den .. . .. .. . $350.00 
SA400L Shugart sgl side/dbl den .... $265.00 
TM-100-lA Tandonsglsideldbl den. $250.00 

8" Disk Drives 
801R Shugart sgl side/dbl den . .... .. $390.00 
851R Shugart dbl side/dbl den . .... . $495.00 
DT-8Qumedbl side/dbl den ........ $495.00 
M-2894 Misubishi dbl side/dbl den .. $495.00 

Discount 5% off these prices with purchase 
of cabinet or mainframe 

CLOSE-OUT CPU 
QT-Z+SO Bare Board wlmanual . ..... $28.00 
Teletek FDC-14MHZ-dbl dm cont ­

2 serial - 2 par ............ . ... $525.00 

Stocking Retail Outlets Include: 

Priority One 

1-800-423-5922 
Call for your local dealer 

NEW QT CATALOG 

NOW AVAILABLE 


http:QTC-CC+4CardCageonly$20.00


----------------------

One-Stop Component Center SJim-pak'. 
electronic components This is a partial listing of over 600 items available 

Belmont, California 94002 from 600 authorized Jim-pak Distributors: 

7400 . 2/.85 7490 • .85 
7402 . 2/.85 7493 . .85 

TTL ,l~--- .\\ 
7404 . . 2/.85 74100. .. 2.25 
7406 . • .2/l.19 74109 . . 2/l.l9 DIP JUMPERS AND CABLE ASSEMBLIES 
7407 .. .2/l.19 74121. .69 OJ-14-1 14-Pin Hool Single-End (Dip Jumper) $2.95 
7408 . • . 2/.89 74123. .99 OJ-16-1 16-Pln 1-Fool Single-End (Dip Jumper) 3.257410 . . . 2/.85 74150. . l.95 
7414 . .. . .99 74154. • l.95 OJ-24-1 24-Pln 1-Fool Single-End (Dip Jumper) 3.95 
7417 . . . 2/l.10 74157 . .99 OJ.40·1 40-Pln 1-Fool Single-End (Dip Jumper) 7.95 
7420 .. 2{.85 74161. • l.19 OJ-14·1·14 14-Pln 1-Fool Double-End (Olp Jumper) 4.257447 . .. 19 74164. . l .59 
7474 • . .69 74174. . l.59 OJ-16-1-16 16-Pln 1-Fool Double-End !Olp Jumper) 4.95 
7475 . • .79 74175. . l.49 OJ-24-1-24 24-Pln Hool Double-End (Olp Jumper) 5.95 
7476 .. .69 74192. • l.19 OJ-40-1-40 40-Pln 1-Fool Double-End (Olp Jumper) 11.957485 . .. l.19 74193 . . l.19 
7486 . . 2/l.19 74367. .99 DJ·14·3·14 14-Pln 3-Fool Double-End (Olp Jumper) 5.49 
7489 . . 2.99 74393. • l.~5 DJ.16·3·16 16-Pin 3-Fool Double-End (Olp Jumper) 5.95 

0825P·4·P D825P · 4 Fool · 0825P.(Cable Assembly) 16.95POTENTIOMETERS 

-

1

DATA BOOKS JmL Jlm·Pak7400/74LS TTL $3.95 
Jim-Pak CMOS/Linear 4.49 ~~~~~ Jim-Pak Mlcro./Dlsplay 3.95 

30001 National CMOS 6.95 
30003 Nallonal Linear 9.95 
30005 Nallonal TTL Logic 9.95 
30009 lnlersil 7.95 
10400 lnlel Componenl 10.95• 

19 CMOS ~ 
4000 .55 4030 • .75 
4001 .55 4040 • l.79 
4002 .59 4044 • 1.39 
4006 . l.49 4046 l.95 
4009 • .79 4047 2.75 
4010 . .79 4049 .79 
4011 . .55 4050 .89 
4013 .79 4051 l.59 
4016 .79 4066 .95 
4017 l.39 4069 .69 
4018 l.39 4070 .75 
4020 l.39 4071 .69 
4023 .49 4081 • .59 
4024 l.19 4093 . l.19 
4027 •79 4511 • l.95 

CONNECTORS 

' 
DB25P D-Submlnlature Plug 3.95 
DB25S D-Subminiature Socket 4.95 
DB51226 Cover for DB25P/S 2.25 
22/44SE P.C. Edge 2.95 
UG88/U BNC Plug 2.19 
UG89/U BNC Jack 3.95 
UGl75/U UHF Adapter .59 
S0239 UHF Panel Reep. 1.49 
PL258 UHF Adapter 1.95 
PL259 UHF Plug 1.95 
UG260/U BNC Plug 2.39 
UG1094/U BNC Bulkhead Reep. 1.49 

~LINEAR IW 
LM301 N. .59 LM7805T l.75 

LM305H . 1.39 LM7812T l.75 

LM307N . .75 LM7815T l.75 

LM308N. 1.19 LM380N. l.49 

LM309K . 2.25 LM384 N. 2.49 

LM310N. 2.69 LM555N . .69 

LM311N. l.49 LM556N. l.49 

LM317T. 2.29 LM565N. l.95 

LM318N. 2.95 LM566N. l.95 

LM319N . . 2.95 LM567N. l.79 

LM320K·5. 2.25 LM723 N. .79 

LM7905T l.75 LM741N. .65 

LM7912T l.75 LM1310N 2.95 

LM7915T 1.75 LM1458N .99 

LM323K. 5.95 LM1488N l.59 

LM324N. 1.29 LM1489N l.59 

LM337T . 2.29 LM1800N 4.49 

LM339N . l.29 76477N .. 3.95 


•Adjustable reQulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

• 	 Power Outpu1 (each supply}: 
5VDC@ 500mA, 10VDC@750 mA, 
12V DC@ 500mA, and 
15VDC @ 175mA. 

• T wo, 3-terminal adj. JC reg u lators 
with the r mal ove rl oad protection. 

• Heat sink regu lator cooling 
• LED "on" indicator 
• Printed Board Construction 
• 120VAC input 
•Size: 3·1/2"w x: 5·1/16"L x: 2"H 

JE215 Adj. Dual Power Supply Kit (as shown)·. . $24.95 

JIM-PAK 

KITS 


JE730 JE701 

JE200 5V 1 Amp Regulaled Power Supply Kit. . . . . .... ... $14 .95 
JE205 Mulll-Vollage Board Kil (Ada pis 10 JE200) . . , .. ....... . 12.95 
JE210 5-15V I .5-1 .5 Amp Regulated Power Supply Kii .. ...... 19.95 
JE212 Neg. 12VDC Adapler Board Kil (for JE610) .. , . , . . . . . . . 9.95 
JE215 Adjuslable Power Supply Kil (Piclured above cenler) 24.95 
JE300 Olgilal Thermomeler Kil . . , . . . 39.95 · 
JE305 Solar Cell Panel Kil . .......... , ....... , . . . . . . . . 39.95 
JE600 Hexadecimal Encoder Kil . . . . . . . ............. .... . 59.95 
JE610 ASCII Encoded Keyboard Kil ........ . .... . .. . , . . . . . 79.95 
JE701 6-0igil (.300" ) Clock Kil (Piclured above rlghl) 19.95 
JE730 4-Digll (.357" ) Clock Kil (Piclured above lett) 14.95 
JE747 6-0igil (.630") Clock Kil . . . . . . . . .. . .. .. . .. . 29.95 
JE2206B Funclion Generalor Kil (Piclured below righl). . . . 19.95 

GRAB BAGS 
GB100 Ceramic Disc. Capacilors . . . . . . (100) $2.95 
GB101 Mylar Capacilors .......... .... ... . . .. . . . (60) 4.95 
G8102 Eleclrolyllc Capacilors . , .. , .... , ... • ...... (60) 4.95 
GBT03 Tanlalum Capacilors . . . . . . . . . . . . (40) 4.95 
GB107 Siiicon Diodes (1N914/1N4148) .. . (100) 2.95 
GB108 TIL Serles lnlegraled Circuits ..... . . .... ... (50) 4.95 
GB109 4.95 
GB110 k;~~~;!~·~~~:ed _cir.c~'. '~ . . . . . . . . . . . . . . . •i~~m 5.95 
GB113 Mlnlalure Trimmer Pols . . . . . . . . ... .. (30) 4.95 
GB116 1/4WallReslslorAssor1menl . . ,,. . (200) 2.95 
GB117 1/2 Wall Resislor Assor1menl ...... . ...... (200) 2.95 
GB120 Mlnlalure Slide Swllches . . ..... , ......... .(25) 3.95 
GB123 Heal Sinks Assorlmenl . .. ..... , . . . . . . ... (30) 3.95 
GB127 Transislors Plaslic/Power . . . ... (100) 3.95 
GB137 Chokes,Coils and Inductors .. .... ........ (50) 3.95 
GB139 3-B Terminal Solder/Screw Type . . (40) 3.95 
G8140 Spacers. Slandofls, lnsulalors . . . (150) 2.95 
GB141 Washers and Spacers . . . . . ... (200) 2.95 
GB145 Lugs, Crimp On .. .. .. . .. . . . .. .. .. .. (100) 2.95 
GB147 Hardware Mix - Nuls, Screws. elc. . ....... (500) 5.95 
GB154 1 & 2 Wall Resislor Assortmenl . . . . ... (1001 2.95 
GB162 7-Segmenl Displays ... . . . (50) 5.95 
GB165 Toggle, Rocker. Push Bullon Switches . .... ... (40) 10.95 
GB173 UTes! & Sort 3/8" Polenllomelers . . . . . . (100) 5.95 
G8175 1& 3 Amp Slllcon Recllflers (Diodes) . . . (100) 3.95 
GB177 Shrink Tubing - Assorted 1" pieces .... . ... (200) 3.95 

.._.(~ 

~ 

2Watt@ 70°C 

7/8" Slotted Shaft 
Linear Taper 

TK, SK. TOK. 2SK. SOK. 
100K. 1 Meg 
CMU .. . ... $2.95 

.. 0825P·4·S D825P · 4 Fool · 0825S (Cable Assembly) 17.95 
DB25S-4-S DB25S · 4 Fool · 0825S (Cable Assembly) 1B.95 

..... JE215 Adjustable 
~Dual Power Supplyr,; 

3/4 Watt@ 70°C General Description: The JE215 is a Dual Power 
lS Turn Pot. Supply with independent ad justable positive and nega·
Linear Taper 

tive output voltages. A separate adjustment for each 
1K, SK, lOK, SOK, 
100 Ohm. 500 Ohm. 

of the supplies provides the user unl imited applications
100K, SOOK. 1Meg for IC current voltage requirements. The supply can 
830P ....... $1.79 also be used as a general all-purpose variable power 

supply . FEATURESo 

~ LS Schottky IW1 
74LSOO. .55 74LS109 . •75 
74LS02. .55 74LS123 . 1.49 
74LS04. .69 74LS138 . 1.29 
74LS08. .55 74LS139 . l.29 
74LS10. .55 74LS154 • 1.95 
74LS14. l.09 74LS157 . 1.19 
74LS30. .55 74LS161 . 1.29 
74LS32. .69 74LS174 . 1.19 
74LS38. .69 74LS175 . l.19 
74LS42. l.29 74LS192 . l.49 
74LS47. 1.29 74LS193 . l.49 
74LS48. 1.79 74LS221 . 1.49 
74LS73. .75 '74LS244 . 1.89 
74LS74. .69 74LS245 . 3.49 
74LS75. .75 74LS367 . .89 
74LS85. 1.49 74LS374 . 1.95 
74LS90. .89 81 LS97. 2.29 

SOCl<ETS I 
Low Profile Wire Wrap

8 pin LP . . 2/.59 14 Pin WW tin .75 
14 pin LP. . 2/.69 14 pin WW gold 1.09 
16 pin LP. . 2/.79 16 pin WW tin .79 
18 pin LP. • 2/.89 16 pin WW gold 1.19 
20 pin LP. . 2/.99 24 pin WW gold 1.69 
22 pin LP. . 2/l.09 40 pin WW gold 2.75 
24 pin LP. .79 14 p . plug/cover l.29 
28 pin LP. .82 16 p . plug/cover l.39 
36 pin LP. .99 24 p . plug/cover l.95 
40 pin LP. 1.19 Also, The Molex Line 

DIODES & TRANSISTORS 
IN751 • 2/.59 2N2219A. •2/1.19
IN757 . 2/.59 2N2222A. 2/.89 
INll88. 2.69 2N2907A. 2/.89
IN3600. 5/.99 2N3055 . .99 
IN400l. 4/.59 2N3772. 2.25 
IN4004 . 4/.69 2N3904. 2/.69 
IN4007. . 4/.79 2N3906. 2/.69 
IN4148. . 10/.99 2N440l. 2/.79
IN4733. . 2/.69 2N4403. 2/.79
IN4734. . 2/.69 2N5129 . 2/.69
IN4735. . 2/.69 2N5139 .. 2/.69 
IN5401. .3/1.19 TIP29A . .89 
IN5408. . 3/1.99 TIP31A . .99 

CAPACITORS 
Dipped Tantalum ELECTROLYTIC 

.lmfd@35V 2/.89 lmfd@50V 3/.69 

.47mfd @35V 2/.89 4.7mfd @50V 2/.59 
lmfd@35V 2/.89 lOmfd @50V 2/.69 
2.2mfd @25V 2/1.09 22mfd @50V 2/. 79 
3.3mfd@25V 2/1.19 47mfd@50V 2/.89 
4.7mfd@25V 2/l.39 100mfd@50V .59 
10mfd@25V 1.19 220mfd @50V .69 
33mfd @25V 3.95 lOOOmfd @25V 1.19 

2200mfd @16V 1.39100V MYLAR 
.001-.0lmfd 4/.79 50V CERAMIC 
.022mfd 4/.89 !Opf-.022mfd 4/.59 
.047mfd 41.99 .047mfd 4/.69 
.lmfd 4/1.19 .lmfd 4/.79 
.22mfd 4/1.29 

MICROPROCESSORS 
ZSOA CPU (4MHz) 13.95 
ll73AN-l 30Tune Musical MPU Chip 8.95 
8080A CPU 6.95 
8212 8 Bit 1/0 Port 3.95 
8216 Bl-Directional Bus Driver 4.49 
2513/2140 Character Generator 12.95 
8T97 Tri-State Hex Buffer 2.25 
AY-5-1013 30K Baud UART 6.95 
A Y-5-2376 88-Key Keyboard Encoder 11.95 
2114-2 4K Static RAM (200ns) 3.95 
M K4116 16K Dynamic RAM (250ns) 3.95 
2708 SK EPROM 5.95 
2716 16K EPROM (+5V) 9.95 

Function Generator Kit 
Provides 3 basic 

·-- .. ~~ :.~~."..'!.... "'' 	 waveforms: sine. 
triangle and square 
wave. Freq. range

I -. from 1 Hz to 1OOK 
Hz. Output ampli· 
tude from 0 volts 

. ~~~ · 

. " ~ .•. "i! 
to over 6 volts 
(peak to peak). 
Uses a 12V supply 
or a ±6V split sup­
ply. Includes chip, 

rRfl:1 
P.C. Board, com·~ ponents & instruc· 
tions. 

JE2206B ....$19.95 
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Tandon . . . $216.00HARDWARE PRODUCTS 
Teac 

Systems 6502 CPU HEWITT'S COMPUTER SHOP Cabinet WIPower Supphes 
Trak 

Commodore VIC-20 . • . . $240 .00 
Basis 1 OB {see Franklin Cards) . . $ 1500.00 

Cables2821 GIRARD N.E. TrakVIC-20 Independent Options 
Commodore 64 . , . .. .. . . .... $534 .00 
Franklin 1000 PrintersAlBUQ., N.M. 87107 Text Quality 


Adwar Video 

!Apple Compatib tel .. . $1 082 .00 

Anacom 


Advanced Logic Systems 
 ORDER HOTLINE: 1·800-821-9287 TECHNICAL INFO. (505) 883-0984 Anadex 

Apparat 
 Centronics 
BIT3 C. Itch Pro . ..... .. $460.00 

California Computers 

Compex
I	Coprocessors Inc. 
turns Franklin into 
1BM lmulator ... . . . ........ $89 9.00 

lnteraclive Structures Inc. 

John Bell Engineering 

Kensington Microware 

Micromint 

Micro Peripheral 

Microsoft 

Microtek 

MPC 

Mountain Computers Inc. 

Passport Designs 


I
Prometheus 
16KAAM . . . . . . . . . .. ..... $99.00 I 
Racware 

AH Electronics 

Saturn Systems Inc. 

Softworks 

SSM Microcomputer Products 

Stellation Two 

Symtec 

Tech Designs. Inc. 

Tecmar 

TG Products · 

Thunderware Inc. 

Tymac
IU.S Module Inc. 
Chrono Mod 

Audit Trail Time Piece 

w / 2K RAM in 4 pages . ...... $120.00 


Versa Computing 

Videx 

Vista 

Votrax 


John Bell Engineering 

Systems 8080-8088 CPU 
SSM Produc ts \IEEE -6961 
John Bell Engineering 

NEC . . . . . . .. ..... . $166.00 
Sanyo 
USI 

Data South 
DEC 
Hazeltine 
In tegral Data Systems 
Mannesman Tally 
MP\ 
NEC 
Okidata 82A .. . $462.00 
Printek 
Texas Instrument 

Letter Quality 
C. Itch Starwriter . ····- . $1375.00 
Diab lo 
NEC 
Gurne 
Smith Corona . .... ... $600.00 
Olivetti 

Seattle Computers (IEEE-6961 
Tecmar OEEE-6961 
IBM Accessories 

Modems 
Anchor Automation . .. . $82.00 
Anderson Jacobson 
Hayes 
Lexicon 
Livermore 
lynx 
Micromint 
Micro Peripheral Corp. !Micro Connection) 
Navation 
Racal Vadic 
Telnet Communications Software 
Universal Data 
Ventel 
Prentice 

Systems Z-80 CPU 
Astrovision (by Bally) . . $2 70 .00-- · 
Altos 
California Computer Systems 
Dynabyte 
lnterec Data 
John Bell Engineering 
LNW 
NEC 
Sanyo 
Tarbell 
Televideo Power Strips & Supressors 

Electronic Pro1ective Devices . $46.00 
Gould ~Uninterruptible Power Supplies) 
SGL Waber 
Topez 

TRS-80 Model I & Ill. 
Mod Ill 4BK 2dr _ ... . $1700.00 
Xerox 

Systems 68000CPU 

Disk Drives 
5 Y." Apple, .. ... from $330.00 

TAS-80 Model Ill . . .. from $246.00 
5 't. " Complete 

Dual Systems 
EMS 

MPI (from Trak) 
Tandon !from A.M . Elec tronics) 
Teac !from A.M . Electronics) 
Traxx 

B" Complete 
Trak 
Traxx 

Hard Disk Systems 
Omninet 
Corvus 
Targa 
VA Data \TRS-801 

Bare Drives 
MPI 
Shuggart 
Sieman 

SUPPLY PRODUCTS 
Covers 
~ompucover 

Disk Supplies 
Eichner Systems. Inc . 
Elephant Memory Systems 
Sco1ch 
Verbatim 

Paper 
California Stock Tab 

Terminals 
Adds Viewpoint 
C. Itch 
Data Media Corp. 
DEC 
Televideo 

Monitors 
Amdek 
BMC . .. $90.00· · ··- . .. .. 
Comrex 
Electrohome 

Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man­
agement. Nutrition. lnforma­

tion that could help you to a 
better way of life. 

To get your free 
copy, just write: 

CONSUMER INFORMATION 

~ 
PUEBLO, COLOBADO 

81009 

t;IJh...General Services Adnurustratlon 
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256K Card for IBM $299.95* 

Printers on Sale 

NEW EPSONS with GRAFTRAX-plus 

MX-80FT with GRAFTRAX-plus same as MX-80 with 
friction laed and pin laad. 
PRM-28082 MX-80FT w/GRAFTRAX-plus . . . .. .. $539.95 

MX-100 with GRAFTRAX-p/us 1321232 column. 
correspondenca quality, up to 15" paper, friction feed & 
adjustable pin feed. 18 x 18 dot matrix. 80 CPS. 
PRM -28100 MX-100 w/ GRAFTRAX-plus $729.95 

PRA-27084 Serial interface $54.95 
PRA-27088 Serial inti & 2K buffer $99.95 
PRA-27081 Apple card .. $39.95 
PRA-27082 Apple cable $19.95 
PRA-27086 IEEE 488 card $59.95 
PRA-27087 TRS-80 cable $24.95·· ····· ······ 
PRA-27097 GRAFTRAX-plus 80 $59.95 
PRA-27197 GRAFTRAX-plus 100. . .... . . . . . . ' $64.95 
PRA-27090 MX-80. FT print head $44.95 
PRA-27190 MX-100 print head .. .. $49.95 
PRA-27083 MX-80 flbbon cart. ... $13.95 
PRA-27101 MX-100 ribbon only ... $9.95 

BETTER THAN EPSON ! - Okidata 

Mlcrollne 82A 80/132 column. 120CPS. 9 x 9 dot malnx. 
friction feed, pin feed. adiustable tractor feed (optional). 
handles 4 part forms up to 9.5" wide, rear & bottom feed. 
paper fear bar. IOO% duly cycle/200.000.000 character print 
head. bi·dtrect1onal/logic seeking, bolh serial & parallel 
Interfaces Included. fronr panel switch & program control of 
10 different form lengths, uses inexpensive spool typa 
ribbons. double width & condensed characters. trua lower 
casa descenders & graphics 
PRM-43082 Friction & p in feed . . . . . $479.95 

Mlcrollne 83A 1321232 column. 120 CPS. forms up to 75 ·· 
wide. removable tractor, plus all the features of the 82A. 
PRM-43083 with FREE tractor $699.95 

Mlcrollne 84 1321232 column, Hi-speed 200 CPS. lull dot 
graphics builf in. plus all the features of the 83A. 
PRM-43084 Centromcs parallel . . . . .. . $1099.95 
PRM-43085 Seflal with 2K buffer ....... $1149.95 

PRA-27081 Apple card .. .. . $39.95 
PRA-27082 Apple cable . . .... .... . ' . $19.95 
PRA-27087 TRS-80 cable ... . . $24.95 
PRA-43081 2K hi speed serial card $99.95 
PRA-43082 Hi-res graphics ROMs 82A . . . $49.95 
PRA-43083 Hi-graphics ROMS 83A $49.95 
PRA-43088 Tractor option for 82A $49.95 
PRA-43080 Ex11a ribbons pkg. of 2 $9.95 

8023 DOT MATRIX - NEC 
100 CPS, proport ional spacing. hi-resolution graphics. 
correspondence qualit y pr inting. bi-directional tractor & 
friction lead. 
NEC-8023A 8023 parallel $499.95 
NEC-8023-01 8023 ribbon $11 .95 

TP-1 LETTER QUALITY - SCM 
12 CPS daisy wheel printer from Smith Corona. 
PR0-451 01 Centromcs parallel ... $648.95 
PR0-45102 RS-232C serial .. $648.95 

LETTER QUALITY PRINTER - Jade 
Uses standard daisy wheels and ribbon cartridges. 16 CPS 
bi-directional pnnting. semi-automatic paper loader (single 
sheet or Ian fold}. 10112115 pitch. up to 75·· paper. built-in 
noise suppression cover. 
PR0-11001 Centromcs parallel . .. . $899.95 
PR0-11002 RS-232C sefla/ model $969.95 
PRA-11000 Trac/or Option .. $169.95 

KSR DAISY WHEEL - Anderson-Jacobson 
Letter quality communications terminal/printer with full 
typewriter keyboard, 30 CPS 01ablo print mechanism. RS­
232 interface, includes free printer stand with deluxe casters. 
print wheel. ribbon. friction feed standard (tractor feed 
optional). factory refurbished with 30 day warranty, shipped 
lreighl collect. 
PR0-99100 AJ KSR printer $995.00 
PRA-99200 Tractor option $150.00 

PRINTER PALS - F.M.J. Inc. 
Desk rop printer stand and continuous form paper holder. 
PRA-99080 tor MX-80. MX-80FT. Oki 82A. NEC $29.95 
PRA-99100 tor MX-100. Oki 83A & 84 $34.95 
PRA-99700 tor teller qualify pflnlers $49.95 

51/4" Disk Drives IBM PC Accessories 
Tandon TM100-1 single-sided double-density 48 TP/ 512K PC/RAM STACK - Hammond
MSM-551001 .. . . .. 5219.95 ea 2 for $199.95 ea 

A high quality, high density memory expansion board for 

Shugart SA40< sided double-density 40 track your PC, cool-quiet· reliable operation. full parity checking. 

MSM-104000 . . 5234.95 ea 2 tor $224.95 ea unique stacking sockets. expandabla from 256K to 512K, 
MOR/VE high speed RAMdisk software only $25.00 with 

Shugart SA451 double-sided 48 TP/ 256K or 512K board purchase. 
MSM-104550 .. .. . . . .. . 5349.95 ea 2 tor $329.95 ea MEX-25600A 256K assembled & tested ... $795.00 

MEX-51200A 572K assembled & tested $999.95
Shugart SA465 hall-s ize doule-sided 96 TPI MEX-25600S MOR/VE disk emulator ... .... . $25.00
MSM-104650 . 5399.95 ea 2 tor $379.95 ea 

Tandon TM100-2 double-sided double -densit y 48 TPI 
MSM-551002 . . . . . 5294.95 ea 2 for $269.95 ea 256K PC/RAM - Hammond Engineering 

•User expandable from 64K to 256K, same high qualityShugart SA450 doubfe.1sided double-density 35 track 
standards as the RAM Stack above, designed for medium

MSM-104500 5349.95 ea 2 for $329.95 ea memory expansion requirements. 

Tandon TM100-3 single-sided double-density 96 TPI * MEX-64000A 64K assembled & rested . . ........ $299.95 
MEX-128000A 728K assembled & tested . . . .. .. $399.95 
MEX-192000A 192K assembled & tested ... . . . $499.95 

Tandon TM100-4 double-sided double-density 96 TP/ 

MSM-551003 . . . . ... . . .... . 5294.95 ea 2 for $269.95 ea 

MEX-256000A 256K assembled & tested .. ... .. $569.95 
MSM-551004 . .. .. .. ..... . . 5394.95 ea 2 tor $374.95 ea 

MP/ 8-51 single-sided double-density 40 track 
MSM-155100 5234.95 ea 2 for $224.95 ea PC/SASI RAM - Hammond Engineering 

Three boards in one, 256K ol RAM, RS-232 asynchronous 
MP/ 8 -52 double -sided double-denslly 40 track serial interlace. and a SAS/ (Shugart Assoc Standard 
MSM-155200 . 534495 ea 2 for $334.95 ea Interface) hard disk interface. 

IOX-6000A PC/SAS/ RAM ... . . .. ..•... $1095.00 
MP/ 8-91 single-sided double-density 77 track 
MSM-155300 5369.95 ea 2 for $359.95 ea 

MP/ 8 -92 double-sided double-density 77 track PC EXTENDER CARD - Compute! 
MSM-155400 5469.95 ea 2 for $459.95 ea High quality extender card with free connectors for IBM PC 

bus. 
51/4" Cabinets with Power Supply TSX-300A A & T with connectors ... ... .. .. . $42.95 

EN0-000216 Sing le cab w1power supply , ... , $69.95 
EN0-000226 Dual cab w1power supply ..... . $94.95 

WIRE WRAP BOARD - Compute! 
Highest quality, extremely versatile proto typing board with 
gold plated card edge for IBM PC.B" Disk Drives 
TSX-310A Proto board . . . . . .. .. . .. . . . . . $59.95 


Shugart SA810 hall-size single-sided double-density 

MSF-108100 ..... 5424.95 ea 2 for $394.95 ea Jade Bus Probe 
Shugart SA860 half-Sile double-sided double-density 
MSF-108600 5574.95 ea 2 for $549.95 ea 

THE BUS PROBE - Jade 
Shugart SA801R single-sided double-density lnexpens/.,e S·100 Diagnostic Analyzer 
MSF-10801R ... ... 5394.95 ea 2 tor $389.95 ea So your computer is down. And you don't have an 

oscilloscope. And you don't have a front panel... You're not 
Shugart SA851R double-sided double-density alone - most computers have their occasional bad days. But 
MSF-10851R 5554.95 ea 2 for $529.95 ea without diagnostic equipment such as an oscilloscope 

(expensive!) or a front panel (expensive!), it can be very
Tandon TM848-1 single-sided double-den thin-line 

difficult to pinpoint the prob/am. Even if you hava an 
MSF-558481 ... . . . 5379.95 ea 2 tor $369.95 ea 

extender board with a superfast logic probe. you can't see 

Tandon TM848-2 double-sided double-den thin-line 
 more than one signal at a time. You're stuck, right? 

Not anymore: Jade is proud to offer our cost -effective 
solution to the problems mentioned above: THE BUS 

Qume DT-8 double-sided double-density PROBE. 
MSF-750080 5524.95 ea 2 for $498.95 ea Whether you're a hobbyist with a cantankerous Kluge or a 

field technician with an anxious computer owner breathing 

Mitsubishi M2894-63 double-sided double-densi ty 


MSF-558482 5494.95 ea 2 for $484.95 ea 

down your neck. you"// find THE BUS PROBE speeds your 
MSF-289463 5494.95 ea 2 for $474.95 ea repair lime remarkab ly. Just plug in THE BUS PROBE and 

you"// be able lo see all the tEEE S-100 signafs in action . THE 
single-sided double-densitySiemens FDD 100-8 BUS PROBE attows you to see inputs. outputs. memory

MSF-201120 . .. .. . 5384.95 ea 2 for $349.95 ea reads and wr ites. instruct ion fetches. OMA channels. 
vectored interrupts. 8 o r 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse generator can provide repetitive resets. 
interrupts. or wait states. for trouble shooting. 
TSX-2008 Bare board $59.95 

Dual Disk Sub-Systems 
Disk Sub-Systems - Jade 

TSX-200K Kil $119 95 
Handsome metal cabinet with propor11onally balanced a1r TSX-200A A& T . s149.95 
flow system, rugged dual drive power supply. power cable 

kit powar switch. /me cord fuse holder, cooling tan riowH---------.. 
mar rubber feet all necessary hardware to mount 2-8" disk .-= Q T II F 
dflves,powersupply,."ndlan.doesnolincludeSlgnalcable I Place rders 0 ree1 

Dual B Sub-Assembly Cabinet Conttnental U.S. Inside Caltfornta 
EN0-000420 Bare cabinet . . · $59.95 I I 
EN0-000421 Cabinet kit .. . . $225.00 800-421-5500 800-262-1710 
EN0-000431 A & T . · · · · · · · · · · · · · · · · · · · · · · · · · · $359.95 I For Technical Inquires or Customer Service call: I 

8" Sub-Systems - Slngle Sided, Double Density 213-973-7707 
EN0-000423 Kil w12 FD100-8Ds . . . . . . $975.00 I I 
EN0-000424 A & T w/2 FD100-8Ds . .... $1175.00 J"'~ I #:EJ 
EN0-000433 Kit w12 SA-801Rs ... . $999.95 I I 
EN0-000434 A & T w12 SA -801Rs . . . . . ... $1195.00 Computer Products 

8" Sub-Systems - Double Sided, Double Density I 4901 W .. Rosecrans, Hawthorne, CA 90250 I 
EN0-000426 Kil w12 DT-8s . $1224.95 
EN0-000427 A & T wi2 DT-8s . . . $1424.95 I We accept cash. checks, credit cards. or Purchase Orders 
EN0-000436 Kii w12 SA-851Rs . . $1274.95 from qualified firms & institutions. Minimum prepaid order $15 I 
EN0-000437 A & T w/2 SA-857Rs . . $1474.95 

1
Cafitorniaresidentsadd6 1/,%tax. Export customers outside the 
US orCanadapfeaseadd 1CJ% to all prices. Prlcftandevalllblllly I 

Prices may be sllghlly higher al our relall locallons. Please • :~~Jecl lo change wllhoul nollce. Shipping & handfing charges 

contact the store In your area for exact pricing. -U··litill•••••iii
Circle 209 on inquiry card. 



Disk Drive for Apple $289.95 

Modems 

SIGNALMAN - Anchor 
Direct-connect automatic answer /originate selection, 300 
Baud full duplex. Bell 103. includes RS-232 cable 
IOM-5600A Signalman .. . . .. .................... $89.95 

SMARTMODEM - Hayes 
Sophisricated direct-connect auto-answer/auto-dial 
modem. touch-tone or pulse dialing, RS-232C interface, 
programmable 
IOM-5400A Smar/modem . . . $224.95 
IOK -1500A Hayes Chronograph . . . . .... $218.95 
IOM-2010A Micromodem II ........ . .. . ........ $328.95 
IOM-2012A Terminal program for MMll . . $89.95 
IOM-1100A Micwmodem 100 ... .. ...... .. .. ... $368.95 

APPLE-CAT - Novation 
Software se lectab le 1200 o r 300 Baud, direct connect, auto­
answer/auto-dial ,touch & pulse dialing, auxiliar y3 -wi r eRS­
232C ser ial port fo r printer 
IOM-5232A Save $50.00 . . . . . . . . . . . . . . . . . . .. $324.95 

1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud. all lhe fealures of the slandard 
Smartmodem plus 1200 baud. 212 compatible, full or hall 
duplex. 
IOM-5500A Smartmodem 1200 .......... . ...... $599.95 


1200 BAUD AUTO CAT - Novatlon 
212 Aulo Cal, 1200& 300 baud. auto dial /answer/disconnect, 

LED readout displays mode, analog/digilaf loop-back sell 

tests. usable with multi-line phones. 

IOM-5231A 272 Aulo Cat .. . .. .. .. .. .. . $ 


HI-RES 12" GREEN - Zenith 
15 MHz bandwith 700 lines/inch. P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $1B9.95 ... .. , , ......... . $129.95 

12" GREEN SCREEN - NEC 
20 MHz bandwidlh, P31 phosphor ultra-high resolution 
video monitor with audio. 

VDM-651200 Deluxe model . .. ...•.•....•••... . $199.95 
VDM-651260 Economy model . ... • . . . . ... • , ... . $149.95 

12" COLOR MONITOR - NEC 
High resolution color monitor with audio. 

VDC-651212 Color monitor . . . .. .. ....... .. . ... $389.95 
NEC -12020 RGB color monilor .............. . . $999.95 

13" COLOR MONITORS - BMC 
18 MHz RGB & composite video color monitors. 

VDC-421320 13" RGB Color $329.95 
VDC-421310 13" Composile video $299.95 
VDX-420090 RGB c ard tor Apple $1 49.95 

COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 


VDC-80130 13" Color I . . . . . . . . . . $379.95 

VDC-801320 13" Co lor II . . . . . . . . . . . . $894.95 

IOV-2300A DVM board for Apple $199.95 


AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compact video monitors. 


VOM-751210 12" Amber phospho r . ............. $149.95 

VOM-751220 12" Green phospho r .. ............ $139.95 

VOM-750910 9" Amber phosphor .. . ... $149.95 

VDM-750920 9" Green phosphor . . . . . . $139.95 


EPROM Erasers 
ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 

XME-3100A Spectronics wl o timer . . $69.50 

XME-3101A Spectronics with timer $94.50 

XME-3200A Economy mod el . . . . . . . . . . $39.95 


Single User System 

THREE BOARD SET - SD Systems 
4 MHz Z·BOA CPU. 64K RAM(oplional256K). ser iall/O porl. 
parallel 110 porl. double densily disk con/roller , CPIM 2.2 & 
manual set. system monitor. control & diagnostic software. 
Includes SBC·200. 64K ExpandoRAM II. Versalloppy II, & 
CP!M 2.2 - all boards are assembled & tested. 
Board set with 64K of RAM . . . . . .... .' $1095.00 
Board set with 256K of RAM . . . . .......... $1295.00 

Apple II Accessories 
APPLE DISK DRIVE - Fourth Dimension 

Tolally Apple compalible. 143,360 byles per drive on DOS 
3.3, half-track capability - reads all Apple software, plugs 
r ight in to Apple controller as second drive. DOS 3.3. 3.2 .1. 
Pascal. & CP/M compatible. 

MSM-123200 40 Track add on Apple drive $289.95 
MSM-123200 Controller wirh free DOS 3.3 $99.95 

16K RAM CARD - for Apple II 
Expand your Apple I It o64K, use as language card. full 1year 
warranly. Why spend $175.00? 
MEX-16700A Save over $100.00 ..... ....... .. .. . $69.95 

Z-80 CPU CARD - for Apple II 
Two computers in one. Z-80 & 6502. more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/ M and complete manual set. 
CPX-62800A A & T with soflware $249.95 

APPLE-CAT - Novation 
Software selectable 1200 or300baud, direct connect. auto­

answer/auto-dial. auxiliary 3-wire RS232C serial port for 

µrinter. 

IOM-5232A Save $5000/H . ..... $325.95 


8" DISK CONTROLLER - Vista 
New from Vista Computer. single or double sided, single or 
double densily. compalible wilh DOS 3.213.3, Pascal . & 
CP/M 2.2, Shugart & Dume compatible 
IOD-2700A A & T .............. . ... .•. $499.95 


2 MEGABYTES for Apple II 
Complete paCkage includes: Two 8 ·· double-density disk 
drives. Vista double-density 8" disk controller. cabinet. 
power supply. & cables. DOS 3.213.3. CP/M 2.2. & Pascc 1 

compalible. 
1 Mega Byte Package Kit .. .......... . ... ..... $1495.00 
1 MegaByte Package A & T ........ . ..... .. $1695.00 
2 MegaByte Package Kit . . . . $1795.00 
2 MegaByte Package A & T . ... $1995.95 

VISION 80 - Vista Computer 
BO column x 24 line video card for Apple II. r2B ASCII 
characters. upper and lower case. 9 x 10dot matrix with3dot 
descenders. standard data media terminal control codes, 
CPIM Pascal & For/ran compalible. 50160 Hz 
IOV-2400A Visla Vis ion 80 ..................... $299.95 

CPS MULTICARD - Min. Computer 
Three cards in one.J' Real time clock/calendar. serial 
interface. & parallel interface - all on one card. 
IOX-2300A A & T ........ $179.95 

HI-RES GRAPHICS CARD - Genie 
Intelligent printer interface and control card allows full high 
resolution graphics and screen dumps. 
IOP-2405A Genie for Epson . ................ ... $119.95 
IOP-2410A Genie for Okidata $119.95 
IOP-2415A Genie for NEC/C. lloh ....•....... .. $ 11 9.95 

Power Strips 
ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise. inductive isolated ground. 15 
amp circuit breaker. U.L listed 
EME-115103 3 socket $39.50 
EME-115105 4 socket . . . . . . . . . . . . . . . $49.50 
EME -115100 B socket . . . $54.50 
EME-115110 9 socket rackmount $74.50 

Single Board Computer 


SUPEROUAD - Adv. Micro Digital 
Single board. slandard size S· IOO compuler syslem. 4 MHz 
Z-BOA. single or double density disk controller for 5 1/ 4 " or8" 
d r ives. 64K.RAM. ex/ended addressing. up lo 4K of EPROM. 
2 serial & 2 parallel 110 ports. real time interrupt clock. CP1M 
compatible. 
CPC-30800A A & T . . . . . . ... $724.95 
IO X-4232A Serial 110 adapler .......... . ...... . . $29.95 

Z-80 STARTER KIT - SD Systems 
Complete Z·BO microcomputer with RAM. ROM. 110 . 
keyboard, display. kludge area. manual. & workbook. 
CPS-30100K Kit with wo rkbook . . . . . . . . $299.95 
CPS-30100A A & T wilh workbook ............. $469.95 

AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumeric display. 
pnnter. keyboard. & instruction manual. 
CPK-50165A lK AIM-65 .. $424.95 
CPK-50465A 4K AIM-65 $474.95 
SFK-74600008E BK Basic ROM . $64.95 
SFK-64600004E 4K assembler ROM $43.95 
SFK-74600020E PL/65 ROM $84.95 
SFK-74600010E Forlh ROM .. $64.95 
SFK-74600030E Instant Pascal $99.95 
PSX-030A Power supply ...•. .... .......•...... $64.95 

ENX-000002 Enclosure .. . $54.95 

SPECIAL PACKAGE 

4K AIM-65. BK Basic. power supply. & enclosure 


Special Package Price . . . . . . . . . . . . $649.95 

S-100 EPROM Boards 
PROM-100 - SD Systems 

270B. 2716. 2732 EPROM programmer with soflware. 
MEM-99520K Kit with software ... ..... . ........ $189.95 
MEM -99520A A & T wilh soflware . . . . . . . . . . . $249.95 

PB-1 - SSM Microcomputer 
270B. 2716 EPROM board with on-board programmer. 

MEM-99510K Kil wilh manual ... . , . . $154.95 
MEM-99510A A & T with manual . . . . ... $219.95 

EPROM BOARD - Jade 
16K or 32K uses 270B or 2716 EPROMs. 1K boundary. 

MEM-16230K Kil w/o EPROMs . . . . . . . . . . . . . $79.95 · 
MEM-16230A A & .T w/o EPROMs ...... ........ $119.95 

S-100 Video Boards 
SPECTRUM COLOR - CompuPro 

Full-function color graphics board. up to 8 colors. 256 x 192 
graphics. parallel 110 port. BK RAM. 
IOV-1870A A & T . .. .. ...... .... ...... $348.95 
IOV-1870C CSC . ......... . ... , , . $398.95 


MICROANGELO - Scion 
Ultra-high-resolution 512 x 4BO, 256coloro r black & whiteS· 
100 video board 
IOV-1500A A & T .. .. .. .. .. . . . . . . .. .. $799.95 

S-100 MotherBoards 
ISO-BUS - Jade 

Silent, simple, and on sa le - a better motherboard 
6 Slot (SV.-" x B'fa"} 


MBS-061B Bare board .. .... , .. . .......... $22.95 

MBS-061K Kit . . ....... . ... . . .. .. $39.95 

MBS-061A A & T .. ..... .. .. . . .... . ... $69.95 


12 Slof (9'/i' x B'fa") 

MBS-121B Bare board . .. .. . . .. . . .. . . . . .. $34.95 

MBS-121K Kil . . . . . . . . . .. .. . . .. .. . . .. $69.95 

MBS-121A A & T .. . . . ... . . . .... . .. ... . .. ...... $109.95 


18 Slot (14'/,"" x B'fa") 

MBS-181B Bare board . .. . . .. .. .. .. . . . . .. .. $54.95 

MBS-181K Kit . . . . . .. .. .. .. .. .. .. .. .. $99.95 

MBS-181A A & T . . . . . .. ........ . $149.95 


ACTIVE TERMINATOR - CompuPro 
A true mother's helper. 

TSX-100A A & T . . . . . . . . . . . ....... $59.45 

Prices may be slightly higher at our retail locations. Please call the s tore nearest you for local price and availability. 
Circle 210 on Inquiry card. 
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64K Static RAM $299.gs 

S-100 CPU Boards S-100 Memory Boards S-100 110 Boards 

8086/8087 - CompuPro 	 256K RAMDISK - SD Systems SYSTEM SUPPORT 1 - CompuPro 
16 bit. B or 10 MHz BOB6 CPU with provisions for BOB7 & ExpandoRAM tit e•µandable lrom 64K to 256K using64K x 1 Real time clock, three 16 bit interval timers, dual interrupt 
B0t30. RAM chips, compatible with CP/M, MPIM. Oasis, controllers(15 levels). up to 4K EPROM/RAM. RS·232C 
CPU·70520A B MHz BOB6 A & T .. . . . $624.95 Cromemco. & most ot her Z-80 based systems. functions as serial channel. provision for 9511A/9512 math chip. 
CPU-70520C B MHz BOB6 CSC . . ... . $764.95 ultra-high speed disk drive when used with optional IOX-1850A SS! A & T .. .. .. .. . .. .. .. $359.95 

RAMDtSK software.CPU· 70530A with BOB7 A & T $1224.95 	 IOX-1850C SSI CSC $459.95 
CPU· 70530C with BOB7 CSC ... $1455.95 	 MEM-65064A 64K A & T $474.95 IOX-1855A with 9511 A & T . . .. . . .. . .. . . . .. $554.95 

MEM·65128A 12BK A & T $574.95 IOX-1855C with 9511 CSC .. .. .. .. . .. .. • • .. .. $654.95 
MEM·65192A 192K A & T $674.95 IOX · 1860A with 9512 A & T .... ... . ... . ...... .. $554.95 8085/8086 - CompuPro MEM-65256A 256K A & T .. .. .. .. . . .. $774.95 IOX-1860C with 9512 CSC . . . . . . . . . . . . . . . . $654.95 

Both B & 16 bit CPUs. standardB bit S ·100bus. up to B MHz. SFC·55009000F RAMO/SK sttwr CP/M 2.2 $44.95 
accesses 16 Megabytes of memory. 

SFC-55009000F RAMOtSK with EXRAM tit . $24.95 
CPU·20510A 6 MHz A & T ... . .. $398.95 INTERFACER 1 - CompuPro 
CPU·20510C 61B MHz CSC .. ... . $497.95 2serial110 ports 50·19 .2K baud. 

101-1810A A & T $218.95128K RAM 21 - CompuPro 
101-1810C CSC . ........... .. . .. . ......... . $288.95 
CPU-Z - CompuPro 128K xBblfor64K x 16bitstaticRAMboard.12MHz.24bit 

addressing.2 4 MHz ZBOA CPU. 24 btt addressing. 
MEM-12810A A & T . . .. . . .. .. . . . .. . .. . . . $1609.95CPU-30500A 214 MHz A & T $279.95 INTERFACER 2 - CompuProMEM-1 2810C CSC .. . . .. . . .. . . .. .. . . .. . . .. . $1794.95CPU-30500C 316 MHz CSC . . $374.9~ 3 parallel. 1 serial, & interrupt timer. 

101-1820A A & T ............... . .. $218.95 

SBC-200 - SD Systems 101-1820C CSC .......... ..... $288.95
64K RAM 17 - CompuPro

4 MHt Z·BOA CPU with senal & parallel fJO. IK RAM. BK 
64K CMOS static RAM board. 10 MHz. tow power less than 4 

ROM space. monitor PROM included. 
watts . OMA compatible. 24 bit addressing.

CPC-30200A A & T . . • . . . . . . . . . . . . . . $399.95 	 INTERFACER 3 - CompuPro
MEM-64180A 64K A & T .. ......... ... ..... . $549.95 
 5 or 8 channel serial f10 board for interrupt driven multi-user 
MEM·64180C 64K CSC $698.95 systems up to 250K baud. 

THE BIG Z - Jade IOl-1835A 5 port A & T .... $558.95 
2 or 4 MHz switchable Z·BO CPU board with serial 110. 101·1835C 5 port CSC . . .. . . . . . . . . .. . $628.9564K RAM 16 - CompuProaccomodates 270B. 2716. or 2732 EPROM. baud rates lrom 101· 1838A B port A & T .. .. .. . . .. . • . .. . $628.95 . 
75 to 9600. 32K x 16 bit or 64K x B bit low power static RAM board. 10 101· 1838C B port CSC ..... . .. .. ..... ... ... .. .. $749.95 
CPU-302016 Sare board w1 manual $35.00 MHz. 24 bit addressing. 


MEM-32180A RAM 16 A & T $598.95 
CPU-30201K Kit with manual •. ........ .. .. . $149.95 

CPU-30210A A & T with manual . . ........ . $199.95 INTERFACER 4 - CompuPro
MEM·32180C RAM 16 CSC $698.95 

3 seria l. 1 parallel. 1 Centronics parallel. 

CB-2 - SSM Microcomputer 101-1840A A & T .. .... .............. .. $314.95 
64K STATIC RAM - SSM 101-1840C CSC . . . . . . . . . .. . . . . . . . . . . • . . $414.95 

IEEE 6961S·100standard. upto6MHz/B Btt, 12MHz/16 Bit, 24 
2 or 4 MHz Z -80 CPU board w1rh provision for up to BK of 
ROM or 4K ol RAM on board. extended addressing. IEEE S· 

Bit extended addressing, disable-able in 2K inc r ements
100. front panel compatible. 

MEM-64300A A & T 	 $499.95
CPU-30300K Kit with manual $229.95 MPX - CompuPro 
CPU-30300A A & T with manual . $274.95 Mufti-user 110 multiplexer & interrupt controller with on­

board BOB5A·2 CPU & 4K or 16K ol RAM. 
64K STATIC RAM - Mem Merchant 101-1875A 4K MPX A & T ............... . ...... $444.95 

2810 Z-80 CPU - C.C.S. 64K static S-100 RAM card. 4 to 16K banks up to B MHz. 101-1875C 4K MPX CSC .. ......... . ......... .. $534.95 

2 or 4 MHZ Z-80 CPU w1thseflal I O port & on-board mom tor MEM·64400A 64K A & T ........... ... .... ..... $499.95 
 101·1880A 16K MPX A & T . . . . . . . • • • . .. . . . • . . . $584.95 
PROM. front panel compat1ble. 101-1880C 16K MPX CSC . . . . .. .. .. $674.95 
CPU-30400A A & T with PROM . . . . $289.95 

64K STATIC RAM - Jade 

2820 Z-80 OMA CPU - C.C.S. Uses new 2K x B static RAMs . fully supports tEEE69624 bit 
 1/0-8 - SSM Microcomputer 

extended addressing. 200ns RAMs, lower 32K or entire Eight software programmable serial 110 ports. 110 -19.2K4 MHz Z-80 CPU board with 2 senal / 1 0 ports & Centronics 
Baud. ideal for multi-user systems 

cham compatible. RAMs. any 2K segment ol upper BK may be d isabled. tow 101·1018A A & T ............ . • .. •. .. .. ... . $469.95 
parallel I 0 port. separate data & status ports. OMA daisy 	 board phanlomable, 2716 EPROMs may be subbed for 

power typically fess than 500ma. 
MEM-991526 Bare board . . . . . . . .. . . . . . . . . $49.95 
MEM-99152K Kit less RAM . . . . . . . • . . . . . . . . . $99.95 1/0-5 - SSM MicrocomputerS-100 Disk Controllers 	 MEM-32152K 32K kit .. $199.95 Two serial & 3 parallel 110 ports. 110·19 .2K Baud 
MEM-56152K 56K k it .... . ... .. .... . .... .... ... $289.95 101·1015A A & T .. .......... .. .. .... ...... $289.95 

CPU-30420A A & T with manual . •. .... , • .... . .. $569.95 

MEM-64152K 64K kit ...... ... .. .... ..... ...... $299.95DISK 1 - CompuPro 
Assembled & Tested ... .. ...... ........ ..... add $5b.OO
8" or 5%" OMA disk control/er. single or double density. 

smgle or double sided. 10 MHz. 	 MPC-4 - SD Systems 
lntettigent 4-port serial 110 card. on·boardZ·BOA. 2K RAM,100· 1810A A & T . . .. .. .. $449.95 

2066 64K RAM - C.C.S. 4K PROM area, on-board firmware, fully buffered, vectored 
64K RAM board with bank and block selecl switching interrupts, four CTC channels, add to SD Board set for 

IOD · 1810C CSC . . ............. . $554.95 

SFC·52506580F B" CP/M 2.2 /or Z ·BO . .. . $174.95 

funct ions for Cromemeco Cromix & Alpha Micro. powerful multi-user systemSFC·52506586F B" CP/M 2.2 /o r BOB6 . . $299.95 
MEM-64566A 64K A & T .. ............... .... .. $424.95 101-1504A A & T w/soltware ... .......... . .. ... $495.00 
SF0·54158000F Oasis single user .. $499.95 

SF0·54158002F Oasis multi-user $849.95 

64K EXPANDORAM II - SD Systems 1/0-4 - SSM Microcomputer 
VERSAFLOPPY II - SD Systems Expandable RAM board from 16K to 64K using 4116 RAM 2 serial 110 ports plus 2 parallel 110 ports. 

Double density disk controller for any combination of 51/d" chips. 101-10108 Bare board w/manuat ....... . . ..... . . $35.00 
and 8" single or double sided. analog phase-locked loop MEM-16630A 16K A & T $344.95 101-1010K Kit with manual $179.95 
data separator. vectored inrerruprs. CP/M 2.2 & Oasis MEM-32631A 32K A & T $364.95 IOl-1010A A & T with manual ... .. .... . . .... . .. $249.95 
compatible. controlldiagnosric software PROM included. MEM-48632A 4BK A & T $384.95 
IOD-1160A A & T with PROM $359.95 MEM-64633A 64K A & T $399.95 
SFC-55009047F CP! M 2.2 with VF ft ..... $99.95 2830 6 PORT SERIAL - C.C.S. 

Six asynchronous RS·232C seria l 110 ports with 
MEMORY BANK - Jade programmable baud rates.2242 DISK CONTROLLER - C.C.S. 

4 MHz S-100 bank selectable expandable to 64K. 	 101-1040A A & T wi th manual . ... ..... . . $529.95 511..t" or 8" double density disk controller with on-board boot 
MEM-997306 Bare board w l manual .. •. ... •• . . .• $49.95loader ROM, free CP1M 2.2 & manual set. 
MEM-99730K Kit with no RAM ... $179.95IOD-1300A A & T with CP!M 2.2 ... $399.95 
MEM-32731K 32K kit .... .. . $199.95 2710 4 PORT SERIAL - c.a.s. 
MEM·64733K 64K kit ... $249.95 Four RS-232C seri al 110 ports with luff handshaking. 

DOUBLE D - Jade Assembled & Tested . . . . . . • . . . . . . . . add $50.00 101-1060A A & T with manual . . . . . . .. . ... .. $319.95 
High reliablity double density disk controller with on-board 


Z-BOA. auxiliary prmter port. IEEE S-100. can function in 

multi-user interrupt driven bus. 16K STATIC RAM - Mem Merchant 2719 2 SER & 2 PAR - C.C.S. 

IOD-12006 Bare board & hdwr man . ...... .. $59.95 4MHz to -power static RAM board, IEEE S -100. bank Two RS·232C seriall/OportsplustwoB bit parallef/ /Oports . 

IOD-1200K Kit wl hdwr & sltwr man $299.95 selectable. addressable in 4K blocks. disabte-abte in 1 K IOl-1080A A & T with manual ..... .. .... ... .... $349.95 
IOD-1200A A & T wlhdwr & sl twr man .. . ..... .. $325.95 segments extended addressing. 

SFC-59002001 F CP/M 2.2 with Double 0 $99.95 MEM·16171A 16K A & T .. . . ... . ......... $149.95 
 .:r...fL I #:El 
See page .51.5 for ordering information 	 · Computer Products 

Circle 210 on I nqulry card. 4901 W . . Rosecrans, Hawthorne, CA 90250 
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• 
• Expand Apple II 48K to 64K 

"""'1 599.00 SOOIM 514.95 ...,.. 14.95 
Z8002 6900 2901 990 OJ35 14.95 
zao 9 .95 29011\ 1495 8039 12.95 
Z8DA 11.95 11900JL 49.95 607JN 3495 

maHl~IZhl 
7400S .19 7475 s .38 74161 s .BB 

78M06 1.49 LM1458CN/N .49 
78H05K SS.95 LM1414N $1.90 

7401 .22 7476 .34 74162 .B9 
78M.G. 1.49 MC1488N .99 7402 .22 7479 4.60 74163 .B7 
LM108AH 2.95 MC1489N .99 7403 .22 7480 .49 74164 .B7 
LM300H .99 LM1496N .89 7404 .22 7482 95 74165 .87 
LM301CN .35 LM1556N 1.50 7405 .23 7483 .55 74166 1 20 
LM304H 1.98 LM1820N .as 7406 .35 7485 .65 74167 1.95 
LM305H 1.89 LM1850N .95 7407 .35 7486 .35 74170 1.69 
LM306H 3.25 LM1889N ~.10 7408 .26 7489 1.75 74172 4.75 
LM307CN .29 LM2111N 1.75 7409 .23 7490 .39 74173 .79 
LM308CN .9B LM290CJN .99 7410 .22 7491 .57 74174 .B9 

F·B (38501 16.95 6502 995 8755 49.95 LM309K 1.49 LM2901N 2.50 7411 .29 7492 .45 74175 .BS 
2650 16.95 6502A 16.95 8746 49.95 LM310CN 1.25 LM2917N 2.95 7412 .29 7493 .45 74176 .75 
1802 9.75 IM6100 29.95 6809 30.00 LM3110/CN .B9 CA3013T 2.19 7413 .39 7494 .69 74177 .7516K Apple™ Ramcard OOBOA 475 6800 11.75 8086 49.95 
0085 14.95 68008 19.95 68000 129.95 7414 .59 7495 .65 74179 1.34LM312H 1.75 CA3018T 1.99 

LM317T 1.70 CA3021T 3.49 7416 .29 7496 .69 74180 .75 
LM318CN 1.49 CA3023T 2.99 

LIST 195 
7417 .29 7497 2.90 74181 1.75i;@NJ c~~~f~;,e1..G 7420 .22 74100 2.90 74182 .75 

LM320K·XX0 1.35 CA3039T 1.29 
LM319N/H 1.25 CA3035T 2.75 ACP 

7421 .35 74107 .32 74l84 2.25 
6116/2016 57.95 2147 $5.99 5290 $1.99 LM320T-xx· 1.39 CA3046N 1.29 7422 .29 74109 .37 74185 2.25 s5995 8264·64K 8.50 411 5.99 5298 1.49 7423 .29 74116 1.95 74186 9.95LM320H·XX' 1.25 LM3053N 1.49 
4116-2 1.99 414 4.69 6508 4.50 LM323K 4.95 CA3059N 3 .19 7425 .29 74121 .29 74188 3.90 
4116·2 8112.95 1101 .99 6518 6.79 7426 .29 74122 39 74190 1.15LM324N .95 CA3060N 3.19• Full 1 year warranty 
2101 3.99 1103 .99 6561 3.79 LM337K 5.95 CA3062N 4.95 7427 .25 74123 .59 74191 1.15

Top quality - gold fingers 2102 .79 4027 4.69 6604 3.99 LM338K 6.95 LM3065N 1.49 7429 .45 74125 .39 74192 BS 
21 l02·2 1.49 4044 3.99 6605 7.99 7430 .23 74126 .44 74193 .BSLM339N .95 CA3080T 1.29 
21l02·4 1.29 4050 4.69 9130 B.99 LM340K·XX• 1.75 CA3081N 1.69 7432 .29 74128 .59 74194 .85 
2111 3.49 4060 4.69 9140 B.99 LM340T-xx· 1.25 CA3082N 1.69 7437 .25 74132 .69 74195 .6B • Compatible with Z-80 Softcard'" 2112 3.49 4096 3.99 93415 6.99 LM340H-XX' 1.25 CA3083N 1.55 7438 .29 74136 .75 74196 .BS 
2114 1.99 4115 1.49 93425 6.99• Allows system to run with CP/M~, PASCAL, LM344H 1.95 CA3086N .BO 7439 .29 74139 .95 74197 .BS 
2114l·2 3.25 4200 7.95 @ 7440 .19 74141 .79 74198 1.39LM348N 1.20 CA3089N 2.99DOS 3.3, COBAL, Visicalc, etc. 2114l-4 2.29 4402 1.99 y.... LM350K 5.60 CA3096N 3.49 7441 .79 74142 2.95 74199 1.39 
2125 6.99 5280 4.60 ~~ 7442 .57 74143 2.95 74221 1.19 

LM360N 1.49 CA3130T 1.30 
LM358CN .9B CA3097N 1.99• Supplied with extra 16K RAM & has (2) LED's 

7443 .95 74144 2.95 74251 .95 
LM372N 1.95 CA3140T 1.19 7444 .95 74145 .62 74273 1.05 
LM376N 3.75 CA3146N 2.49 

f iil#•l;ii ~~ 
7445 .79 74147 1.95 74276 1.6932K STATIC RAM 8155 $9.95 8259 $8.95 68047 $22.95 LM377N 2.75 CA3160T 1.19 7446 .79 74148 1.20 74279 .75 

8156 9.95 8275 19.95 684BB 19.95
64K CMOS RAM 

LM380CN/N 1.25 CA3190N 1.95 7447 .65 74150 1.09 74283 1.402or4MHz 8202 29.95 8279 9.50 46505 22.95 LM381N 1.79 CA3410N .59 7448 .79 74151 .67 74284 3.90S 100 (200nS) 
6205 2.69 6810 4.75 6520 6.95 LM383T 1.95 MC3423N 1.49Exp1nd1bl1 7450 .19 74152 67 74285 3.90 
8212 2.75 6820 6.50 6522 9.95 LM386N 1.25 MC3460N 3.95 7451 .19 74153 .67 74290 1.25UHi Uses2716's s34noo 8214 4.95 6821 6.50 6530·X 24.95 LM387N 1.40 SG3524N 3.95 7453 .19 74154 1.19 74298 .95or 6116's ;::J . ·Ill 2114L's 8216 2.75 6828 10.50 6532 17.95 LM390N 1.95 CA3600N 3.39 7454 .19 74155 .7B 74365 .6B 
8224 2.95 6834 16.95 6551 19.95 NE531V/T 3.75 LM3900N 59 7459 .25 74156 7B 74366 .6B 

16K 4 MHz A&T 217.95 
16K 4 MHz Kil 5159.95 Assembled & Tesled $399.00 

8226 2.95 6845 22.95 ZBO·PtO 6.50 NE555V .39 LM3905N 1.19 7460 .23 74157 .69 74367 .68 
8228 3_95 684727.95 Z80A·PIO 9.50 NE556N .9B LM3909N .9B 7470 .29 74158 1.65 74368 .68 
8243 9.50 6850 5.25 ZBO·CTC 6.50 

32K 4 MHz Kit $ 1 99.95~. l------------t 

24.95 1------------t 	

NE561T 19.95 LM3914N 3.75 7472 .29 74159 2.49 74390 1.45• 	 32K 4 MHz A& T • 339.00 

BARE BOARD 39.95 
 8250 14.95 6852 5.25 ZBOA-CTC 9.50 NE565N/H 1.25 LM3915N 3.95 7473 .34 74160 .BB 74393 1.90 

BareBdw/allp"artslessmem. 99.95 8251 6.50 6860 10.95 Z80·0MA 19.95 NE566HN 1.75 LM3916N 3.75 7474 .34 74490 1.90 
825311 .95 6862 10.95 ZBOA-DMA 27.95 NE567V/H 1.50 RC4131N 2.95 
8255 4.50 6875 5.95 ZBO·SIO 24.95 NE592N 2.75 AC4136N 1.10 
8257 9.50 6880 2.49 ZBOA·SIO 29.95 LM702H 1.99 RC4151N 3.70 IZl!-1·:·1BARE BOARDS 

74LSOOS .26 74LS113S .43 74LS245S2.20 
74LS01 .2B 74LS114 .43 74LS247 1.10 

LM709NIH .29 RC4194TK 4.95 
LM710NIH .75 RC4195TK 5.405·100 Sound Board $34.95 
LM711N/H .39 ULN2001 1.25 74LS02 .2B 74LS122 .55 74LS248 1 10l 1~l·HiiM~~JSOBOA CPU 34.95 
LM715N 1.95 ULN2003 1.50 74LS03 28 74LSt23 1.19 74LS249 1. 1932K Slalic RAM (2114) 34.95 2764 (BKxB) TS $69.95 2708(450nSI 55.75 
LM723N/H .65 SN75450N .59 74LS04 .35 74LS124 1.35 74LS251 1.402732 (4Kx8J TS 12.95 2708 (850nS) 5.25 BK EPROM (2708) LM733N/H .9B SN75451N .35 74LS05 .2B 74LS125 .89 74LS253 1.402716/2516:5V 1702A 5.75 


ACP Proto Board 22.95 

270812716 EPROM 34.95 

LM739N 1.15 SN75452N .49 74LS08 .2B 74LS126 .52 74LS257 .85 
LM741CN/H .33 SN75453N .49

(2KltB)TS 7.95 MM5203AO 14.SOPMI "Super Beta" 
74LS09 .35 74LS132 .79 74LS258 .98 TMS2716,5V, 12V 17.95 MM52040 9.95 


Vector 8803 11 stat MB 29.95 

Vector 8800 Proia 22.20 

LM741CN-14 . 19 SN75454N .49 74LS10 .2B 74LS136 .49 74LS259 2.95

i 
LOW POWER 2758. SV, (450nSJ 3.50 

LM747N/H .75 SN75491 N .B9 74LS11 .39 74LS138 .85 74LS260 .65ACP Exlender wilh connector 18.95 AMPLIFIER 74LS12 .33 74LS139 .85 74LS261 2.49 LM748NIH .39 SN75492N .8913 Slot Mother Board tWMC) 32.95 74LS13 .47 74LS145 1.25 74LS266 .59LM760CN 2.95 SN75493N .B91;111~a;19.Slol Mother Board (WMC) 29.95 INTERNALLY LM1310N 1.90 SN75494N .B9 74LS14 .95 74LS148 1.49 74LS273 1.75 
COMPENSATEDBSlot MotherBd(Expandablel 34.95 2513·001 (5~) UcDer 59.50 0AC08 S995 


Floppy PCB (8" SHUGARn 39.95 
 74LS15 .33 74LS151 .79 74LS275 4.40MC1330 1.95 TL494CN 4.20 2513-005(51/!L°""cr 10.95 DAC100 74LS20 .26 74LS153 .79 74LS279 .59MC1350 1.95 Tl496CP 1.65 P/NOP12GJS 100 (AYS-8910) Sound Board 34 95 7513-.t.DM315V)Lower 1495 8036FuncllonGenerat« 450 "' MC1358 1.75 74L521 .33 74LS154 1.70 74LS283 .99Apple Sound Board 24.95 MCM66710ASCllSn1Ued12.95 MC4024VCD 2.95 

1ist 


Vollset= 1.0mV 74LS22 .33 74LS155 1.19 74LS290 .99 
$6.95 

MCM66740M~thSymbol 1395 LM566VCO 
74LS26 .33 74LS156 .99 74LS293 .99[bias = 5 .0mA MCM66750.t.IPhaC011t101tJ.45 X112206Funt1.oi'1Gene1ator525 


ACP Gain =- 40V/mV 

"' B~1·:·1 74LS27 .33 74LS157 .85 74l5295 1.10 1771·018" Ulki:lloppy24.95 TR1602B(5V,12V) 

74SOO $ .39 74S124 3.69 74S244 $2.99 74LS28 .33 74LS158 .75 74LS298 1-19UV "EPROM" 2995 .t.Y51013(SV. 12V) "' 17810ua1FloPllY 495$1 .95 (quantity limited) 74502 .43 74$133 .54 74S251 1.35 74LS30 .26 74LS160 1.05 74LS324 1-751791-DI OualFlopcly 36.95 AY51010Jl612t5-14V] 695 
1791-02 o~a1 FIDWJi 44 95 AY51015A/186315VI 6.95 

ERASER 74503 .45 74$134 .66 74S253 1.35 74LS32 .33 74LS161 1.15 74LS347 1.95 
74LS33 .55 74LS162 1.05 74LS348 1.9574504 .52 74S135 1.15 74S257 1.29Model 179300.0SFloppy 44.95 IM64024K STATIC RAM 74505 .52 74S136 1.69 74S258 1.29 74LS37 .45 74LS163 1.05 74LS352 1.19IM&403 8-95179700.0SFloppy 5495 "' UVs·11 E 74LS38 .39 74LS164 1.19 74LS353 1.1974S08 .49 74S138 1.29 74S260 .751691 Oa1aSeiwalot 1895 2350USllTELL-OFF 74S09 .49 74S139 1.29 74S280 2.79 74LS40 .26 74LS165 .B9 74LS363 1.49$79.95 2143Cloc.kGe/ICl'a1or 18-95 16718.t.shos 2•95 


Holds 4 EPROM's 

"' 74S10 .42 74$140 .73 74S287 2.99 74LS42 .79 74LS166 2.48 74LS365 .6987DD8bct81rwy 13SO MC14'11 11 .9510/$9.90 74LS47 .79 74LS168 1.15 74LS366 .6974S11 .42 74S151 1.29 74$288 2.55 

ame as TMS4044 870110bitB~ry 22.00 4702 1495al a lime. 
74S15 .42 74S153 1.29 74S373 3.10 74LS48 .95 74LS169 1.15 74LS367 .6987038bilTS 13.SD W01941 9.95Model S·52T $325.00 designed specilically 74S20 .42 74S157 1.29 74S374 3 .10 74LS51 .26 74LS170 1.99 74LS368 .699400Voll toFieq Con~ 725 COMS016 1695 
74S22 .42 745158 1.29 74$387 2.75 74LS54 .29 74LS173 .B9 74LS373 1.89 

is a full-spec 4Kx1 RAM, 450nS. 
•------------4 based systems. This 87503\ltDi;rtBCO 13.95 IMSB2SO 1595 

74LS55 .29 74LS174 .89 7 4LS37 4 1.8974S30 .42 74S160 2.79 745471 7.951408L66bil 3.95 AYS-7376 13.75 
74532 .49 74S174 1.49 74S472 7.95 74l573 .45 74LS175 .89 74LS375 .6916K Memory Order PIN Zilog 6104·4 while supply lasts. 1408L88brl 5.95 AYS-3600 !J.15 
74S38 1.19 745175 1.49 74$473 7.95 74LS74 .42 74LS181 2.20 74LS377 1.95OAC010to.t. 5.95 MM5740A•C 
74S40 .49 74$188 2.69 745474 9.95 74LS75 .59 74LS190 1.15 7 4LS385 1.95Expansion Kits "' 74LS76 .45 74LS191 1.15 74LS386 .6574551 .42 74S194 1.89 745475 9.95 
74S64 46 74S195 1.89 745570 5.75 74LS78 .45 74LS192 98 74LS390 1.95for Apple/TRS·BO fi•Ifltff1 74565 .46 74S196 1.89 74S571 5.75 74LS83A .79 74LS193 .9B 74LS393 1.958pcs411616K Zilo~ZBCPU 74S74 .69 74S240 2.75 74S572 8.95 74LS85 1.19 74LS194 1.15 74LS395 1 .70 

200/250nS $1 2 95 74S86 .72 745241 2.75 74S573 8.95 74LS86 .45 74LS195 .95 74LS399 2.35 
74S112 .72 745242 2.99 74S940 2.90- LOW PROFILEwithSpecify computer • 

74LS90 .57 74LS196 .89 74LS424 2.95TINYCALL FOR VOLUME PRICING SOCKETS (TIN) 74tS92 .75 74LS197 B9 74LS688 1.75 
74S114 .72 
74S113 72 74S243 2.99 74S941 2.90 

74LS93 .75 74LS221 1.15 74LS670 2.29
1-24 25-49 50·100 74LS95 .BB 74LS240 1.69 81LS95 1.69 $49.95 74LS96 .9B 74LS242 1.69 81LS96 1.69 

14pinLP .20 .19 .1B 
8 pin LP .16 . 15 .1 4"D" SUB CONNECTORS 

74LS107 .45 74LS243 1.69 81LS97 1.69DIP 74LS109 .45 74LS244 1.49 81LS98 1.6916 pin LP .22 .21 .20Unreal price. 0837 .29.95 74LS112 .4318 pin LP .29 .2B .27 VOLUME PRICINSSWITCHESmale. 0825 female. 20 pin LP .34 .32 .30 
22 pin LP .29 .27 .24 

Gold PC mount with 
mounting holes. TDU FREEH~l·~J 

CAU 
24 pin LP .38 .37 .36 2 Posilion s .99 7 Position $1.39 
28 pin LP .45 .44 .43

Mlg. AMP. 
4 Position 1.19 8 Position 1.49 4000 s .35 4037 $1 .95 4089 52.95 

• Specily 25 or 37 pins. 
40 pin LP .60 .59 .SB 5 Position 1.29 9 Position 1.65USED IN 4001 .35 4040 1.29 4093 .99 

6 Position 1.35 10 Position 1.69 4002 .35 4041 1.25 4094 2.95DATA 4006 1.05 4042 .95 4098 2.298037 $2.50 0825 $1 .95 3L WIREWRAP 4007 .25 4043 .BS 4099 2.25 
4008 1.39 4044 .85 14408 12.95 

PRODUCTS MUFFIN® FANPRINTER SOCKETS (GOLDI 4009 .45 4048 1.75 14409 12.95 
The dependable, lowAstec RF Modulator 4010 .45 4047 1.25 14410 12 .95$19.95ea. 1·24 25·49 50·100 cost, largest selling fan 4011 .35 4048 99 14412 12.95 .J:.::;: ·....,~_. for 8pinWW .55 .54 .49 4012 .25 4049 .45 14415 8.95

• 
torcommercial cooling 

10 pin WW (Tin) .65 .63 .SB 4013 .45 4050 .69 14419 4.95 ~" ·-.."1 COLOR applications.CONNECTORS 4014 1.39 4051 1 10 4501 .3914 pin WW .75 .73 .67""i & • 1OScfm free air delivety 4015 1.15 4052 1.10 4502 1.6516 pin WW .BO .77 .70, r ' 	
~ 

. 
• 4.68" sQ. x 1.50" deep. 4016 .59 4053 1 10 4503 .69 

20 pin WW 1.15 1.08 .99 
18 pin WW .95 .90 BlB/W 

Weight· 17 oz. 4017 1.19 4055 3.95 4505 8.95 
P/N 1082 Channel 3 or 4 $6.95• ..___________,.. 0 825P (RS232) 22 pin WW 1.45 1.35 1.23 4018 .B9 4056 295 4506 75

$3.25 SPECIAL PURCHASE- 4019 .45 4059 9.25 4507 9524 pin WW 1.35 1.26 1.14
DB25S Female 3 .75 4020 1.10 4060 1 39 4508 3 75 
Hood 1.25 

28pinWW 1.60 1.53 1.38 ..."~ $9.50... 4021 1.19 4066 75 4510 1 19 
Set with Hood. Sale 

40pin WW 2.20 2.09 1.89 
4022 1.15 4069 35 4511 1 19 

22144 SIT. KIM 2.95 4023 .29 4070 49 4512 1.39 
43186 SIT.MOT 6.50 

7.50 1--------------.....--------------t 
4024 .75 4071 35 4515 2 75 

501100 S-100 Connector WIW 4.95 
SUPER IC CLOSEOUT SPECIALS 

4025 .25 4072 35 4516 1 45
ULN2003 2/$1.99 2N6121 3/51.00 8080ACPU 2.95 5027 CRT $9.95 

50/100 S·lOO Connector S/T 3.95 4027 .65 4073 35 4518 1 39
74LS668 3/1.99 SIG 2652 3.95 2102RAM .75 11C24 6.95 4028 BS 4075 35 4520 1 25
74LS377 211.99 74S287 1.95 4060 RAM 1.49 95H03 2.89 4029 1.29 4076 1 29 4555 495
74LS241 211.99 2758 EPROM 2.95 8X300CPU 14.95 MM5320 5.99 4030 45 4077 35 4556 99
8259 6.95 74173/8110 511.99 745387 1.96 9131 RAM 1 .99 4031 3.25 4078 35 4566 2 25
6561 RAM 2.95 Z80A CPU 4.95 2708EPROM 8129.95 EMM4402 1.99 4032 2 .15 4081 35 80C95 1 50
LM733CN 3/1.99 6522 6.95 74L593 3/1.00 1103 RAM 3/1.50 4034 3.25 4082 35 80C97 1.25
MC1414 311.99 6502 CPU 5.95 2114 8/14.50 8700AIO 2/16.95 4035 .95 4085 1 95 
~ CPIM trademark of Digital Resea1ch. Apple trademark ol Apple Computer. 

12 blank. ' TOll FREE Mill Dnler: P.O. Box 17329 lnlne, CA 92713 l'fAMS 1,',(J (:. ,.~1'"" ·- .. , , ,.,,~ Y'r , • ,,,., ,.. ..,j 
Position 11 o n numerical columns have dec imal point o r #. Ut ilizes 2. 75" chetksa11owl1o1eP• ··· ,, ..,, •1· 

wide adding machine tape and a dual color ink ribbon. Input data parallel ~ M·W h , • - " L•cense ;mo · ""' •.• ' .8on...9cA-8230 R1t1ll: 131 DBE. Edinger. S1nl1 An• CA 92705 serv1cecnarQt- o.oa ~··1.;··
with four b it B CDcomp ara torcirc uit(schemalic p rovided). Print rate, 3 li nes (714) wh1ChP.vl'• •SYrf';I!-· 

h 
~·I•! '" · 


per second. O perating volt age 22·28 VOC with typical cycle time of USPa1r:P.IP11s! l•U .•u1li' .. .... ,, ... 

U"' """" 	 558-8813 

P"ce!io sub1ec1H" n11mJ>-A' " ' 340mS. S;ze 61'."W x 3Yo"H x 5'!!."Dp. Ne:->. $1 7 .50 ea. 3/$45 91n_5g~)5fi5 54Z W. Trimble, Sin Jose, CA 95131 '\UtllflC!IOOUO!S<\I~ W<- ••· -.··· •• ' " · u- .,... 	 [408) 9411-7010 manulartu•er 1=1 ..1a1•:1• '"""· , 

BASIC
Debug prog. 
Plus 6132 companion 

quasi·staticRAM 

Stepper Motor 

19~~u~~p~~~~;J;!~~~~~~~:l ~3 
columns w hich have math, alpha and other notations. 
Each wheel has 12 positions with position 

Circle 7 on Inquiry card. 

http:serv1cecnarQt-o.oa
http:10/$9.90
http:1771�018"Ulki:lloppy24.95
http:MCM66710ASCllSn1Ued12.95
http:74LS245S2.20
http:684727.95


•1 Thls is the widely discussed 
Cadillac80columncardtorthe 

Apple II. The Vision SO responds to more Apple text screen commands than 
any other board. It supports PASCAL, Microsolts 280 Soft card and can be 
used as an intelligent terminal. 

List Price .... $395.00 Special Low Price• • .. $269.00 
The Visron 60 can also be used m conjunction with the Vision 40 (allows 
enhanced character sets) and the Vision 20 for lower case. 

p.~~ 
~~ 

cO UNBEATABLE 
• MEMORY ADD-ON PRICES! 

VISTA 576K Expandable In 64K Increments 
• w/256K populated . 	 . _only S999 
• w/5 t2K populated ..... only 1599 
• w/576K populated . . . . only 1799 

VISTA/ SUPERCALC/ SUPERCACHE" 
• 192K with IBM SUPERCALC . _.. 799 

MICROSOFT RAMCARD 
• 64K w/RAMDAIVE {expandable). .. 419 
o 256K w/RAMDRIVE. .. , ......... , .. 899 

AST MEMORY CARD 
• 64K EXPANDABLE 	 499 
o 256K w/PARITY .. .... • .. .. .. .. .. .. • .. . .. .. 899 

AST "COMBO CARD" 
o MEMORY. ASYNCH COMM. PARALLEL 

MODEL 
000 with 16K 
000 with 48K 
800 with 32K + 128K 
810 Disk Drive 
825Printer 
630 Acouslic Modem 
B50 lnlerlace Module 
Atari Visicalc 
Atari PAC·MAN 
Microtek 16K RAM 
Microtek 32K RAM 
Axalon 128K RAM 
400 with 16K 

LIST 
51080.00 

1280.00 

600.00 
999.00 
199.00 
219.95 
200.00 

99.00 
199.00 

399.95 

ACP 
$689.95 

789.95 
1295.00 

489.95 
699.95 
159.95 
189.95 
169.00 

CALL 
75.00 

149.00 
CALL 

329.95 

o 64K SP . . 	 • .. . .. • 525 'lllllliil?!l!IlJE~m••'1049 
• INTE

0

R~!~~CARDS . ...... " II 
AST ADVANCED COMMUNICATIONS 

o 2 RS232 PORTS . • 269 
• BABY BLUE zeo CARD 550 

• PROTOTYPE CARD . 69 
• EXTENDER CARD . 29 
• DISK DRIVES -ADD·IN (Compatible) . 239 

• EPSON ADD·ON PRINTER . 429 

• SUPR'MOD V RF MODULATOR ........ .. 49 

• 	 EPSON TO IBM CABLE 

EPSON 

ll'iiiiiiii•fo 
\j 

MXBO. • . . . . $429.00 

MXBOFT . . 529.00 

MXIOOFT 725.00 

Apple VO w/cable 54.95 

Serml VO w/cable . . . . 95.00 

Serial 110 w/'lK & cable . 129.00 

Grap!Tax . 89.00 

Printer Pal (P90l. 29.95 

Pnnle1 Pal !Pl 00) .. 39.95
...._.... 

UST ACP 
Prism 80 SB99 S 699 
IDS Paper Tiger SBOG 1395 1099 
Pnsm 132 (color) 1995 1875 

.......................... . 49 

OLYMPIA 

UST ACP 
51500 S l 3D5 

, 195 10~0 

J.49 ,6~ 

349 	 2H 
49 29 

TM100.T SSDO. . . . 5219.95 
SA400 ssoo.. . .. 249.95 
TM100.2 0500........ . . 298.95 
TM1Q0.3 ssoo .. -········ .. .. 298.95 
TM100-4 DSOO ..... .. 4i9.95 
8 -51 SSDO .. . . 224.95 
8 ·52 DSDD .. . . .. 334.95 
8·91 ssoo .. .. . .. 359.95 
8-92 DSDD................. 459.95 

51/c" Cabinets with Power Supply 
Single cabinet w/power supply .... $69.95 
Dual cabinet w/pa-Nersupply . . .... 94.95 

8" DISK DRIVES 

SA801 R SSOO.. ... 5395.00 
SA851 R OSDD. . .... 549.00 
TM848·1 SSOO . 425.00 
TM846·2 0500.... - .. 575.00 
DT-8 DSOO .•• .... . .. 525.00 
F0010C>8 SSOO .. , 299.00 
FDD200-8 DSOD. ..... . . . 39 9.00 
V1000 Case/Power Supply .... 375.00 
Dual 8" Power Supply. $99.00 

FCC CLASS 2 APPROVED 

MODEL UST ACP 

4509 g· 0tw s21os1ea 

5!09CX 'ii' Green 220 179 

8012C 12" 8/W 250 219 

8012CX 1rGreen 260 229 

0013 1:r Color 470 422 

6113 13"RGB 995 889 


NEW Down & Dirty 

201212" B/W 145 139 


Add 8" Disk Drives 
To Your Apple II 

Up To 2. 4 Megabyte! 
Now "TRIMLINE V1100" with 


Tandon Thinline OS DD Drives. 

Tandon Dual OS DD . .. ... .... $1995.00 

Qume Dual OS DD 1895.00 

Shugart Dual 801 R . .....•.. , . 1495.00 


ON DISK FOR APPLE 

SAVE UP TO 40% OFF 


ACP 
Visicalc 3.3 . ..... $189 
Supercalc .. . . 189 
Visi Trend/Visi Plot . .. 235 
VisiDex. ..... 199 
VisiFite .••.. .... " 199 
Visi Plot .. ............. .. 159 
Desk top Plan 11/111 •• . ..... 199 
Visi Schedule .. - ..... 239 
VlsiTerm . . 89 
Zork .. . ...... 34 
Versa Form .. ... .287 
dBase 11 Ashlon-Tate .. .. .489 
Wordstar ................. . . . 235 
Mall Merge. .. 82 
Spell Siar . •.. 159 
Data Star ..... 189 
Cale Star .. .. 189 
Super Sort . .. . 132 
SpeUguard . .. 219 
DB Master (new) .. , ••. , . .... . ....... 178 
DBUlilily . • , •••••.• , •.. .. 12 
PFS 11/111 . .. . 69 
Report 11 / llt . • , • .... 69 
Locksmith 4.0 . . .............. 74 

......... •.. ····· ,,, 1195 

. 229 

....• 219 

__, ' 

HP85A Computer .. ... $1985 
HP87 Computer . . , . .1945 

• 62907A 32K Model. .... ...... 239 
o 82908A 64K Model . . • 349 
o 82909A 128K Model . .. .599 
• 82900A CP/M with 64K . . 425 

HP1 25 Computer . . ..... 1985 
7470 Low Cost Plotter .. .1265 
9895A 8" Dual Floppy . .. . 5135 

nt;i • lQWttr ~IC d0~$• N,1.'9 d(l1 
m:1111u; • Bt:tw. wes • 5 ~nlQue lllDttlllDOl3 TOU. FREE Mall Onl1r. P.o. Box 17329 lnlne, CA 92113 
• Gr~k dllJrOCI~ ~11 • Gr<'lphW: s.yMt:iolS 

LIST 
Apple II Disk It w/Control 'r $645.00 
Apple II Disk II w/o 525.00 
Apple Family System 2495.00 
P1ototype Card 24.00 
IEEE-488 lnteriace 450.00 
Exlended Warranty - 1 yr 225.00 
Super Serial Card 195.00 
Language Ca rd 195.00 
Graphic Tablet w/10 795.00 

"Available In-store Onty" 

MICROSOFT 
ZBOSollcard 
16K Ramcard 
The Premium Package 

SSM 
AIO·ll 4 Function SeriaV 

Parallel 
AIO Serial/Parallel 

KEYBOARD COMPANY 
Numeric Keypad 
Apple II Joystick 
Apple II HandcontroHers 

PROMETHEUS 
VEASAbox Spool/Bufr 
VERSAcard Four-in-1 
AUTO·DOC diagnoslics 

VISTA COMPUTER CO. 
Vision 8080x24 Card 
Vision 40 40 col. 

enhance 
Vision 20 Lo case ROM 
ABOO e·r OS, 00 

Contr'oiler 
PROM Development Bd 
GB75 IBM tyoewriter l/O 
40 Char Type·ahead 

Buller 
VIDEX I 

Videoterm 80x24 Card 
Keyboard Enhancer II 
Solt Switch 
Funcllon Strip Keys 

PRACTICAL PERIPHERALS 
16K Microbuller 259.00 
32K Microbuller 299.00 
Snapshot Option 69.00 

VOTRAX 
Type n' Talk Speech 375.00 

SCOTI' INSTRUMENTS 
Voice Aecognit'n VETBO 

CORVUS 
5 Mb Hard Disk 

10 Mb Hard Disk 
20 Mb Hard Disk 

ORANGE MICRO 
The Grappler 110 

SATURN SYSTEMS 
32KRAM Card 
64KRAM Card 
128K RAM Card 

NOVATION 
Apple-Cat II 

HAVES MICROCOMPUTER 
Hayes Chronograph 249.00 
Mlcromodem II 349.00 
Smart modem 299.00 

MOUNTAIN COMP!JTER 

(~··-~ ::?1 1 21rG1~ l69 155 

82A 120 cps w/lractor. . ... ,5499.00 
83A 120cps 136columns .. 740.00 
B~A · P200cps 136cot • 999.00 
84A-SSerialw/2K Butler .... 1199.00 
Apple Card. 49.95 
Apple Cable . , • , 19.95 
Serial Card w/2K.. 129.95 
Graphics ROM (82AJ83A) 75.00 

• , ..... o; , 60 t>Ot!l/..ncl"I • Propon.oNll •pac­

- c~~~!ti~1e1!i~h 
ZBO soncard'" ... PASCAL CP/M'" 

Full 1 year Warranty. Top Quality by COEX 

~~E s599s 
Also from COEX NEW EPSON 


Parallel Interface for Apple. 


With cable .. . . $54.95 
TERMS: MO Casl'110r's C~c•. Biink Wun Pe1sonol 
checks allow 2 weeks 10• ll•W ~ssing lnCludeOrivers 
License ano c1edot ca«I •S 'J S3 llMEX CB add J"lo 

CPS Mullilunction 
RAM Plus 
Expansion Chassis 
Music Sys1em 
100,000 Day Clock 
The Clock 
AID plus DI A 
Superla1ker 
lntrol x.10 Conlroller 
ROM Plus 
Keyboard Filter ROM 
Copy ROM 
ROM Writer 

M&R ENTERPRISES 
Sup'rterm 80x24 Card 
Sup'rSwilcher 6 Amp 

Power Supply 

Sup'rMod 11 AF 


Modulalor 

Apple Fan 


ALS 
The "Z" Card ZBO card 
Smarterm 80x24 Card 
Tite Synergizer Package 

LIST 	 ACP 
$1530.00 $1099.00 

Apple II Plus w/64K 1729.00 1199.00 
Apple II Syslem Special w/64K. 

ZBOCard, Vision 80 2519.00 1775.00 
Apple Ill w/128K 3495.00 2895.00 
Apple Ill w/256K 4295.00 3495.00 
ProFileHardDiskDrive 3499.00 2899.00 
VislaApple lU Timecard 195.00 189.00 
"Apple Products Avsllable In -store Only" 

ACP 
5529.00 

449.00 
1995.00 

21.9 5 
375.00 
199.00 
174.95 
169.95 
895.00 

ACP 
5258.00 

129.00 
579.00 

179.00 
185.00 

124.95 
44.50 
25.95 

199.00 
188.00 

82.00 

269.00 

149.00 
25.00 

499.00 
399.00 
169.00 

35.00 

279.00 
129.00 

30.00 
89.00 

220.00 
253.00 

59.00 

339.00 

875.00 

2995.00 
4325.00 
5240.00 

135.00 

189.00 
355.00 
505.00 

329.00 

229.00 
289.00 
229.00 

169.00 
139.00 
699.00 
335.00 
325.00 
249.00 
299.00 
169.00 
175.00 
129.00 
44.00 
44.00 

159.00 

279.00 

239.00 

28.00 
43.00 

219.00 
279.00 
549.00 

UST 
$395.00 

195.00 
899.00 

225.00 
195.00 

149.95 
49.95 
29.95 

249.00 
199.00 
99.00 

39500 

199.00 
29.95 

595.00 
595.00 
195.00 

49.95 

345.00 
149.00 
35.00 
79.00 

799.00 

3750.00 
5350.00 
6450.00 

195.00 

239.00 
425.00 
599.00 

389.00 

239.00 
189.00 
750.00 
395.00 
375.00 
280.00 
350.00 
199.00 
200.00 
155.00 
55.00 
55.00 

175.00 

395.00 

295.00 

35.00 
55.00 

295.00 
349.00 
699.00 

800-8CA_8230• 100 Cp:!I • a~BffcllDNil IDQc soelung 	 R1tall: 1310BE.Edlng1r.SantaAnaCA92705 service charge Add 3""' Slt• Pllin~ll nun<Th'lg 01 S2.!>0. 
+ A.o:ii.a.1i111Mtlr[)C1C!f1. • S«lg!l..~h~ltn(:tl0ft 	 whict1eve1 1! O•ea1e•. Add !O''o •or lor(..gn ord1t1s oriJll"" 	 (714) 5511-8813
l&&d • Vm lal & no!'1lOJ\lol ~ 	 USParce!Po" Include ro1t111nnnenurnl~1 NOCQOs 

Pricessub)ecl 10 chanc;rn ""''""v: not •C,. Some 11ems 
subiet.:lloPriorsatf! WP.resrrvt:1n«1oqro1to$"nst thJ1eNEC 8023 .... LIS! $795 ACP $5-49 TWX 	 542 W. Trimble. San Jou, CA 95131 
manuractura1 Ret;1.11 1mc11~ 111:w varv910-595-1565 	 (408) 941!-7010 
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New at Palomar!PREMIUM PRINTERS 

-•­•­•­ EPSON

•­
Feature dlspo.sable print heads and 
the new GRAPHTRAX PLUS. All 
models print bidirectionally and 80 

•­
•­

CPS. Mx-80F/T and Mx-100 both have 
friction and tractor feed. Unsurpassed 
dot placement accuracy. 

•­
•- MX-80 (80 col.) ....... . .... . . . .. . . CALl. 


MX-80 F /T (80 col.) ..... . .. ....... CALl. 

MX·100 ( 136 col.) . ... . .. .. .. . ... . . CALL 

Interface Cards . .. .......... . .. .. .. CALl. 

Cables ....... . ..... . ..... . ..... . .. CALl.


•- C. ITOH 
Pro-Writer•­

•­
Offers 8 character sizes, 5 different alphabets, 
proportional spacing, bidirectional, vert and 
horiz. labs, high resolution graphics, nx9 

•­
•- matrix, JOO CPS 136, col. max. Friction and 

tractor feed. 
851 O Serial .. . ... ••..... ..... . ... $645. 
8510 Parallel ..... .. . . .......... . .. 495. 

•­•­ '•­ -·--· '•­•­•- NOVEL 
Image 800•­

•­
Take advantage of the rock bottom price on 
this rugged 9 x 9 dot matrix printer now. 

.d. , d 
8-- 15ocps b 

t · 
1 6 

•­
' t tree tona tractor 1ee • or 

lines per inch. 10, 13.6 16.5 CPI. Serial or 

• 
parallel interface. 80, 136, 224, col. to a 
wide 15". 12 different printing modes. Im· 
pressive print head life of 200 million char. 
11 VFU channels for forms flexibility . Front 

- or bottom feed. Hurry! Priced to sell quickly. 

COMRITER 
CR-1 Daisy Wheel 

Typewriter quality printing for your word 
processing computer system. Wide / 6.5' 
paper width, serial or parallel interface. Full 
control panel MTBF 2.500 hows. Designed 
with few mechanical pa1tsso high reliability . 
/?CPS. JO, 12and /SCP/. Bidirectional 132, 
158, 198 col. Incredibly low priced. 
CR· 1 ·C List $ 11 95 ... .. .. ... ... . . .. CALl. 


C. ITOH 
F 10 Daisy Wheel 

Letter quality printer. Friction feed or 
bidirectional tractor. 40 or 55 CPS. 136, 163 
and variable col. 
FlO List S 1795 ... . .. . . .... .. .. . .. CALL 

ADLER 
Printer Typewriter 

11 or 17..5 CPS, JO, 12, 15 CPI and 
propo1tional spacing. 2 line correcting 
memory, interchangeable print wheels . 
SE 1010 List $1 295 . . . . . . . . . . . . . . $ 995. 
Interface Card ............... . ADD 350. 

OLYMPIA 

Printer Typewriter 

LR1ter quality daisJJ i.vha?1 in/.eJfaces ID Apple,
!Vari. NEC, 7RS80 and R5232 5eJia1 pons. 
17.5 CPS., JO, 12 CPI. 
ES 100KRO Computer printer 

LlsU 1690. . . . . . . . . . $1150. 
ES 100 Typewriter Only 

LlsU1195 . . . . . . . . . . $895• 
Interface Card Only . . . . .. . .. . . . .. . $250. 


(specify serial or parallel) 
1/0 Cable (specify serial or parallel) .... 25. 
Apple Serial Card .. . .... .. . .. . .. ... $99. 

SMITH-CORONA 
TP-1 Daisy Wheel 

Letter quality price breakthrough! Serial or 
parallel data inte1face, 12CPS, /Oar 12 CPI. 
Smith-Corona TP· 1 List $ 895 ...... . $695 

NEC
Spinwriters 

Letter quality printers: 7700 serial print 55 

CPS, 3500 series print 33 CPS. Both series 

offerupto/28char.,takepaperupto/6in. 
wide. 7700 series: I 36 col. at JO CPI, 163 col. 
at 12 CPI. Same for 3500series plus 204 col. 
at 15 CPI. 
7710/7730 RO w/tractor. .. . .... . $2475. 
7720 KSR w/tractor . .. .... . ... . . . 2850. 

STAR 

MICRONICS 


DP-8480FT 
This new, high powered dot ·matrix p1inter is 
packed with features lo give you 
unbelievable flexibility, yet look al the low 
cost! 80 CPS, bidirectional printing, 10, 12, 
1.6.5 CPI, 6, 8, 12 lines per inch. Friction 
feed and tractor feed. Printing options in· 
elude block graphics, block and double­
width printing and 80, 96, I 32 col. Parallel 
or serial interface. Long life print head: 100 
million char. life expectancy. 
DP-848FT List $465......... CALL 


MPI 
88G 
99G.--- -----i 

LA --'•. ,j • ...___) 150G 
High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and friction feed. Serial and 
parallel input. Bidirectional printing. 88G. 
99G have JO, 12, 16.5 CPI. I50G has I 0, I2 17 
CPI. 88G: I 00 CPS, 80, 96, I32 col. 99G: I 00 
CPS, 80, 96, 136 col. 150G: 150 CPS, 136, 
163, 226 col., 16" wide. 
88G List $749 . .. .. .. . .. . ... . . . . . $519. 
99G List $849 . ....... .. ........ . . 569• 
150G List $ 1095 . .. .. . . . . . . . .. . . . . 995. 
Apple parallel 1/0 Card/Cable/Disk 

with Graphics Prom (Ap·Pak) . . . . . . 145. 
IEEE 1/0 Card . ..... ... ...... . . .. . . . . 55. 
Single Sheet Feeder .. . .......... . .... 25. 
QT Cover .... . .......... . . . .... . .... 30. 

NEC 
8023-A Matrix 

High resolution dot graphics. Proportional 
spacing. Correspondent quality printing. 
Bidirectional tractor and friction. feed. 80, 
136 col. Greek and math symbols, JOO CPS 
matrix printer. 
8023A Parallel List $ 780 . . ... . . .. . $ 499• 

OKIDATA 
Microline 82A-80/ /32 col ., 120 CPS. 9x9 
dot matrix, friction, Pin feed or tractor feed 
(optional) rear and bottom feed. Includes 
bidirectional/ logic seeking and serial 
parallel or IEEE inte1faces. Double width and 
condensed characte1s, true lower case 
descenders and graphics. 
82A .......... .. . . . ... . . . . . .. ... . $5J9• 
Microline 83A- /32/232 col., 120 CPS. 
handles forms up to 15 inc. wide, plus all the 
features of the 82A. 
83A . . ......... . . . ... . ... .. . . . . .. $745. 
Microline 84SP-/32/232 col., 200 CPS with 

3510/3530 RO · · · · · · · · · · · · · · · · · · 1695. full dot graphics buill·in. Takes forms up to 
Bidirectional tractor · · · · · · · · · · · · · · 200. 15 in. wide, plus all the features of the 83A 

~r · ._._._.__99s. ....:....~-~~ r . ._·_·___·___·_ · ··_ · .......1._ __ · ·_·_·_··__·_··__·_··___··__·_ · ~1-15_o_.~
~IMA~_G_E_~s_o_o_._._._._._._._._._._._ s· ___ Push tr_ac_t_o__ · · · · · · · ·__·_ ·_·__3_so_. 8_4sP_.__· · · · · · · ·__·_·sii. AA.I •Q» AA WRITE OR CALL (800) 237-3333 
r.IA'-1 .RIA IN CALIFORNIA CALL (800) 338-5555 

1~1illu1ti;1iili1lilllwiiiilcilliiil0llililiI il"ll11 
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--BYTE OUT OF PRICES •­fast response on orders, •­guaranteed satisfaction 
~~~~~~~~~~~~~~~~~~.---~~~~~~~~~~~~~~~~--.~~~~~~~~~~~~~~~~~~• 

APPLE 
AND ACCESSORIES 

Awle UPlus & 48K . . . CAJ.L A-0 Gro ...... . .. . . $99. 
Disk ll ROM Plus .. .... . ... 129. 

w/rontrol 00533 . . CAJ.L ~Filter RO°'\ . . .. 49. 
Disk AMOi....... CALI.. O'S M~ Card. 179. 
ZBOSdbtd .. ... . . . $299. Paymar UC Adapt ... 19132. 
16K RAMalrd.. . . . . . . 99. Videx V.Jrote<m . . . . . . 299. 
Par. Plinier Card ... . . . . a9. Dara F~........... 39. 
Serial C..-d . . ........ !09. TG C9ne Pa1dles. .. . . . 32. 
Clock Gllerdar Card .... 99. TG Joy Slide .. . .... . 47. 
IEEE C..-d .. . . . ... 249. SeJa:t A Port.... . . . . . 47. 

APPLE SOFlWARE 
BUSINESS 

F"""1ciol Partner.... . $19 1. 
P""'21Tulor.. ........ ffl. 
Pro Easy Writer. . . .. 137. 
Easy Writer 4C Cnl.. .. . . 76. 
WordSlar(Req.sq . . . . 220. 
S.4"'f Sort (Req. sq.... 11 B 
Mail Merger... . ... . . . 75. 
~Siar (Req. sq... . 170. 
Spell Siar (Req. sq.. .. 115. 
Cak:Slar(Req. sq.. ' . . 115. 
s..ip,, TextU . .. .. .... 117. 
The Address Book.. .. . 3B. 
Foon 1..-r Mcdule.... 76. 
Visifile ............. 229. 

Oesktap Pl.ln III . ...... Z15. 
Oe;ktop Plan u... .... 229. 
VJSiplot. ..... .. .... 165. 
VisMn:I I Visiplot. .. . . 275. 
V<Side>< . .. • ......• . 229. 
Vositam . . . . . . . .... 89. 
v~ 33......... 229. 
lnfotory . . . . . . . . . . . . 198. 
~<R<>'.l. sq... . .us. 
WOrd ~ (Req. SC)255. 

~ 

T)1'ing Tulor........ $19. 

Elementay Math.... .. 31 . 
~F~ingSy.;tem ... 74. 
P<=:ral REport S}'Stfm .. 74. 
AIJebra I. • . . . . ... .. 31. 
Compu-Malh: Arith. Skill. 39. 
~: Fractions.. 31. 
~: c:i..:m.ls .. 31. 
Cortµ>Spe!ls: (Req. Data 

Disk)...... . ...... 23. 

l"JSC. 

~ Ccmpiler . . . $144. 

6'Sc: Computer . ..... . 27. 

"#Dex:.... ' ...... 41. 

DB. ~... . ..... 189. 
D.B. Utility Pad<. ...... Bl. 
E-l °""" 33. . ... . . 40. 
P""'21 Vi¢ Ed . ..... 79. 

Jeter BBsler........ $24. 
Air Traffic Con!roller.. . .• 9. 
Temple of Ap;hai. . . . . 3 I. 
~or Ryn .... . . 15. 
Morioc"s TONer . . ... ... 15. 
R=ue at Rigel. . . .. . .. 23. 
HeU Fire Wamor. . . .... 3 I. 
Crash. Cnrnble & Oanp. 23. 
(.\:>per Reed-ei of Apm. 15. 
The Key.; to Adieron . .. . 15. 
Snad< Allad<. . . . . . . . . 23. 
The PM:>ne< ... ... . .. 23. 
Zonkl. ..... . ' . . .. .. 31. 
Zonk ll . .......... . . 31. 
Robot Wars . . . . .. .... 31. 
ThreeMilelslwld....... 31. 
A B.M. ... . . . .. ... . . 19. 
~ Wo[enslein . .... . 23. 
W=d and Princes. .... 25. 
~~...... . . 23. 
Oanslon />Wlo< . ...... ZI. 
Warp De;royer..... .. 23. 
C~Stril<e . .. .... ... 3 1. 
Sia r Warrior ..... . ... .31. 
Phan tcms Frve . . ..... $24. 
~Eggs...... . ... 24. 
PUisar u.. ' ... . ... . .. 24. 
Autobahn . . ......... 24. 
Olbitron . . . . . . . ..... 24. 
Gamma Goblins.... . . . 24. 
Go<gcn ....... . .. .. . 32. 
Sneakers..... . .. . . . . 32. 
E"podi .... ......... 2B. 
Cq:>s <n::1 Rotbers.. ... . 26. 

&l'1o;.;. · ... ·.. ·.. · ..J~: 
Beer R1n . . ... .... 24. 
Hadron.' ... ' ... . . .. 2B 
T"""1'5 . . .. . . ..... .. 24. 
&lake Byte.. . ...... . 24. 
l30fg . . . . . . . . . . ' . . . 24. 
G:n'!M<or FooS:>all. . . . . 24. 
Minotaur ... . • . . .. .. . 26. 
Kilbul Sp/.. . ...... 2B 
C)Uod ....... .•.... 24 
Jelyfuti . . . . . . . . . . . . 24. 
Barrlits ........... .. 28. 
Lemmings.. ... . ... . . 24. 
Fly Wars...... • ..... 24. 

ATARI SOFTWARE 
Adventure • 1.2,3(0) . . S32 . Compu-Math/Frac.(0) ... 32. 
Adventure •4.5.6(0) .... 32. Co1111>u-Milth/ Frac.ICl ...24. 
Adventure *7,8.9(0) .... 32. Compu-Math/Oec.(0) . . .. 32. 
Adventure • 10.11.12(0) 32. Compu-Math/Dec.(C) .... 24. 
Atari l'l\aWng Ust(O) . .. .. 19. Letter Perfect(O) ..... . 119. 
Text Wizard . . . . . . . ... 79. Mall M..-ger/UtllllY(O) . ...24. 

APPLE ~ 
GRAPHICS _ 

CARD 
Better Than Grappler! 

• Dump Screen I or 2 
• Double size • Emphasize 
• Inverse or normal • Rotate 
• Set left margin or center image. 
This improved intelligent pr inter interface 
card enables you to printeitheroftheApple"s 
hres. screens with just a few keystrokes. 
Compatible with Epson, Nee, C. /loh, 
Anadex, Centronics, Okidata, IDS. 15 
commands. 
Genie Interface Card . ... . . . . ... . . . .. 99. 

NEC IPC-8000 Series 
Microcomputer C-- ·7T!JT ·· 
• Z·80A CPU 4 MHz , 
• 5 user programmable function keys 
• 82 keys with numeric keypad 
• 160 x l 00 resolution 
• 80 character screen 
PC-800 IA Microcomputer w/32K 

RAM . .. . . . ... .. . . .. ... ... . .... $750. 
PC-8012A 1/0 Unit with 32K RAM 

Expansion slots . . . . . . . . . . . . . . . . . . 480. 

PC-803 I A Dual Mini-Disk Drive Unit . . 750. 


MODEMS 

ODS, HAYES 

NOVATION CAT 


UDS I 03 LP, direct ....... . ... . ... $ I 69. 
I 03 JLP Auto Answ er .. ...... ... ·209_ 
202 LP 1200 BAUD . ............. 259. 

NOVATION CAT, acoustic . . ... .. ... I 45. 
D-Cat, direct . . . . . . . . . . . . . . . . . . . . I 55. 
Auto Cat . . . . . . . . . . . . . . . . . . . . . . . . 2 I 9. 
Apple Cat .. . . ... . . ... .. ... ... ... 275. 

HAYES S 100 Micromodem . . . . . . . . . 349. 
Apple Micromodem . . . . . . . . . . . . . . 299. 
Smart Modem ...... . . .. . ..• . ... . 245. 

ANCHOR only
Automation 

Signalman Mark 1 $99. 

RS232 300 BAUD, Bell 103 compatible, 
Automatic selection of originate or answer 
modes. 
Signalman Mark I . . . . . . . . . . . . . . . . . $ 99. 

RIBBONS 
NEcnoo . . ....... . .. . ....$77/Doz. 
Qume ........ . ... .. . . . ........ 45/Doz. 
Diablo . . .... . . . .. .. .... . ... .. . . 66/Doz. 
Anadex . ....... .. ... . ... ... .. . I 35/6 ea. 
Tritel . .... . .. . . . . . ... . .... . . . . . 95/Doz. 
TI/DEC/TTY ..... .. ...... . . .... 45/Doz. 
Epson 80/FT .. . ..... . ......... . .. I 2.99 
MPI/Axiom/Base 2 . . . ... . . .. .. . I 3.95/ea. 

TERMS OF SALE: Cash, check, money order, bank wire transfer, credit WE CARRY 
card or purchase orders from qualified firms and institutions. Please in· LOTS MORE THAN 

elude telephone number with order and expiration date on credit card 

orders. California residents add 6% sales tax. Advertised prices are for LISTED HERE! 


11liYll~iai:lflr=1itll;i"fIHl1~7;;;;;;·lcl0ilielliili 
-~~LOMAA • • 

CENTRONICS AND • 
OSBORNE CABLES -

Centronics to Osborne 6 ft. . . . . . . . . . $30. • 
Centronics to Centronics 6 ft. . . ... .... 30. ­

CENJRONICS AND !! 
IBM CABLES • 

Centronics to IBM 10 ft....... . . . $30. ­

RS232 CABLES • 
4 wire male-male 10 ft. . . . . . . . . . . . . . $ 25. -9 wire male-male I O ft. . . .. . .... . . . .. . 30. 

4 wire male-female 10 ft.. ... .. .. .. . . . . 25. 
•­9 wire male-female 10 ft. . . . . . . ...... . . 30. 


RS-232 SWITCH BOX -•RS232 Switch Box (Use 2 terminals or • 
printers from one output port) . . . 109. 

VIDEO TERMS, MONITORS 

COMREX~j 
CR-5500- Monochrome Display Monitor ­
/2" green scr een, 80 char. w ide x 24 rows. 
CR-5500 List $I 79•. . . .. ... .. . . . . . $129. 
CR-6500 Color Display Monitor- /3"" in-line 
color. Hi-Resolution 260H x 300\l 
CR-6500 List $445 ... ... .. . . .. . . . . $339. 

CR-6600 Color Display Monitor-13"" in·line 
color with RGB signal for higher resolution 
graphics. 380H x 240\l 
CR-6600 List $619 . . .. ... .. . ... . $439. 

Ampex Dialog 80 . .. .. .. ... ... .... $995. 
Ampex Dialog 30 . . . . . . . . . . . . . . . . . . 795. 
Televideo 920C . . ... . .. . . . .. . . •. .. . 845. 
Televideo 950 . ........ . . . .... . .... 995. 
SOROC IQ I 20 .... . ..... .. . . . . .. . 499. 
Zenith I 2" Green . . . . . . . . . . . . . . . . . . I I 9. 
NEC 12" Gr;;.~~;;.· ... .. 169. 

~.:~~~~;:~ 
TAXAN Video Monitors 
KG-12N- Monochrome Display Monitor - 12" 
grr;efl sareri. 2CXXJ cha!: display. BOO line 
horizontal resolution Better than 18 MHz band­
wdlh 
KG-121'1. LI t$169 •.....•••••• CALL 

RGB VLSb n I - C.olor Display MoniJ.or - 12'" 
saren. 380 lines horizontal reso/uWn, 2CXXJ char. 
display. 16 colDrs fer Apple Ill and IBM, no infer-
fere modules needed Compalible with Apple II 
wing TaxiJTI RGB-11 card. JBMHz bandwkilh. 

-
•­•
-
•­•­•­•­•­•­•­-•
•­•­•
-. 

-
• 
-

..R.a_e_v_1.s1.on.1_L_1_t_$.39_9_._.•• · ·-· - _ _· · - .-. CALL.,.. -FAN FOLD PAPER 
(Prices F.O.B. S.P.) 

9 1
•­hxl 1-20#Bond White (2700 ct.) ... $29 • 


14"Vex] 1-20#Bond White (2400 ct.) . . . 37. 

I 4 "Vexl 1-20#Bond I /2" Green Bar 
 •­(2400 ct.) .. . . .. . . ..... . .. . . . .. .. . 37. 


-
~ • 
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6500 
1 MHZ 

2101 256 x 4 (450ns) 	 99.95 
16.95 

5101 256 x 4 (450ns) (cmos) 	 4.95 29.95 
2102-1 1024 x 1 (450ns) 	 7.9538.95 
2102L-4 1024 x 1 (450ns) (LP) 13.9054.95 
2102L-2 1024 x 1 (250ns) (LP) 54 .95 19.95 
2111 256 x 4 (450ns) 34.95 12.95 
2112 256 x 4 (450ns) 39.95 2.95 
2114 1024 x 4 (450ns) 39 .95 4. 95 
2114L-4 1024 x 4 (450ns) (LP) 18.95 
2114L-3 1024 x 4 (300ns) (LP) 2143 18.95 3.25 

14.95 2114L-2 1024 x 4 (200ns) (LP) 	 Z80 ·S l 0 19 INTERFACE 12.95 2147 4096 x 1 (55ns) 8T26 
TMS4044 -4 4096 x 1 (450ns) 8T28 4.0 Mhz 34.95 

TMS4044-3 4096 x 1 (300ns) 8T95 25.95 
TMS4044-2 4096 x 1 (200ns) 8T96 14.95 
MK4118 1024 x 8 (250ns) 8T97 12.25 
TMM2016-200 2048 x 8 (200ns) 8T98 3.45 
TMM2016 ·150 2048 x 8 (150ns) OM8131 5.75 
TMM2016 - 100 2048 x8 (100ns) OP8304 

9.95 
HM6116-4 2048 x 8 (200ns) (cmos) Z80A- SIOI O OS8835 

OS8836 11 .95 
HM6116-3 2048 x 8 (150ns) (cmos) 	 Z80A -Sl 0 11 

6.95 MISC.HM6116-2 2048 x 8 (120ns) (cmos) 	 ZBO A -51 0 12 
2.25 7.95 HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 	 Z80A-51019 

24 .95 4.95HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 
24.95 HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 	 4.95 6.0 Mhz9.00 19.95 Z-6132 4096 x 8 (300ns) (Ostat) 

13.95 ZBOB -CP U lMHZ 
LP Low Power Oslat :o Quasi-Static 	 7.95 

10.95 
2513-002 LOW 9.95 22.25 

9.95 

29.95SOUND CHIPS ZILOGDYNAMIC RAMS 29.95 
4096 x 1 (250ns) 76489 8.95 7.95 
8192 x 1 (200ns) AV3-8910 12.95 12.95 
8192 x 1 (250ns) 	 MC3340 1.49 

76477 3.95 

35.95 
16384 x 1 (300ns) CRT 	 12.95 
16384 x 1 (250ns) CONTROLLERS 	 2 MHZ 
16384x1 (200ns) 6845

16384 x 1 ( 150ns) 68945 32. 768 khz 

16384 x 1 (120ns) 1.0 mhz
H0465055P 

16384 x 1 ( 150ns) (5v) 6847 1.8432 


2048 x 8 (300ns) (5v) 68047 2.0 

65536 x 1 (200ns) (5v) 8275 2.097152 
 5.95 
65536 x 1 ( 150ns) (5v) 7220 2.4576 6.95

CRT5027 3.27685V single 5 volt supply 	 8.95 CRT5037 3.579535 9.95 OP8350 49 .95 4.0 4.35 BIT-RATE 5.0 
5.0688EPROMS GENERATORS 	

8.75 
11.255.185 MC14411 11.951702 256 x 8 (lus) 	 22.50BR1941 11.95 5.7143 

2708 1024 x 8 (450ns) 11.85 
2758 1024 x 8 (450ns) (5v) 

4702 12.95 6.0 
COM5016 16.95 6.144 	 2 MHZ 

2716 2048 x 8 (450ns) (5v) COM8116 10.95 6.5536 	 9.95 
2716- 1 2048 x 8 (350ns) (5v) MM5307 10.95 8. 0 	 11.70 
TMS2716 2048 x 8 (450ns) 

UARTS 10.7836 	 12.40 
TMS2532 4096 x 8 (450ns) (5v) 

14 .31818AY3- 1014 28.50 
A Y5 -10tJ 12.95 

2732 4096 x 8 (450ns) (5v) 
15.0 

2732-250 4096 x 8 (250ns) (5v) 
PT 1472 16.0 3 MHZ 
TR1602 18.0 2732-200 4096 x 8 (200ns) (5v) 

2764 8192 x 8 (450ns) (5v) 	 14.95 
2350 	 18.432

2764-250 8192 x 8 (250ns) (5v) 2651 	 20.0 
2764-200 8192 x 8 (200ns) (5v) TMS 60 11 22 .1184
TMS2564 8192 x 8 (450ns) (5v) 	 IM6402 32 .0 
MC68764 8192 x 8 (450ns) (5v)(24 pin) 	 EXARIM6403 

INS8250 14.95 3.755v Single 5 Voll Supply 
3.85KEYBOARD 
3.90CHIPS 
3.25EPROM ERASERS 	
5.25 

AOC0800 

AOC0804 


Timer 
 AOC0809 
CLOCK AOC0817 

CIRCUITS 	 OAC0800 
OAC0806 
OAC0808 
OAC1020 
OAC1022 
MC1408L6 
MC1408L8 
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2716 16K EPROMS $3~~CH 	 2732 32K EPROMS s49~ACH 

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


IC SOCKETS74LSOO .24 74LSB6 .39 74LS169 1.75 74LS323 2.75 4000 .29 452B 1.19 
74LS01 .25 74LS90 .55 74LS170 1.49 74LS324 1.75 

7400 .19 74132 .451-99 100 4001 .25 4531 .95 
74LS02 .25 74LS91 .B9 7 4LS173 .69 74LS352 1.29 

7401 .19 74136 .50 8 pin ST .13 .1 1 4002 .25 4532 1.95 7402 .19 741 41 .6514 pin ST .15 .1274LS03 .25 74LS92 .55 74LS174 .55 74LS353 1.29 4006 .B9 453B 1.957403 .1916 pin ST .17 . 13 74142 2.95 
1B pin ST .20 . 1B

74LS04 .24 74LS93 .55 74LS175 .55 74LS363 1.35 4007 .29 4539 1.95 
74LS05 .25 74LS95 .75 74LS1B1 2.15 74LS364 1.95 

7404 .19 74143 2.95 400B .95 4543 1.197405 .2520 pin ST .29 .27 74145 .6074LSOB .2B 74LS96 .B9 74LS1B9 B.95 74LS365 .49 4009 .39 4555 .957406 .2922 pin ST .30 .27 74147 1.7574LS09 .29 74LS107 .39 74LS190 .B9 74LS366 .49 4010 .45 4556 .9524 pin ST .30 .27 7407 .29 7414B 1.2074LS10 .25 74LS109 .39 74LS191 .B9 74LS367 .45 4011 .25 45B1 1.952B pin ST .40 .32 740B .24 741SO 1.3S74LS11 .35 74LS112 .39 74LS192 .79 74LS36B .45 4012 .2S 45B2 1.9S40 pin ST .49 .39 7409 .19 741S1 .5574LS12 .35 74LS113 .39 74LS193 .79 74LS373 .99 ST SOLDERTAIL 4013 .3B 45B4 .757410 .1 9 74152 .6574LS13 .45 74LS114 .39 74LS194 .69 74LS374 .99 8 pin WW .S9 .49 4014 .79 45B5 .75741 1 .25 74153 .5S14 pin WW .69 .5274LS14 .S9 74LS122 .45 74LS19S .69 74LS377 1.39 4015 .39 4702 12.95 
74LS1S .3S 74LS123 .79 74LS196 .79 74LS37B 1.1B 

7412 .30 74154 1.2516 pin WW .69 .SB 4016 .39 74COO .357413 .35 74155 .7S18 pin WW .99 .9074LS20 .25 74LS124 2.90 74LS197 .79 74LS379 1.35 401 7 .69 74C02 .357414 .49 74156 .6520 pin WW 1.09 .9B74LS21 .29 74LS125 .49 74LS221 .B9 74LS3BS 1.90 401B .79 74C04 .357416 .25 22 pin WW 1.39 1.2B 741S7 .5574LS22 .2S 74LS126 .49 74LS240 .95 74LS3B6 .45 4019 .39 74COB .357417 .2524 pin WW 1.49 1.35 74159 1.6574LS26 .29 74LS132 .59 74LS241 .99 74LS390 1.19 4020 .75 74C10 .357420 .192B pin WW 1.69 1.49 74160 .BS74LS27 .29 74LS133 .S9 74LS242 .99 74LS393 1.19 4021 .79 74C14 .597421 .3S40 pin WW 1.99 1.BO 74161 .6974LS2B .35 74LS136 .39 74LS243 .99 74LS39S 1.19 4022 .79 74C20 .35WW WI REW RAP 7422 .3S 74162 .B574LS30 .25 74LS137 .99 74LS244 .99 74LS399 1.49 4023 .29 74C30 .35 16 pin ZIF 6.75 call 7423 .29 74163 .6974LS32 .29 74LS13B .55 74LS245 1.49 74LS424 2 .9S 4024 .65 74C32 .39 24 pin ZIF 9.95 call 7425 .29 74164 .B5 74LS33 .S5 74LS139 .S5 74LS247 .75 74LS44 7 .37 ZIF TEX TOOL 4025 .29 74C42 1.297426 .29 74165 .B5(Zero Insertion Force)74LS37 .35 74LS145 1.20 74LS24B .99 74LS490 1.95 4026 1.65 74C4B 1.997427 .29 74166 1.00 4027 .4S 74C73 .65 74LS3B .35 74LS147 2.49 74LS249 .99 74LS624 3.99 742B .4S 74167 2.95
74LS40 .25 74LS14B 1.35 74LS2S1 .59 74LS66B 1.69 402B .69 74C74 .657430 .19 74170 1.65 4029 .79 74C76 .BO74LS42 .49 74LS151 .5S 74LS2S3 .S9 74LS669 1.B9 CONNECTORS 7432 .29 74172 5.9S 4030 .39 74CB3 1.9574LS47 .75 74LS153 .55 74LS257 .59 74LS670 1.49 7433 .45RS232 MALE 2.9S 74173 .75 4034 1.95 74CB5 1.9574LS4B .7S 74LS154 1.90 74LS25B .S9 74LS674 9.6S RS232 FEMALE 3.50 7437 .29 74174 .B9 4035 .BS 74CB6 .3974LS49 .75 74LS1S5 .69 74LS2S9 2.75 74LS6B2 3.20 RS232 FEMALE 743B .29 74175 .B9 4040 .75 74CB9 4.5074LS51 .2 5 74LS1S6 .69 74LS260 .59 74LS6B3 3.20 RIGHT ANGLE 7440 .19 74176 .B9 4041 .75 74C90 1. 19 74LS54 .29 74LS157 .65 74 LS266 .S5 74LS6B4 3.20 RS232 HOOD 7442 .49 74177 .7SS-100 ST 4042 .69 74C93 1.7574LS55 .29 74LS15B .59 74LS273 1.49 74LS6B5 3.20 7443 .6S 7417B 1.15S-100 WW 4043 .B5 74C95 .9974LS63 1.25 74LS160 .69 74LS275 3.3S 74LS6BB 2.40 7444 .69 74179 1.7S 4044 .79 74C10 7 .B974LS73 .39 74LS161 .65 74LS279 .49 74LS6B9 3.20 7445 .69 7 41BO .75 4046 .B5 74C150 5.7S74LS74 .35 74LS162 .69 74LS2BO 1.9B 74LS7B3 24.95 7446 .69 741B1 2.2S 4047 .95 74C1S1 2.2S74LS7S .39 74LS163 .65 74LS2B3 .69 B 1 LS95 1.49 7447 .69 741B2 .75 4049 .35 74C154 3.2S74LS76 .39 74LS164 .69 74LS290 .B9 B1 LS96 1.49 744B .69 741B4 2.0074LS7B .49 74LS16S .95 74LS293 .B9 B 1 LS97 1.49 4050 .35 74C1S7 1.7S74SO .19 741B5 2.00 4051 .79 74C160 1.1974LSB3 .60 74LS166 1.9S 74LS295 .99 B1 LS9B 1.49 74S1 .23 741B6 1B.50 4053 .79 74C161 1.1974LSB5 .69 74LS16B 1.75 74LS29B .B9 25LS2S21 2.BO 7453 .23 74190 1.1 S 2SLS2569 4060 .B9 74C162 1.19 74S4 .23 74191 1.15 

7460 .23 4066 .39 74C163 1.19 
74192 .79 406B .39 74C164 1.397470 .35 74193 .79 

7472 .29 4069 .29 74C165 2.00
74194 .BS 4070 .35 74C173 .79 7473 .34 74195 .B5Prices Slashed! 4071 .29 74C174 1.197474 .33 74196 .79 4072 .29 74C175 1.197475 .45 74197 .7574500 4073 .29 74C192 1.49 7476 .35 74198 1.35 4075 .29 74C193 1.49 .32 	 74BO .59 74S163 	 74199 1.35 4076 .79 74C195 1.39.35 	 74B1 1.1074S16B 	 74221 1.35 407B .29 74C200 S.7S74B2 .9S 

74B3 .50 
.35 74S169 	 74246 1.35 40B1 .29 74C221 1.7S 

74247 1.25 .35 74S174 40B2 .29 74C373 2.45 
.35 74S17S 74B5 .59 7424B 1.8S 40BS .9S 74C374 2.4S 
.35 74S1B1 

74B6 .35 74249 1.9S 40B6 .9S 74C901 .39 
.40 74S1B2 

74B9 2.15 742S1 .7S 4093 .49 74C902 .BS7490 .3S 742S9 2.25 409B 2.49 74C903 .BS.3S 74S1BB 7491 .40 7426S 1.35 4099 1.95 74C905 10.9S.3S 74S1B9 7492 .50 74273 1.95 14409 12.9S 74C906 .95.35 74S194 7493 .35 74276 1.25 14410 12.9S 74C907.35 74S19S 7494 .6S 74279 .75 14411 11 .9S 74C90B.3S 74S196 749S .SS 742B3 2.00 14412 12.9S 74C9097496 .70.3S 74S197 742B4 3.75 14419 7.9S 74C9107497 2.7S.40 74S201 742BS 3.75 4S02 .9S 74C911 
4S03 .6S 74C912

.BB 74S22S 	 74100 1.7S 74290 .95 
74107 .30 
74109 .4S 

.BS 74S240 	 74293 .75 4SOB 1.9S 74C914 

.3S 74S241 	 7429B .85 4S10 .BS 74C91S74110 .4S.3S 74S244 	 743S1 2.2S 4S1 1 .BS 74C91B74111 .S5 40 	 7436S .65 74S2S1 4512 .BS 74C920741 16 1.S5 74366 .6S .4 0 74S2S3 	 4S 14 1.2S 74C92174120 1.20 74367 .6S .so 74S2S7 4S1S 1.79 74C92274121 .29 7436B .65 4S16 1.SS 74C9231.99 74S2SB 74122 .45 74376 2.20 4S1B .B9 74C92S.so 74S260 74123 .49 74390 1.7S 4S19 74C926.so 74S274 7412S .4S 74393 1.35 4S20 74C927.so 74S27S 74126 .4S 7442S 3.15 

.S5 74S2BO 
 4S22 74C92B7412B .5S 74426 .85 4S26 74C9292. 7S 74S2B7 74490 2.55 4S27 74C930 1.24 	 74S2BB 

.45 74S2B9 

.SO 74S301 

.B9 74S373 

.85 74S374 

.BS 74S3B1 
 PN2222 NPN SWITCH T0-92 

PN2907 P NP SWITCH T0-92 
2N2222 NP N SWITCH T0- 1B 

.55 74S3B7 

.95 74S412 
2N2907 P NP S WITCH T0 · 1B.9S 74S471 
2N305S NPN PO WER T0 -3 

.9S 74S472 30SST NP N PO WER T0 -220 

.9S 74S474 2N3904 NP N SWITCH T0-92 
1.95 74S4B2 2N3906 NPN SWITCH T0-92 

1.9S 
 IN414 B (IN 914) SWITCHING 

IN4004 RECTIFIER 
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VOLTAGE 
CA 3023 2.7S CA 3082 

LM301H .79 LM348 .99 NES61 19.9S LM1496 .8S 
LM301 .34 LM340(see 7800) NE558 1.SO LM1489 .69 

CA 3039 1.29 CA 3083 REGULATORS 
CA 30 46 1.2S CA 3086LM307 .4S LM3SOK 4.9S NES64 2.9S LM1SS8H 3.10 	 .89 790ST
CA 30S9 2.90 CA 3089LM308 .69 LM3SOT 4.60 LMS6S .99 LM1800 2.37 	 .89 7908TCA 3060 2.90 CA 3096

LM308H 1.1S LM3S8 .69 LMS66 1.49 LM1812 8.2S 	 .89 7912TCA 306S 1.7S CA 3130 
LM309H 1.9S LM3S9 1.79 LMS67 .89 LM1830 3.SO 	 .89 791STCA 3080 1.10 CA 3140 

CA 3081 1.6S CA 3146LM309K 1.2S LM376 · 3.7S NES70 3.9S LM1871 S.49 .89 7924T 
LM310 1.7S LM377 1.9S NES71 2.9S LM1872 S.49 1.39 790SK
LM311 .64 LM378 2.SO NES92 2.7S LM1877 3.2S 1.39 7912K
LM311H .89 LM379 4.SO LM703 .89 LM1889 1.9S 

1.39 791SK
LM312H 1.7S LM380 .89 LM709 .S9 LM1896 1.7S 

1.39 7924K
LM317K 3.9S LM380N-8 1.10 LM710 .7S LM2877 2.0S Tl 
LM317T 1.19 LM381 1.60 LM711 .79 LM2878 2.2S TL494 4.20 7S36S .69 79L05 
LM318 1.49 LM382 1.60 LM723 .49 LM2900 .es TL496 1.6S 7S4SO .69 79L 12 
LM318H 1.S9 LM383 1.9S LM723H .SS LM2901 1.00 TL497 3.2S 7S4S1 .69 79L1S 
LM319H 1.2S LM384 1.9S LM733 .98 LM3900 .S9 7S107 1.49 7S4S2 

9.9S LM323K7S110 1.9S 7S4S3LM319 1.2S LM386 .89 LM741N-8 .3S LM390S 1.2S 9.9S UA78S407S1SO 1.9S 7S4S4 
7S1S4 1.9S 7S491

LM320(see 7900) LM387 1.40 LM741N-14 .3S LM3909 .98 
LM322 1.6S LM389 1.3S LM741H .40 LM3911 2.2S 

7S188 1.2S 7S492LM323K 4.9S LM390 1.9S LM747 .69 LM3914 3.9S 
7S189 1.2S 7S493

LM324 .S9 LM392 .69 LM748 .S9 LM391S 3.9S 7S494
LM329 .6S LM394H 4.60 LM1014 1.19 LM3916 3.9S 
LM331 3.9S LM399H S.00 LM1303 1.9S MC4024 3.9S 
LM334 1.19 NES31 2.9S LM1310 1.49 MC4044 4.SO 
LM33S 1.40 NES36 6.00 MC1330 1.69 RC4136 1.2S 
LM336 1.7S NESSS .34 MC1349 1.89 RC41S1 3.9S Bl FET 
LM337K 3.9S NESS6 .6S MC13SO 1.19 LM42SO 1.7S 	 TANDON 

TL071 .79 TL084 
LM337T 1.9S NESSB 1.SO MC13S8 1.69 LM4SOO 3.2S TL072 1.19 LF347 
LM338K 6.9S NESSS .34 LM1414 1.S9 LM13080 1.29 	 TM100-1 (FOR IBM) ' I I 

TL074 2.19 LF3S1 
LM339 .99 NESS6 .6S LM14S8 .S9 LM13600 1.49 TL081 .79 LF3S3 TM100-2 (FOR IBM) ' 11 

LM1488 .69 LM13700 1.49 	 TL082 1.19 LF3SS 
TL083 1.19 LF3S6 

LF3S7 SHUGART 
SA 400L (40 TRACK) 199.95 
SA 400 (35 TRACK) 189.95 


CABINET FOR 51/4" 

DISK DRIVE 


OSBORNE/MC GRAW-HILL 	 COLOR MATCHES APPLERETAIL STORE 
Apple II Users Guide . . .. . .. • .• 14.9S FITS SHUGART
CRT Controllers Handbook .. . . .. . 6.99 

68000 Assembly Language 


Programming . . . . . . . . . . . . . . 16.99 *NEW HOURS* SPECIAL - 529.95 

CBASIC User Guide . ....... . . . 1S.OO 


NOW OPENSYBEX 
Your Your First Computer . . . . . . . 8.9S MICROCOMPUTERThe CP/M Handbook ...... . .•• 14.9S 

The PASCAL Handbook . . .. . . . . 18.9S HARDWARE HANDBOOK 

Microprocessor Interfacing 

Techniques ... . ......•. . .. . 17.9S FROM ELCOMP - $14 .95 
Over 800 pages of manufacturers data 
sheets on most commonly used IC 's. 
Includes: 
* TTL - 74/74LS and 74F 
*CMOS"JDR SUPER SPECIALS" * Voltage Regulators
* Memory - RAM , ROM , EPROM 
* CPU 's - 6800, 6500, Z80, 8080, 

8085, 8086/8 
* MPU support & interface - 6800.RAM 6500, Z80, 8200, etc. 

HM6116-4 2KX8 CMOS 

TM M2016-200 2KX8 NMOS 200NS 

4164-200NS 

EPROM 	 CAPS 
450NS 	 .01 uf Disc 

450NS 	 .1 uf Disc 
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COOLING FAN s599s REDUCED 
16K RAM CARD* Easy Installation 

* No modification of Apple 
required.

* Color matches Apple . 

* Upgrade your 48K Apple II to full 64K of RAM. 
* Fully software and hardware compatible with the Apple 

language card and microsoft Z80 card. 

* Switch on front controls fan, 
computer and monitor. 

* Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 

* Allows you to run Apple Fortran or Pascal with . no 
difficulty.* Ultra-quiet, reliable fan. 

* Completely eliminates 
problems caused by 
overheating 

MONITORS 
BLACK & WHITE 

NEC JB1201M $169°0 

ZENITH ZUM-121 $119°0 

COLOR 

AMDEK COLOR I $335°0 

$329°0 

* Available as bare board, kit, or assembled and tested 
board. 

ASSEMBLED & TESTED $49.95 
KITBARE CARD $14.95 

MX-80 
MX-80FT 
MX-800 

CALL FOR PRICE 
WE HAVE APPLE AND TRS-80 

INTERFACE CARDS AND CABLES 

* Includes metal cabinet 
* Color matches Apple 
* 35 Tracks/single side 
* Includes cable 
* Use with Apple 11 

Controller 

*VERY LIMITED SUPPLY 51/4" DISKETTESSA400 35 TRACK * MODIFY FOR USE IN 
APPLE ATHANA SS so SOFT •• ••• 24.95DISK DRIVE * PRE-REVISION "L" MODEL MEMOREX SS SD SOFT • .• • 26.95 

* THEY WON'T LAST LONG VERBATIM SS SD SOFT • .• • 29.95.CLEARANCE s1999s 
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- - --- -

Ten boxes 122.75 One hundied boxes '21.50 

....... 

'l<ettes 

SW' DISKETTES 
WITH LIBRARY CASE$26.50 


Your Choice 

SCOTCH 


MEMOREX 

VERBATIM 


Single Side Double Density 


Soft Sector 10 Sector 16 Sector 


SCOTCH 7440-0 7440-10 7440-16 26.50 

MEMOREX 3481 3483 3485 26.50 

VERBATIM 525·01 525·10 NA 26.50 

MAXELL MD1 MH1-10 MH1·16 29.85 
DY SAN 104/10 107/10 NA 45.00 

Double Side Double Density 

SCOTCH 745-0 745-10 745-16 42.50 
VERBATIM 550-01 550-10 NA 42.50 
MAXELL MD2-D MH2-100 MH2·160 45.00 
OYSAN 104/20 107/20 NA 49.50 

OYSAN 96 204/20 NA NA 59.50 

EIGHT INCH DISKETTES 

Single S~e Sing~ Oensly Single Side Double Density 

740·0 

3740/1 
Thirty Two Sector 

740·32 
lttlOlltMClll-tlltt"• lf" 
l'lt ll1CUll l1'CU11$ Y, jt" 

t:Mluttfl(lhh Lllrlh~eUutr.· 
1111tcntfl0hh ••t•li'lt11n r 

AVERY 

LABEL 

$14~ 
Unll<"d 51_,u.. 
\'!ollb". ;..l/'<'·1011 b 
.\nd 

29.50 

29.50 

39.50 

SCOTCH 741-0 39.00 

MEMOREX 3090 35.00 

DY SAN 3740/0 57.50 
Double side Double Dens•y 

743·0 47.5029.50 SCOTCH 
'1US 39.50us 

l)<>•t Orhe1· .tpprovrd. ~?00 la~c:IJ p+·r bo,., 1. 'i" hy 
lb1. Al~oavnil:thlc:: U.rc·!".1tr•~~(A\'Y-lltlJ 

r~mov41i\t pliti!)'btork f,,l/\'-rn1l1 . 

FLIP & FILE

s1s.9s 


Plashc s1ora1?e flll: nllow• lmmL·dln1._. 
acccs!I to over 50 dl•kcttcs. 

·,·. 

32 EPROMlsA ~6 9i

SALE <Pi 5• 

DYNAMIC MEMORY 
1-31 32· 


4116-150ns16k 195 145 

4116-200nst6k 175 165 

4164-150ns64kJapanl281t11esh 89!1 825 

4164-ISOns 64k hlas Inst 2561thtsh 100 665 

4164·2'1X1n5SlkJapan128rtt1tsh 850 775 

412S6-2002S6Kdvnam1cmtm11rv calllOfOn<tng 


STATIC MEMORY 
21l02-200nslk 
21lOH50nslL 
2112·450ns 2~ 
214·:Dln54" 
211H50ns·lk 
4044-lSOns.lk 
.I044-45Dns4k 
5257-JOOns4k 
611&-PJ ISOns 16k 2~ pin 
611&-P.1200ns16k24Ptn 
616712167 lOOns 16k20ptn 

EPROMS 
1702·45011s2K 
2708·45011s8k 
271&-450nsl6k 
2716TMS·450ns \6k lr1-vollaQt 
2516-450ns 16~ 
27JM50ns16k 
2732-450nst6k 
~32-450nst6k 

149 
129 
J9S 

750 
100 
995 

J50 
450 
795 
695 
a50 
69!1 

1050 

l'/'J 
115 
J50 

725 
675 
950 

295 
4 15 
7 65 
595 
soo 
665 
99J 

'".. 
325 

690 
665 
sro 

275 
J7S 
725 
545 
100 
635 
950 

2764-450ns 6'k 
27128·450nsl2B 

1495 1375 1250 
cil11101011c1nq 

Output; +5v. 3A; +12v .9A; 

Suilable for Apple look·a·like. 


-12v .075A. 
ATC-1298 

ONE 

single '319 

425double 

single 395 

525double 

double 525 

230 voll ~Of-lz. fl' 

TWO 

309 

419 

385 

495 

495 

4~0 

375 

475 

475 
* The 8" Olivelti drives are aprox. 'Ii' wider than lhe Shu9arts. 

Five Inch Disk Drives 

OLIVEHI 501 I 400 single 199 185 175 

OLIVETII 502/451 jouble 235 225 215 

Upon request, all drives are supplied with power 
connectors and one manual per order. 

Two Olivelli 801 disk drives wtth power supply, 4" exhaust fan 
complele in dual enclosure with all necessary power cables. 
Oocumenlalion Included. 50 lbs. CAL ·2801 

Signalcable add '35.00 WCA -6500 

Same as above but with: 


Shugart 801R MS02801 '1195 Oivelli802 CAL2802 '1250 

Shugart851R MS02851 1450 Oume OT8 MSOBOT 1450 


Winchester 

Hard Disk Drive 


TANDON 
TM-603SE 
14 MegabyteCONNECTORS

iiA 

JO• 
.i.2 •. 10 

!..iO 
-1.uo 
·l . llO
i.·,o 

.,,. 
111:. 

SEAGATE 
ST-506 

6 Megabyte 

APPLE/IBM 

Winchester Subsystem 

$1895 
I ~1'1 II <'l:O•lt\'1('$ of Ol 11111 • .;.u •• -•• l;!t• 1•11' \'OU!' 
,\f'l1lc or IU.\1-.. rson.J <'Olhf>Ul~r 
S\•s\o:?I l111;h1tks l:.11tlon GO.I 1".r1I ilhok ·11'1Yc:. 
\\'\nc:ln:lll<.·r c.:~lrolkr .u1U hu.;1 11111·rl.1e•·· 
All r(•r t.oill\' su19;;_ (,\J•plct c \L-,\~n 
111.\IJ C1\l-·PCIO l:J lbs, 11._.,,,, ..._J,t.: i1vc 
n .. ·i.::1tw1c \\ lnc:hcslcr b.\ekup e11r1ndl!~ 
~·1:i3.01) ,.,L.lilic:w>:i.I WIJ:\-\\C:i 

,IS6"' Ccllli:rs ls1=i.11dar<O 
221·M l'i.1mb·clc1 2.:.0 2.1.; 
:J6n2 1111:1t •• 1 c..;,-Qlp st r ;.!J ... :.. :.o 
JG/7'2 lllJ.:1l;J Grtup \\/\\ 6.60 r..1·. 
-i:J/86 ~lo11>rol:1 68005/1' 6.60 li.I\ 
·U/86 ~lotr.. 6800 WI\\" ,_ .. 
!:;TEOIMILUC£RCUIT SOCi-,1:.l"S 

L ..w l'ro:ill: \\irc Ur1.p 
cad• !tU• ~-:ach 100,. 
S.10 	 1i.O~ ~.I& 

.10 ,0!1 .t<; 
.12 .11 ..~o 
.15 .I J .611 
.26 

.42 


I·<:.-.-....................1·I 

IGiAiJ 

l\'l•c .....;h 10·2-l 2;• 
IJl.111' 111.111 'lol.UIJ ~1 ..111 .,1.Jo 
111·:: 1S l\•lll~k· :! . 2:1 '.l.UO J .~u 

lhlln) i,·,u I. :f~, !.20 
IJ,\)'11• .1 :.h• :t.:li :!.l."1 2.!JO 
JJ1\!<,S rcn..,I<.: 
11,\110 .. u UI' 

l.:t"
1.i;o 

!.!O 
l ..t; 

2.!!0 
1. :10 

IJll:! :1 J• m;.ol<.· 2.10 
ll11:!:>!i i.,,1 .. :.!t.• t.:.n 

:t.:1·, 
·u:. 

Jill lmudU!• 1.1:. 1.1.-. 1.0~ 

IJCJ11'•1>.,ll.' 
111.:liS fc1,,:.1c 
llt:ho-..12/1' 

1.20 
...oo 
'!.r. 

.i.oo 

~-·--·2.00 

J.•o 
-..:;o 
l.J; 

uu.;op..,;,1. .....u $.10 1.i'i 
1111:.osh:1111lk ~1. IU 11.60 11.00 
IJ\1·10 huu+I ?fl''!.60 :!.IU 

Cl'.:':l ll~1;..,1c~ 
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10 Drives s225 e FREE 
PLASTIC LIBRARY CASE 

California Dig ii al has recenlly participated in the purchase of several thousand Siemens FOO 100·8 floppy disk 
drives. These units are eleclronically and physically similar to I hat of lheShugart B01R disk drive. Any apphcation We have purchased !he entire e•cess invenlory of 5'/~" Scotch brand diskettes form Oig,.al Equipment 
1na1 will accepl an 801A will work with the Siemens FOO 100-8 drive. Corporahon. The diskettes are all single sided double densi ly Available in soft. ten and sixteen sectors. Like all 
AIJ units are new and shipped in faclory sealed boxes. Because of the extremely low price we expect a quick sen diskenes purchased from California Digital. these are supplied in polypropylene library storage cases. 
oul Please reserve your urnls early SEA-F1008 17 lbs. Manual and conneclorssuppfiedfree upon request Also Take advantage of th is one lime offer and stock up tor the winier. PrimeScotch diskeUespriced below dealer cost 
avallable: Two dnve subsystem supplied in steel enclosure with power supply and Ian. S7SO 00 CAL-2Fl008 (Safi sector for Apple & IBM) MMM-507440 (1en sector) MMM-5074410 (sixteen) MMM-5074416 2 lbs. 

'· - . ' • 1·PRINTERS TERMINALS 
I ,S•IOO Ii 11 -~ ·1, 

•' . ' 
' 11· - =-:-=- •, BOARDS ...~ ·~1· :... . 

STATIC MEMORY BOARDS16 BIT MICROPROCESSORS 
MATRIX PRINTERS CAl·S64 Ca hlo rnra 01g1tal Slallt 64 8116 bl\G8T·B6a7 Godbo~l80Ml8087M1 ciop1ocessorboa rd 49500 

GBJ.86117 GodD11ul8Cli8ll!085dual8b1I 161G7f 
Oi.11:1a1a 8lA se11al t parallel 1S paper OK1·83A 6950D 
Okula1a 82A seoal t p.irallel 95 .. oaper OKl·B2A 4S900 

G8"·Rl6 Godbout Ram 16&11Cmemory8116b1I 
Okrda1aB4Apa1arre1only 15· pape1 OKl·BJAP 1.07900 

m1crop1ocessor 35900 
SEA-11111& SealUeComputrr l6botmrt101wo GB!·R17 Godboul Ram l7€i1Kmemory8brl 

Oku:l.:ila84Ase11alt parallel 15 - p.ipe1 OKl-BJAS t 21900 795.00 
boa1dse1 "900 ?~ b11 acid 

GB1·R20 Godbour Ril!ll 2D 32~ sta11c memo1y Jll,TEC-8086 TecmarCompu1e116b11 microprocessor 59500
EpsonMX80w1111qr,1ph1cs and11<1c1or teed EPS·MXBO 4l90D 7950D ooundL0M·S086 LomasOa1a Svs1ems L1qflhn gOne t~ l l 
Epson MX80FT w1lh1Jraph1cs l11c11on & 1racto1 leed 89500 GBl·R21 Godb11.1!Ram2112U8116bfls1JllC 

SINGLE BOARD COMPUTERSEPS·MX80FT 53900 89500 memory 
EpsonMXIODw1thgr.iptucs 15.. p.1pe1 EPS-MXIOD 69SOO WAV·8lll Wave1rale8u11e11 ...11th1ICJll9Y 256K CCS·21l6 Calllom1aComu1er211616M $laht..,,,.,1notS·lOOI 79500NEC 8023.A parallel 95 paper g1aph1cs NEC-8023A 489 OD 82500 

AMD·Z!IO AdYancrdM1ciO 01!J•1al !IOllPy 8 &ot llOOOAnadu 9SOOA h•gll speed aor maim p1mte r 15 59500 DYNAMIC MEMORY BOARDSTEL·F'OC1 Ttlelt~ FOCI 9rngleboa1d NfC165AOX·9SOOA 127900 59500 con!101te r CAL·D256 Cai1ror 111~0 ; g,1al2SliKdy11am1cmemo•v67500An.idel 9501; , 15 paper with g101µh1cs AOX-9501A 127900 79500 8bitTuaslns11umen1ss1oserca115-uppe1t lowe1case 8 BIT MICROPROCESSORS SOS·EX3 SOSystrn1Sf.pandoramlll25SldyflJrmc98'00
HX·81Bl 129900 CCS-2aiS ca11ro1n1aCompu1e1s(I06.~60Ceynam1cGBT-ZOO GodboutZ80lb11CPU2~tr11u1ended119500Oa1asou1n OS180h1gh speed 180 c11ar/sec 15.. os1.180 1.29500 MS"1·0MB.S.l Mea s.uiemenl Sysiems 0Mll6 l00 lAlp11aaddrt5S

76500 CCS-2810 Calotorn,aComputer Z·BO m1c1oprocessor moo M1t1CIP1owr11er 85IO pa rall el 9 5 PR0-8510P 49500 """' 
SOS-SRC200SDSysle1ns S8C·200HtJProw111e. 85!0 se11al 95' PR0·8510S 63900 49800 

n'lltlCp!OCtsSDr 27500 
PrinhomJ PJ00h1qhspeedpnnler J00hnes / m1r1 
Prow 11 tc1ll 15' pape1 PR0·2P 7500D INTERFACE BOARDS /,\SM.ZOO Me;1S1Semen1SvstemZ·807810 

mot1op1ocrssor ~2500 MOS-SW1 tlorrowOts1(1nsSw11Cftboa•d2seual/PTX-PJOO 4.50000 TAA·ZEIO Tarlll!llE!eclroMsZ-Mw11n1woAS2l? 4oarallel 

MONITORS 

ZemU1 l121 green phosphor 12" 40180 coltJmn switch ZTH-Z121 11500 
BMC 12A green phospho• IS Mhz compos11 video BMC ·l2A ss_oo 
BMC 12EN green ph>ipllor 20Mhz high 1esoru11on BMC-12EN 13900 
NEC J81201 gieen p11ospho1 18 M~l compos11 video NEC -J81201 16900 
f./EC J8!260 g1een Phosptio1 commemal grade CO'f\POS 1I NEC-1260 12900 
Mo10101.12J" open !·ame blk/whlle compos11 video MOT-BW2J 15900 
Mo1orola 1r open rrarne blk /wh1le re1111es horz sync & powMOT -OW12 6900 
Con1Jc 9· open tra1re 1eou11es hor1 sync & powei supply CON·BW9 590D 
ICDlD R\ 
NEC JC \201 comr1os1! COIOI NEC · JC12 01 32500 
NEC RGfl mon1101~EC.12020M 87500 
BMC 13 Compos11 Yi! leo BMC·1400Cl 2730D 
BMC 13 RGB color non1lo1 BMC -1401RGB 32900 
BMC mieilace card !Ot Apple II IOI above RGB BMC·81RGB 14900 
Comru/H11acr11 13 RGB hllJh res monitor COM-6600 5J9 00 
Comiex1H11ach1 lJ' Compos11 color mon11or COM·6500 395 00 
Amdek coloi •1 cornpos1t video AMO·lOO 34900 
Arndek colo1 112 high res RGB color momjor AM0·200 73900 
Amdek 01 •3 commemal q1ade color RGB AM0·300 475 00 

Direct Connect 

MODEMS 
Hayes M1cromodem 100 s . 100 mode111 HVS· lOD 319 00 
Hayes Sma11 Model RS232 HYS·232 22900 
Hayes M1c1omodem ~Apple d11ec1 connect HvS.MM2 2790D 
Hayes Ctuonograph lime & dale HYS·CHR232 19900 
Nova1rnnCa1 acous11c connec1 NOV·CAT 1~900 
Nov.ir1on OCal d1rec1 connect via handse! NOV-OCAT 169.00 
Nova11on 212 A~tocat 8ell 212A NOV-212 59500 
Nova11on Auto Ca! 103 NOY·AUTO 2190D 
Universal 103LP d11eu connec1 line poweiect UOS-I03LP 16900 
Umver~a• 10Jl.PJ durct connect auto answer UQS.lOOLPJ 211.100 
Umversal20Zduec1con11ect 1200 baud. hall duplo UOS·202LP 18900 
Universal 212lP duetl conr1ec1 1200 baud. IUll duptu UOS-212lP 450.00 

igna1man Mark 1 dllecl connecl wrlh te1min.il cable SGL·MK1 8900 

P11nhonuP50llh1g!1 speedprm1e1roDl1nes 1mm 
Pl x.11600 

10$ prism BOcolu•~n gra prncs tnon-colo11 IOS-PB(XI 
1QSp11~m 132COLORw1\h1J 1 aP~1cs 15 paper 

IOS·P132CG 
MannesmannT.i11y 1805 200 cps se11al MAN·t805 

WORD PROCESSING PRINTERS 
r1Ecmo 55 chal/uc H11mble seri.if only NEC-7710 
NEC77JOsame as above p.ira!lel only NEC-7730 
NECJ510se11al 15.NEC-3510 
01ablo620R10125cps sen.ii OBL-620 
01a blo6.:J>.l()cps m1arOBL·630 
Sm1lhC01onaTP·I daisy wheel parallel SCl;ITPIP 
Sm1lt1 CDtOnol TP-1 daisy wheel seual SCM-TP1S 
81ortie1 HAI I daisy wheel pr1n1er parallel BTH-HRtP 
81olher HR1 I se11al m1e1race 8TH.HR1S 
01ablo6JOOBL-6JO 
Sra1wr11er F10ser•al PRO ·f10S 
Statwllltl FIO Pa•allel PRO·f10F 

61500D 
11500D 

165000 
1 65000 

2 379 OD 
2.37900 
171500 
1.27000 
225000 

65900 
65900 
855 00 
89500 

209500 
1.41500 
I 47500 

APL··IBP 
APL·OSKI 

APL-OSK2 


XIN·GlO 

XTN·16K 


RAN·APll 

RAN·APL2 


ccs.1110 
CCS-7728 
CCS·7720 
CCS·711J 
CCS-7424 
CCS·74~0 

CCS·7811B 

MTN-CPS 
MTN·TCLK 
MTN·STLK 
MTN-ROMF 
MTN·ROMRTR 
MTN·ADOA 
MTN·BSR 

MS F·SFTCR O 
MSF·16KRAM 

VSA·A800 
VSA·VISBO 

MCl-CNTRL 

FON-SPRORY 

SVA-221 
SYA-222 
SVA·223 

39500 

FLOPPY DISK CONTROLLERS 
G8T·DS1<1 Godboul01skOnedoubledens1tyNEC-765 39500 
MOS·OJ2 MouowOes1gns01s~JOlkey llw11nCPM 35Q 00 
MOS ·OJ1 MonowOes1gns Oisldocko1 smgle 

llens11y 22500 
CCS·2~22 Cah!oma Compultr 2~22w11hCPM 33900 
TAR. DOC Tarb ell£1ec1 1o mcsdoubteoetisily 

conrrol!er ~1900 
TAR ·SOC larbellEtewcmcssmgledtns11y 

corrUt11" 27'00 

CPM OPERATING SYSTEM 
GBT·CPM22 GodbOtJ I CPM 22101 Dis ~ Ono a Iii ! 

operallon 16000 
GBl-Cl'M 01sk011eloruse860GodboulCl'M861or 

Wllh£088 26500 
GBl·CPM86 Godbou1CPl.1861o ropeii11onw1tll

8()&6board 26500 

HARO DISK CONTROLLER 
G6T-0Slt2 
GBT·OSK3 
MOS ·Wsmi 

WOl-1CXXl 

l.OS·PB100 
SDS.P\00 
SSM·PB1 

''"" 

Godbout01sk11na1dd1skcon11011tr &9500 
GodbOulDrtkm 11:uddrskclllllroHei 
Mo uowOes1gns Wonchtsltr tor 

Sugale506 49500 
Wes1ern0111u1w0--10001no1S·1001 4!1500 

EPROM BOARDS 
Ackerm1J101e1tatProme1as1tf 100 
SOSys11msProm-IOOp10111ammer 
SSM P1011 pr!jrammer up lo2716 
Orenal Rmarcfl32KEoromrud Ody 

board 

MDS·Mll1 t1orrowOes1gnsMult111oard Jseuau 
2pa•al1et 

GBl ·133A Godboulln1erlacerl2!>eroaloorls 
GB1·1SM Cod1Xlul1nltrlacerll lserr.il1Jp.i1dllel 
CBJ.135A Godbou1 ln1er!acrr111 w1111 ~setralpocls 
GB1·1l9A Godb1J11tlnte1lace1UI w11hasnralporl\ 
GB!.187A CodbOi!llnltrlaceilV J5tuall2P<trallel 
CCS·2110 Cal1lom1aComoultr .\pcnstr•~l1n1ei!~ce 
CCS·2720 Cal1lom1aCompultr 2st11.il 1 2par~llel 
CCS·2720 Cal1lorn1aComp111er J PCNIParallei 

SPECIAL FUNCTION BOARDS 
u~s...1100 OC 11.wesM1,1omodtmS·100FCC 

apprtwtd 
AOS-NIOO AckermanO,g11alNorumakt1wu11 

vc1lra• module 
OIC-CCICXI OTComo~rer croclo. c.11tndas Doa1d 
SCl/.\1100 Sc1onMoc1oangelo graplhCs 

mcooc~rome 
GBJ.SPCl Godboul S~ect1um 100co1Dr video board 
TEC-A0212 Tecmar A/O 12b•1 accur.1cy 16chlnnel 
GBT -SYSI GOOboutSyslem SUPPQll board 
G8T· 

SvSi1511 GodbD!.ll Sys1cmSuppo11 ... 11h 8Zl11 
9511 mamcnip 

MUL.1111 Mulhnsuient!ti boa1dw11111es1 probe 
MUl·iC810 tlulhnsOplo·lsola!a1 con11olS8ch.imels 
ADS·(GIOO Atkcrm;uiD1g11oil1Cb1gtorolor11JtLau1d 
J0T·W100 r10Ttthno!agyw•rt"'1.1pp111101ypr 

board 
AR1·WW100 Ar!cc Elte1•omcs W11e w1ap p10!0 board 
Af1T-GP100 A1teeEleclror11tsCene1alou1posrso1dr1 
CAUJ818 Cal1lom1a01g1!al1astolmothtrboard 

APPLE BRAND PRODUCTS 
ApplePlus 48K RAM 

Apple disk w11h conlroller card 

App le disk wllhoul conUoller card 


XITEN 
Xrlen lOMegabyteGa111umha1dd1sk 

16K RAM ca1d IC!! Apple II 


RANA SYSTEMS 
A.ppleadd onrhskd11vew11hcon110Ue1 
Apple acld on drrvew1lhoul con11011e1 

CALIFORNIA COMPUTER SYSTEMS 

U9SOO 
56000 
49SOD 

1.99500 
6'00 

525.00 
39500 

~synchronous Sena11n1eil.ice 12SOO 
Cen1ronics Pa1a11 ~11nterlace 9500 
~pple Paralle11nte!lace 9500 
"2K Rom1P1om Mod ule 11500 
Calendar/Clock Module 9SOO 
P1og1ammaDlehmei g;oo 
A11thme11cProcessor 101 Appt~ II plus 31900 

MOUNTAIN COMPUTERS, INC. 
J:PSMulhlunc11onCard 1690D 
Clock/Calendar 
SLTpertalkcrS0200 14900 
RomP!usw1lh Keyboardlllter 1690D 
Rom W111er w11hElllOmSOCkel 14500 
A·OtO·A Convener 269.00 
x.10con1101Card1or8SRsyslem 14900 

MICRO SOFT 
M1croso1IZ·BO CPU card 249.0D 

M1c1aso1116K RAM card 12SOD 


VISTA 
V1s1a8 con1rolle1ca1d 48900 

V1s1aVmon8) 28900 


M1cr0Sc1 disk d11ve con11o tter 8900 


FOURTH DIMENSION 
St per Or1ve-35track Apple add on 32900 

SORRENTO VALLEY ASSOC 
36000 
36000 
475.0D 

23'' 

APPLE 


MONrrOR 
$159 ~ 


http:GodbD!.ll
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JE600 
Hexadecimal 
Encoder Kit [-· ~' "" ' '"' \

!!!. ­

.IFULL II-BIT 
LATCHED OUTPUT 
19·KEY KEYBOARD 

The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer s y stem. The kit comes complete 
w ith on Indus tr ial grade keyboard s w itch assembly 
(62 -kevsl, IC's, sockets, connector , electronlc compo­
nents and a double-sided printed w iring board, The 
keyboard auembly requires +SV @I 150mA and - 12V 
@ 10 mA for operation. Features: 60 keys generate th e 
126 characters. upper an d low er case ASC 11 s et. Fully 
buffered, T w o user-define keys pro vi ded f o r custom 
applications . Caps lock f o r upper -case -onl y alpha charac ­
ters. Utllltes a 2376 {40-pln) encoder read -only m emory 
chip. Outpuu directly compatible w ith T T L / D T L or 
MOS logic array s. Easy Inte rf a c ing wit h a 16·pin dip or 
1B ·pin edge connector . Size : 3 :.S .. H x 14 ~"W x BW ' O 

JE610/DTE-AK ..\A~'::u~!~!lb6e~) ..• $124.95 

JE610 Kit l2 tae~~ele~~,c~'o~a~e~~~~·.. $ 79.95 
K62 62·Key Keyboard {Keyboard only) • . . $ 34.95 
DTE·AK lease only ­ 3V," H xll" WK81i'• " O)$ 49.95 

e JE212 · Negative 12VOC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT Kit / 

Provi des -l2VDC from Incoming SVDC . $9.95 

JE215 Adjustable Dual Power Supply 
General Desc r iption : The JE215 is a Dual Pow er 
Supply with independent adjustable positive and nega· 
tive output voltages:. A separate adjustment for each 
of the supplies provides the user unlimited app licat ions 
for IC current voltage requ irements. The suppl y can 
also be used as a general all·purp ose var iable pow er 

s u p pl y . FEA T U RES : 
• AdJu s table r egulated power supplies, 

pas. and neg. 1. 2VDC to 15VDC. 
• Power Outp u t {each supply) : 

5VOC@ 500mA. 10VOC@ 750mA. 
l2VDC@500mA, and 
15 VOC@ 175mA. 

• Two, 3·tc rmi na1 adj. IC regulat ors 
wi th t hermal ovarloa d p ro tec t ion. 

• Heat s in k regula tor coolin g 
• LEO "on" ind icator 
• Printed Boa rd Co nstruction 
• 12 0 VA C input 
• S ize: 3 .1/2"w x S·111 6 " L x 2"H 

JE215 Adj. Dual Power Supply Kit (auhown) .. S24.95 
{Picture not shown but slm ilar in cons1ruc1 ion to above) 
JE200 Reg. Power Supply Ki t ISVDC, lamp I . $14.95 
JE205 Adapter Brd. ho JE20 0) ±5,i9 & t12V . , $12.95 
JE210 Var. Pwr. Sply. Kit. 5·15VDC, to 1.5amp. $19.95 

~ HP-Display Sale-National 
5082 Serles - 0.43 Inch - 7·Segment 

Par1 
Color Description 

1-3 SALE 
Number Price PRICE 

5082·7650 HI Elf Red CA • LHO .99 41$2.49 
5082-7651 HI Elf Red CA • RHO .99 41$2.49 
508 2-7653 HI Elf Red CC · RHO .99 41$2 .49 
5082 -7656 HI Elf Red Overllow %1RHO .99 41$2.49 
5082-7660 Yellow CA • LHO .9 9 41$2.49 
5082-766 1 Yellow CA · RHO .99 41$2 .49 
5082-7663 Yellow CC · RHO .99 4 1$2.4 9 
5082-7670 Green CA · LHD .99 41$2 .49 
5082 -7671 Green CA · RHO .99 41$2.49 
5082·7673 Green CC • RHO .9 9 41$2.49 
5082-7676 Green Overrlow % 1RHO .99 41$2 .49 
5082·7750 Red CA· LHO .99 4/$2.49 
5082·7751 Red CA · RHO .99 41$2.49 
50 82-7756 Red Over!lOW%1AHO .99 41$2 .49 
5082-7760 Red CC - RHO .99 41$2. 49 

CA·Comm.Anode CC·Comm. Cathode LHD/RHD·leturlghl hand dee. 

WITH HEADPHONES 
For Joggers, Cyclists. 

Skaters & Sporla Events 

~;1!~~eR~~:nt~f h}~1 ~~~el i~~a~fe~~~e:ou~d.fl l~i9~1~ 
tional black soft car ry ing case & sho ulder strap. Belt 
cl ip (h ands free ). Ope rates o n 3 AA cell batteries (no t 
incl.). Compact s ize: 3'1." x 47/." x 1" . Wt. 6 o z . 

Model 2830 . . .......... $29.95 

POWER SUPPLY - 5VOC @ 7.5 AMP, 12VOC @ 1.5 AMP SWITCHING 
Input 115VAC, S0·60Ht @ 3ampl2JOVAC. 5DHz@ 1.6 amp. Fanvo11.1pow11supplyulect1wlt· 
ches ft151230VACI. Oulpul: 5VOC # 7.6amp, lZVOC @ 1.6amp. 811. bll1.pow. cor11. 11 •J. ' 'W1 

13Y•D1 3¥• 'ff. WI. &lbl. 
Part No . PS94VO . . ........ $49.95 each 

POWER PAC - Huvy Du ty Mulll ·Voluge Power Su pply ­ 5VOC. 12VOC. 24VOC 
Ou lpul: +5VOC @JOA. +12\IOC@ 2A.. 12voc@ 4A & +24VOC@ JA. lnpul: 115VAC, 7A. 

~~~~1~: ~r~~;t .~zV1 . 5~~!~~~ :, 1 o~!~~~·cr'~~~~ . !~~~~~~ 1 ~1~~~~.1.3:.~~· M•~' ·:.~uvon . 
Part No. 285-016 . .. . • • • • . • • • • • . . • . • .. • . • • . ••. .$89.95 each 

Sorensen's open construction (SOC) power supplies are series· 
regulated solld·state systems, designed to provide reg. DC 
voltages at 6 levels (2·28 vlrange). These units are open.framed 
on sturdy black anodized aluminum for excellent moun ting. 
FEATURES: 115J208123DVAC lnpul@ 50·63Hz. Low ll lpple: 1.SmVrm1. 5mV p.p ma11mum. Ad· 
Jus lable cu1renlllmlt. Voltage1djuslmentcon11ol. Al11cllem1Ucs andspeclllnllons supplied wllhunH. 
Se1 in A.8,C.E ha ve lhru mo11n11n111urll:cn (Suln F. bo\lom mounllng only). 

... 

1.!'.:.1 ~ T,..:-i 
: ::::::~ ~;::~ . ~ : cc1: i !.!: :~ ~ :1~a .!:; ­ 1::~~ 
11&-1'°'!'.AC 211Vi«:7 SAw(CT [ 2.15 • 5lli" I ll l lru r 11.HI 
lll'i r 12'D!IA.(; lllV..CIA ....C1 2IO • l!i0 • I 11 l.l)t :14,,,, 

2.SA ll!i • l :nJVl<C ll. 8~AC]A. .... C'T iiao . 1 ~ . I 18 · ao.r :.i I S 

Il ll - l :i'OVAC _... :'RVoliC 10A .. c T i Joo . 100 . JJ0- ~ 1 "" 1 1.11H I 
115-12(WAC IG\IA C 1•A Wl'ICI L_l .90 • l.OO o l.30 ~ lbll 2:9,llS 

• \l'lll tig• A.qdl•.a:t R.ll nQ• - t.11111111 ra1lnQ1 •Hlr aw lnlit• l'tlb;• 11-or ,

* SHIPMENT IN 24 HOURS * 
~~l- 7:00AM to 5:00PM (Psn ~ 
~ Call: (415) 592·8097 ~ 

Cuslom JUMPER AND CABLE ASSEMBLIES custom 

P • ~1lo•rrnu1rdd1SConn<tct 1f1pl i c 3llon 1 
..._...,p. --. -­ -;;;;-­

¥.,;!'!,...,.., -1..;;~;.;;;, ;,?.';~..! ~;· -:;;;~,F 
l)JH1 92'10<1H \.\ '1ftl!iUftd , ,.. 

tl H' I 1 97&10?.36 " o· nt'H nd JG" 
OJl4 t 1• f'2 •lOllU µ '""" "'"" d 1r 
Q.11•1 1• 92• U:l624 IJ cro,.!>lhN.I 1'4" 
ClfHJ I• 924!06.U ,._ _.. K 

~:~ :; I ~:::~ ~ :: ""tl• •nd 2• "' 
Cll1l l . J, 11:1 » 16 "ftgJ , ... .i 36" 
Clflll l lJ ) J , l •Ci 11 16 ti~~ . ..~ 11· 
lln...~ 11 'IH1 •1' 1' • 16 dowb"'' "'I 2~" 

~~~:~ Ill I: ;:: ~s1~ ~ ;~
OJ24 2 91• 121 14 '4 
OD 4 ) 9N 12 J JG 24 .. ,,.,. .,,., JG.. 
OJ1• 12• 92411612 24 -b1..n11 17 
OJu.2.2• 92•1267~ H -e " "' 
0 J24 3 21 91~128 J& J4 d<>uttio ,,.,1 J G" 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 6 V2 % Sales Tax 

~:~~1~A-:S:.d?c:°tfo~ti~y5Ja~~~";,~r:,~ce 

2·0 B25S 1B.9Sn. 

Spec Sheets - 30t each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject t o Change 

Jameco· ~ 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
10/82 PHONE ORDERS WELCOME - (415) 592-8097 

EXP"M!l '<OUR TRS-80 

••Modal 1 = 
Model 3 ~ 
Color = 

to 16K, 32K. or 48K 
From 4K to 16K Requir es (11 Ona Kit 
From 4K to 48K Requires (3} Three Klls 
From 4K to 16K Requires (1) One Kit 

"Modt l 1 equipped wnl1 E1:pans!on Bo.id up to 48KTWO Kits R1qul11d 
- On 1KltRaqulredlor11ch 16K otE1p1n1ltn -

TRS-80 16K Conversion Kit 

TRS-80 Color 32K Conversion Kit 
Kit comes complete with 8 ea. 4164 · 2 (200ns). 64K Oyn . RAMs 
& conversion d ocumentation. Conve rl s TR S·80 color computers 
with E-Revlslon Boards lr om 16K to 32K 

TRS -64K2 1200"1 . • • . . • • • . • .. • .. . . . $69.95 

Computer Keyboard Enclosure 
"OiE"Bl1nkOesk·T~Enc1Dsu1 u 

uede~1gne !S forusy moddicd· 
110n.H1gh sl1englhepo...ymok1e!S 

~-.,\ sJ~ r:,s~~~brt:"1RI=/ 
_," compo11en1~ccess lop/t!Olt ~'lfb. .080" 

'' Q co~:~~o~111i:s1 a:r~e~~h~1~~~n :1~1 
~ \: ve111e111op & t!01tom P30eh; ror D)OllnQ f"I~ 

\ OTE·20 Panel wldl h20­ ...... $39.95 

D
Pee Wee Boxer Fan 

• 36ctm free ai r delivery 
• 3.125 " SQ. x 1.665" depth 
• 10 yrs. con t. d u ty al 20 •c 
• 115V 50i60Hz 
• For Apple users 

PWS2107Uf~:,~8rU:edl . $ 7.95 ea. 
PWS2107F N•"' . . $12.95 ea. 

Muffin® Fan 
• 105cfm free a ir d e livery· 
• 4 .68" SQ. x 1. 50" dep th . 
• 10 yrs. cont. dut y at 2o· c 
• Impedance protec1ed. 

a mb ients ta 70 ·c 
• 115V 50/60Hz 14W Wt. 17 oz. 

MU2A1·U ~':,~ ~:e , • ' . . $ 7.95 ea . 
MU2A1·N New . . .... $12.95 ea. 

JOYSTICKS 

JS·lSOK ISOK Linear 
Taper Pots .. 

SS .25 

.S4 .95 

S4.75 
JVC ·40 40K (2) Video Con ­

troller m Case . . .... S4 .95 

UV-EPROM Eraser 

·.' 
i 1 Chip - 37 Minutes I 

Erases 2708, 2716, 2732, 2764, 2516. 2532, 2564 . Erases up 10 8 chips 
wllhin 51 mlnulas (1 chip in 37 minulas). Maintains co nslanl u posure 
distance ol one Inch . Special conductive loam liner e llminal es static 
bulld·up. Bulll·in safely lock lo pra venl UV e.posure. Compact - only 
9.00.. i; 3.70.. i; 2.60... Complele with holdi"g tray for 8 chips . 

UVS-11EL Replacement Bulb .. . 516.95 

DE·4 UV·EPROM Eraser . . . 
579.95 

Wall Transformers 
AC and DC Types 

AC250(Plclured) 
Pan No. 
AC 250 (allove)
AC 500 
AC\000 
AC1700 
AC9004 
oc 800 
OC6912 
OV5490 
OC900 
0Ct200 

117Vl60Ht 
117V/60Hz 
117V/60Ht 
117V/60Ht
117Vf60Hl 
120Vl60Ht 
120V/60Ht 
117V/60H2 
120V/60Ht 
120V/60Ht 

Oulp1.1t Prl c11 
11VAC<l!~mA P B5i 
12VAC SOOmA .. $4.95 
' ll!VA. C ' •mp U '.15 
9VAC 1.7amp . • .. , , SJ.95 

:~x~;i6!\mp . · · :~:i~: ~~ 
i!JJl ,1iVD C lOOrd, Q .IS 
i~YOC V15mA rJ-411 • r J#llJ5 
1 VDC 1C!OmA DU 
U:VOC aoQ.n" P J u•HUI 

(i1\MOTOROL.A AM/FM Stereo 
Q Push Button Car Radio 

klcludes bezel lrim & eve1ything pictu-ed. Two ea. 4 • 8 speakers & gr llle 
(1 V1 .. deep). AU cables & leads for hook·up. Incl. all lnslroclion Manuals 
loreasy lnslallallon. Cul.out dim.: 7'W i; P t. "H • 6 \lz "L 

Model 5VW3901 .. . ..... $49.95 

Jumpers! 

STANDARD Of' JUMPERS 
AUJum~.su~ lo ... 111nll t1d1pol"'J'"''lh hU vV tl"IV 

$1 ?'i 

ao• 
1.35 
3 20 

l I t 
, , . 
J JI. 

Jl9 
J ... 
09 
!> J ~ 

Cables! ..... 
·~ ,D.MOI 

- .L~~= .: ...;---r.;:r;::­...""' I" .......",,.. 
 ·1 ...'1 ' U~ 7• ·10 ""G'Uft~ 14" '7!1 
p,w.p. ~ " l •l\)W 40 M +l • e~ •I lli" 169 
tl i4D-l40 M~ ~ l ~~ 11 •U .~,.~ ~• "nd li" 1U. % 
Cl.Ml.oil) 0 ~'1J5 11 •U '"""~ ~"" I 24" 11 B!1 
CIUOJ -11!1 u~· ,..· 40 <ltlU bl~Mn Ja" lln 

STANDARD DB25 SERIES CABLES 
Now vov .:~" urde1 0925 P O• S c:onnecrnr~ wtlh lht 
coblr n«D• MV lo Ii i Yo111 ~h11Lit3 1iou . Ct>ooic from 
011• n~n<l ., d 1111 ublr in 4.lo• Lkngt/11. Call today. 

STANOA RO CABLES 

Pan No. Ca1>teL1n91h 

OB2SP.4 S 9.9&n . 
08255 4 4fttt I OB75S 10.9S ea. 
082SP·4·P .l l toe l 20B2SP 16.95u. 
DB2SP.4.S .:te.o1 \.OB2SP/ I DB2SS 17,9Se•. 

"­

518 BYTE October 1982 Circle 211 on Inquiry card. 
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C.OSP1ecisionTimer 
5topwatchChlp.XTL 
J'/10igi1AJOtLCOOrin) 
IC,Clrcui!Board, Display . 
J'/1 OlgllA/O( LE001ive) •• 

-~ 
14.9S 
19.95 
. 9.9S 
34.95 

.. , 11 .9S 

0 •Nu111b11alf'ln1oluchl.C. *f~1/ua1/onWJ MICROPROCESSOR COMPONENTS!or111ySoclr.81 pu~hut Klis 

Pu!NO. "Pln1Prc1 PtrlNO. ··p1n1Prlc• STATIC RAMS PllU DYNAMIC RAMS ~!!!!..!!!. ··~ 
~ ""!'.!!!! ....SN7472NSN7400N 19 ~~ 704S1PI1101 " 256'1 (650ns) 1.49 ,..llOJ 11 10201 (JOOns) .SN7401N " 19 SN747JN ·"35 SN741S7N 59 7045EVJK11· 

SN7402N " 25 
2101 " 25£u( t4SOnsJ8101 2.49 

4027 " 4096ll t2S0nst ::.: 249SN7474N .35 SN74160N " 69 2102 " 1024~1 1350ns) . .89 7106CPL 
SN740JN " 25 4116N·2 " 16.J841111SOnsl ::·2 :1 8- 8/18.81!121l02 " !024•1 t4SOntllP 1495N747SN 45 SN74161N .69 7106 EVIKll" 
S!l7404N " .25 

" 41t6N ·3 " 16,J84llf200nsj .... 1 .8111- 8114 .81!12111 " 2S614 (450ns)8111 2.95SN7476N .JS Sll74162N " 7107CPL 
SN7"DSN " 25 

4116N·4 " 16 38h1 rson~ .... 1 .41-8110.882112 " 256i4 f450ns)MOS . 2.95SN7479N " 4.95 SN74163N " .69 41&4N·2 " 6S536il 2001\ .. 8.81!1 - 8 188.88 7107EVIKil" •D JC,CitCllllSoatd,Olsplay 29.95 " 2114 " 102414SN7480N 69 MM5261 11 102h.1 300ns) ....... .48- 8/1 .88
SN74164N " ...SN7406N " 7116CPL 40 JV:O!'~!MOLCOOis.HLO.. 16.9S2114l " 102414 1:~g~~I LP•. :: ::: ::~:::: MM5262 22SN7482N " " 119SN7407N SN7H6SN " 69 7117CPL 4tl 3'h0igltMOlEOOis HLO 1S.9S 
SN74D8N " " 25 

2114-2 11 ~02414 1200ns) R.48 - 11118.8!1" " MMS270 !g:::: m~::1 MK4o96:~~- ~~~.~~,,Slf748JN 59 SN74166N " 89 2114l-2 '02414 t200ns)l P . R.18 - &118.15 72011U5 LowBalleryVolllnd1ca1or 2.2S 
2141 ·3 " 4096•1 C150ns) J .95 MM5280 22 " .,,.,1 l"'"'l"" ··········· J.9sSN7485N 59 SN74167N " 2.79SN7409~1 " 25 720SIPG 24 CM05LEDS1opwa1ch!Timer . 12.9S" M!.15290·2 " 16.Ja411 1sons .... R. Rl!l - 8 /18.81!12147 " c09611 49SSN7486N " .JS SN74170N " 1.29S~l7410N " 25 ~llo•I 7205EV/K!I' 24 SIGpwalchChip,XTL !4.95 

SNH11N " 25 
MM52911-J2148 " 102414 Ons) .8.95SN7489N " " 2.25 .UM5190·-4 " \~:~::=: ~gg~~! ::::~::: :::~~:::.. " SN7012N 4,95 7206CJPE 16 ToneGen11alor 49S 

Stil.t12N " .JS 
TMS4044 " •09611 (450ns) 3-9S .l.IM5n!l·l " " 8192x1 (200nsJ .............. 1.69
SN7490N J9 SN7417JN 69 7206CEV/Klt" 16 ToneGentiatorChip.XTL 7.9STMS4045 " 1024k4 (4SOnSj . J95 

SN7491N " .S9 SN74174N " .69SN74tJN " 1207AIPO 11 OsciUa101Conlroller S.9S 
SN741<tN " 49 

5101 22 i56a4 !4SOnsJCM05 495 PROMS 
SN7492N " J9 MMS2S1 11 4096•1 •95SN74175N .69 7207AEV/Klt" 11 Freq.CounterChip,XTL 7.9S 

SN7416N " 25 SN149JN " J9 
145188 " J2J:8 PROMO .C.(6330·1) .... 1.48"" HM6116·4 24 204818 l2i)g~!!t~~5 - 7.85SN74176N " .69 74S287 16 256•4 PROMT .S. (6J01·11 . 1 .H 72081PI 28 5fvenOetadeCounter 1S.9S 

SN7417N " .2S SN1494N " HM6116LP·4 " 20•8d 1200ns)l P CMOS 8.85 74S288 16 3218 - . 1 .81!1SN75171N " 72091PA 8 ClockGeMralor J .9S7489 " 1614 t50ns1J101 2.25 74S387 " 2S614 ~:g~ 61 lMJJ:~J ... 1 .81!1

" SN7495N " ".. SN14179N " " 1-49"Sli7420N " 72151PG 24 4 Fune:. Cl.IOS51cpwa1ct1CKT 1J.9S74C920 22 25614 (2SOnsJCM05{65SIJ . J9S 745471 20 25618 PROMT $ . (6309·11 .. 11.81!1
SN7421N JS SNH96N " 49 SNH180N 721SEVll<H' 24 4 Func. Stopw•lchChip, XTL 14.9S 
SN74221l " 4S " 74C921 " 25614 1250ns)CM05 . J95 745472 20 51218 PROMT S 11 . . 4 .811" 

SN7497N " 21S SN7418 1N 1.95 7216A1JI 28 80l11UUnlv. Count11C A 29.95 
SN742JN " .59 s1m10011 .. 1'9 

.." " 74C929 • 102411 12sons1CM0516S011 J9S 14547J 20 Sl2J8 PROMO C. .. 4 .811 
74C9JO " 102411 !250nslCM05i6518) J.95 745474 512d PROt.IT.S. 4 .11!1..SN7082N .89 7216C1JI 28 80l11r1FrnCoun1erC.A.. . 24.9S 

SN742SN " .29 SN74104N 89 745189 " 1614 {3Sns)9J4DS . 19S 74547S " 51218 PROMO .C . 4.H 721601PI 28 80igilFreq. Coun1eiC.C. 19.95SN74184N 19S " 745200 " 256i\ (8011S)93410 • J.9S 74508 102418 PROt.IT .S . 8.HSN7410SN " .89 72171JI 28 40igillEOUp/OownCoun1erC A 1095SN7426N " SN7418SN " 1.95 74S206 " 25611 (60ns)93411 .•• .J9S 745570 " Sl2t4 PROMO.C (6305) 1:.81!1 " 7217AIPI 28 4Di1jilLEOUpl0ownCoun1erC C . 14.9S 
SN1428N " •9 
SN7427N " 2S " SN74107N " 29 SN74190N " 745289 " 1h4 . 22S 74SH\ " 51214 PROMT.S . (6306) ...... 1:.811

SN74109N " .39 72241PL 40 LC04'/i01gilUpCounlerORI 1095SN74191N " ..." 82510 " 102411 ~~~~ 5'.g' (9J~ isi J .95 745572 " 102414 PROMO .C (6352) . .. 4 .81!1 
8252S 16 1614 (SOns)OC(745289) 2.25 7226AIJL 40 BOl1111Unt1. Coun1er . 2995 

SN74J2N "SN74J0fl " 2S SN74116N .." 1.49 SN14192N " ... 74557J " 102414 PROMT5 . (82S137J ...4 .81!1 
5N74121N J9 8252J " J2d PROMO .C. 127518) .... I .Ill 7226AEV1Kil ' 40 SfunctionCounterChlp, XTL . 149S 

Stl74J7N " " 2S 
SNHl93N " ... EPRDMS 8251\S !112d 8 .H 72401JE 16 CM0581nProg. Tinm/Coun1er 49S 

SN74J8N " 29,. 
SN74122N " SS SN74194N " 1702A 2S6:r.tl llus) 4.9S 825123 " " 3ldl ~=~~~Im~:~' :_·· l: .H 72421JA 8 CM0501Yi:le·b1-256RCT1mer 2.2S 

2708·S " 1024d /5SOnS)5M00246 R.85 
5N7412Jll " SN7419SN " " .." 2708 102418 (4~SJ 3.9S 825126 " 25614 PROMO .C.(27S201 .... 3.81!1 72SOIJE Hi CM05BCOP1og. nmer/Counler 600 

TM52Sl6 " 2G4h! 11SOns12116 . 8 .8!1 
SN74J9N " SN1412SN '5 SN74196N " .89"" " 825129 " 25614 PROMT.5.(2752~ ....3 .H

5N74126N " 4S 72601JE 16 CM058COP1011. TlmerlCounler . S.2SSN7440N " 19 SN74197N " .89 825130 " S12x4 PROMO .C. (27512 ..... l!l.15..TM52SJ2 8 .85SN74132N " 7S5SIPA 8 CM05S5STlmor.. l.4S 
SN7442N 
5N7441N " 89 82S18S " 204814 PROMT.5 . (l8P2 81) .. 8 .11!1SN74198N .." 1.19 TM52S64 ~~~: 1:~~:1 NMC~5~~ . 14.81!1 OM875180N .. 1024d PROMO .C. (825180) ....9 .H 7S561PO 14 CM05SS6 Tlmer 2.20SN14136N "14 " SN74!99N 1.19.." .." TM52716 2~818 t4SOns)J'l'Ol!igf 7.9S OM875181N " 1024d PROMT 5. (825181) .. . 8 .81!1 76118CPA B CM050pAmpComparator . SMV 2.2S" 5N74141N5N7443N 99 SN74221N " 119 2716 " 2o.t!x8 t450ns) 5.85" " " OM87S184N " 2048•4 76128CPA 8 CMOSOpAmpfll.Cmvr !it.lljll 2,9SSN7444N .99 SN74142M " 2.95 2732 " ...... t450nsl 8 .85SN74251N .79.. " " OM87518SN " 2048l4 ~:g~~t mi!~:~: :::: :::~ 8 CM050ua10pAmpComp. .SMV 3.9527580 1C2h8 t450ns)s111g1e +:"sv 2.9S5N7445N 69 5N7414JN 2.95 SN74276N 20 " 1.95" OM875190N 24 204814 PROMO .C. (825190).. 18.81!1 l<I M.\I S.JSMM2764 " 8192l:8 1450n1J 18.8 5 "5N74144N 2.95.. SN74279N .79 OM875191N 204818 PROMT.5 . (82519 1).. 18 .89.." ~ ~ g~ 61~a0/o~mfm~~lnip . . \OMV 7.50i:g::~~ " ..." 5N74145N 59 SN7428JN " 1.49 14 CM050uad0PAmpComp . 10MV 7.50MICROPROCESSOR CH IPS" ROM'S 

Z80!780C) 40 5 .855N74411N " SN74147N " " 149 SN742114N " 29S 295251312140) " CNr.iicltrGtner•loriuoperC•se) . .99Scro r33'1)NI ~ "'"\!, ,.280A (780·1) 40 8 .85 1e4 ~C:~:'~':i~ 39S 
SN7451N " 19 
5N74SON 19 5N74148N " 119 2513130211 Cllar•c11rGtnt1•tor!La¥11t1CJstl . . .9.95au MJtlSBCIH-4 ~! ·0,. 1SN7428SN " 2-95" " 16 MonoMlh1cLo0aulhm1cAmp 19.9S 

CDP1802 9.9S 
Z80B " Cf\I &.l lOSSO!H 6MllO 1.t955N74150N 1.19.. SN74J65N .SS NMDS READ ONLY ME MORIES SOpplTIS.ncl-GAPYOllAel.Oiode - 2.SOSN745JN " 19 SN741S1N 59 ~11f~~ :.: 1lhi•7"5<:U5Jtlltl'J!•fl'.NMSN74J66N " .SS 2650 00 MPU l.t.95 8 VoURlfllnd11:•tor ..... 2.9S " ""5N7'S4N " SM1Wj1tt 5N74J67N '""" J0M2901AOC 40 CPU-H111S\1tt !ClW'I Terrw. G1 l 1995 24 Vol!Rellln dlcat or 2.95" M{v.!A P~ ll :;=:; ~~~~l>all411l~r.u;an ll.IOSN74S9A " .2S 5N7415JN " .59 " 5N74J68N " ·" MC56Xl2 00 MPU w/C!oc~ (6!.il( ~\111 5 mem I 995.SS '""" 74C221 1.95DATA ACQUISITI ON1N5BOJ5N·6 " MPU-hit!6MHtl S955N7460N " 19 SN74154N 12S 5N74J9!!N " " 149 " 74C240 20 1.9S 

MC.lO<JP _495
IKSIOJl}P"6 " CP\J·Sg1enci8·0llll28.DIS.AJITI] 6.9S DC10 Mo:stlS.: DC/DC ~Ifft . -+SY la- ·9\' .2.$155N7470li " 29 SN74!5SN ".. .Sr< 5N74J93tl " 1.49 " 74C04 14 .29 74C244 20 1.9S4 

.. " " 
1.tHSaG-IDH· 6 " CP!Jt256by'!"RAM) 14 .9S 

l.H>9(!11)!;' " CPU !64DJ'laRAMI 19.95 " MCUOIL1 :: ~~l~i;cc!:.°;"'~=LCN 2.49 74C107 ... 74CJ7J 20 2.49 
111Sff1J..'1 " CP\Jw/SasicM!crolnterpniir .• 24.9S 

74C08 14 .JS7'LSOO 2S 74l5192 .79 74CJ74 20 2.49MC1~LI II 8·bltl>IAConw-1911Dll.COfJDILChll . 2.9:!.i 74C10 14 .JS 74C151 16 2.4974LSOT 2S 74LS193 .79 ,.,.," " ... FIOt-ICN 1' UrtMrulil.c:'llwi,.W2.S'K 74C14 14 .S9 74C901 J9 
14L50J " 2S 

" 74Cl54 J.49" CPU S.9S74LS02 " 25 4 2 55 74l5194 .69 ...Fl21• 1CJ 24 TQUthTOntlcrwB.ilMIFlllu 19'·." 95 74C20 14 .JS 74C157 2.2S 74C903 " 3974L593 .SS " 74L5195 " .69 MICROPROCESSOR MANUALS ,1,Fm-•CJ 24 Ta-uchTOMHlohB.mdf1ller 19 .~ 74C30 14 35 74Cl60 16 1.1 9 74C906 39 " 74LS95 79 "74L504 7•LS197 .79 M·Z80 Us!tManuat 7.50" " " 74C32 14 .39 74C161 1.19 74C911 26 a9S " 74LSIJ6 8974LSOS 29 HLS221 .89 M·COP1802 UierManual .no" " " " =~H =~~~~~~lwrc. .. "' 1.30 74Cl62 1.19 74C912 26 89S74C42 16 1.J974LS107 39 "74l508 .29 74l5240 20 1.09 M·26SO Us11Manual S.00" " 74C91S 1. 19" LMlJU .. : .. uo 74C48 '18 l.9S 74Cl6J 1.19 " 74LS109 39 74L5241 20 1.0974LS09 29 "" LfJ.!16.'f I ' . t . JO 74C\64 1.49 74C917 8.9S74C7J 14 .79,.,., "6800 / 6800 SUPPORT DEVICES "74LS112 .39 741..5242 1091USIO " " 74C74 14 .69 74C173 79 74C922 11 4.49

" MC6800 4.9S " "74LS11J J974l511 .JS 74LS243 1.09 " " 74Cl74 1.1914C8S 16 1.95 74C923 20 4.9SMC6802CP " MP\Jw1thciOck.iiioRAM . 79S "74l5114 39 74L5244 20 1.0974LS12 .35 ~! llO l~J\AI H .Pr~~1~1c•1 ,, ~*" .. ""'" " 74C92S S.9S74C86 14 .39 74Cl7S 1.19MC6810API 12h8StalicRAM J .9S "74t51J " J9 74LS122 74L5245 20 1.49 " 0.000!« 16 I ~1 DIAC.,.,.,,., 10.75 Lio I 1 '5 74CB9 16 S.9S 74C192 1.4 9 74C926 S.9S

" MC6821 " P11:phmllnttr . A~11MC6820J 4.95 "74L5\23 "74LS14 74LS247 1.09 " .. " " 74C90 14 119 74C19J 16 1.69 80C9S .39MC6828 ,.,. Pr1ou1ytnwricitContfll!lu . . 15.95 " "7U512S74L515 JS 74LS248 1.09 = !~ :.=~~~::.,:: :; ~fi~M.:.f.- . :~" .." " 74CISS 1.3974C93 14 1.19 80C97 .39 " MC6830L8 102hH1tROM tMCMAJ0-1) . 109S74LS126 4974L520 " .29 74L5249 1.09 
74LS21 " 29 

" " (t,l,C1000 l4 ~O 05%1 13" "MC6850 "synchronous Comm Adapter 4.9S.. "74LS132 S9 74lS251 .S9" OACl-11)8 lG IO•tifll>JAConw .M 02C!,._I 7 9!:i NES71N 16 2.95" LH0002CN10 S.95 

" MC6860 0·600bpsDJ1111a1MOOEM 9.95 
MC68S2 5yr.cllronous5erlal Oa1aAOzpter . 5.75..74L5133 .S9 74l5253 " .S974LS22 " 29 " ,. I ...GAC1020 11 IQ.lbll DtAConm1t LM703CN • 1.19.. LM10CLH 3.9S 

" MC68 62 24CObpsModulator . . 12 .95 
74l5136 39 

74l527 29 
74l5257 5974LS26 " l>ACHl22 16 IQ•tMIDff,Convene Llri s.rn" " LM709N .49LM340T-5 .79..74l51J8 74LS258 S9 LM11CLH J.9S " " llAC1212 11 IH1llDfAConvtr111 Lin. .... us" LM 34CIT-12 .79 LM 71DN " .69 

74L5!51 .S9 
MC6880A " Oua<lh!a!ebus11ans.IMC8T28l 2.2S74LS!39 " .5974L528 .. JS 74L5260 .S9 

74lSJO .29 
LH00700H 4.95" . ..19 

LMJ4CT-15 .79 LM711N " .7974L5266 14 .69 ~~\~~~ 3A i: ~~\'.:J ~~~~~~~6oii .: ::. ' .:us" Tl071CP .49" 8080/8080A SUPPORT DEVICES74l51SJ S974LSJ2 " JS 74LS273 20 1.49 LM341P-S 7S LM72JN " SStl(S!il)!Dj J.9S TL072CP .S9

" 74l5154 997-tLSJJ .SS .." " 
" 

74LS279 •9" SPECIAL FUNCTION LMJOP·l2 .7 S LM733N " 1.00.. "'DP8212 " 8·billnputl0ulput 2.25 TL074CN 14 1.4974L5155 697-tLS37 JS 74l528l 69 " 2.49 LM341P-15 .7S LM7J9N " 19SDP8214 P11isitylnterruptCont101 J .9S.. TL081CP 8 .S974LS156 6974LSJ8 JS 74LS290 14 .89 " " 8~~~~~ : ==~~W:!tt!JI 1.9S" DFIH1Ti' " B:i-0t!IC10111&:1•0tt,. 2.2S LMJ42P-S .69 LM741CN " .JSTL OB2CP B .S974l540 .. 74LS1S7 69 74LS293 79 INSl771N-l 40 F-JowrOisll.~rollet 16.95 •" " tiPPJn \I Qllil•~~/lltl!lr 2.2S LMJ42P·12 .69 MC17415CG 2.9S74l5158 S9mS42 " 55 ML5298 16 89 Tl084CN 14 .S9IN52651N 28 CcwMl!JnleaooClf~ ...."" DP8226 " EkriDrh1r . 22S LM74 7N 6974LS160 .69 LMJ42P·\S .6974l547 15 74LS352 1.29 MM58167N 24 MIOtOOICICeu<W Af.ll Tifnll CICICk ... LMJ OOH .99" " OP8228 28 5"'tmCi:n1Alltrll!lus or1v e1 . 34974L5161 6974LS4S 7S 74LSJ53 1.29 LM348N 99 LM748N "e S9MM5BU4N 16 Miao ~llme&lodi 7... "" " OP82J8 28 449 LM301CN 8 .JS74l5162 16 6974LS49 ".. 7S 
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[ THERE ARE NO BETTER BOARDS ·­
-,_"r THERE ARE NO BETTER PRICES! 

uPro FROM 
PRIORITY ONE ELECTRONICS 


CMOS RAM SALE! 
RAM 17 • 64K CMOS STAnC RAM 

RAM 17. 12 MHz, 2 Watt. OMA Compatible 24 BitAddressing 

Pari No. Description Usl Price Dur Price 

l/OBOARDS 
SYSTEM SUPPORT I MULTIFUNCnON BOARD 

Serial port (software prog_ baud), 4K EPROM or RAM 
provision. 15 levels of interrupt, real time clock, 

optional math processor 

CPU BOARDS 
CO-PROCESSOR 8086/8087 

16 bit B or 10 MHz BOB6 CPU with sockets 
for BOB7 and BO 130 

Part No. Description Usl Price our Price 

8J68TIB8A A& T BMHz BOB6 only $695.00 $ 495.. 00 
8J68T188C CSC 10MHz BOB6 only 5B50.00 $765 .. 00 
8J68T188ABJ A& T with BOB 7 opfion $995 ..00 $795.00 
8J6BT188C87 CSC with BOB7 option• $1150.00 $1085 .. 00 

•aoa 7 Limits clock spi:ed to SMHz 

SAVE $200.00!! 
DUAL PROCESSOR 8085·8088 


6 or 8 MHz Provides true 16 Bit Power with a standard 

B bit S-100 bus 


8J68Tl81ZA A& T 6Mhz $425 .. 00 .$325.Dd 

BJ6BTIB1ZC CSC 61B MHz $525.00 $425.00 


SAVE $I00.00!! 
CPUZ • Z80B CPU NOW 6MHz! 

316 MHz ZBOB CPU with 24 Bil Addressing. 

FASTEST ZBO CPU AVAILABLE' 


BJ68T1BOA 316 MHz A&T $295.00 $225.00 

8J6BTIBOC 316 MHz CSC 5395.00 $375 .. 00 


DISK CONTROLLERS 
DISK 1 FLOPPY CONTROlJ.JlR 


Fast OMA Soft Sector, Controls 8" or sv," Single or 

Double Density. OUR BEST! 


8JPOBTl71ACPM A&T wlCP/M2.2 & BJOS $670..00 $450.00 

8JPOB171ACPM CSC $595.00 $555.. 00 

8J68TCPM80' CPIM 2.2 for ZBOIBOB5 with $175 .. 00 


manuals & BIOS B" SID disk 
8J68TCPM88 CPIM tor BOB6 with manuals & $300.. 00 

BJOS B" SID disk 

SAVE $220.00!! 
DISK 2/SELECTOR CHANNEL 


HARD DISK CONTROlJ.JlR 

Fast DMA 2 board set.Controls 4 Shugart 4000 series 


or Fujitsu 2300 type drives. Includes CPIM 2.2 11 


BJ68T1JJA Assembled & Tested $795.00 $595.00 

8J68T177C CSC SB95.00 $850.00 


SAVE $200.00!! 

BJ68T175A84 64K A&T $599.00 $399.00 
8J68T175C64 64K CSC $750.00 $899.DO 

SAVE $200.00!! 
RAM 16 - 32K x 16 BIT CMOS STATIC RAM 

B and/or 16 Bit 

B16 RAM 16 12 MHz. 32K x 16 or 64K x B 

IEEE.1696 16 Bit 2 Watt .. 24 Bit Addressing 


8J68T180A 64K A& T $650.00 $598.00 
8J68T180C 64K CSC $750.00 $898.00 

SAVE $52.00! 
NEW! RAM 21. 128K STAnc RAM 
B16 RAM 21 12MHz, 12BK x B or64K x 16 


IEEE/696 B or 16 Bit 1.2 Amps, 24 Bit >1rl<1t'lt4•1ng. 

8J68TIROA 12BK A&T S16!1o.uu ~ 995.00 

8J6BT190C 12BK CSC $1 B95.00 $1795..00 


SAVE $700.00!!! 
M·DRIVE SOLID STATE DISK DRIVE, 

3500% FASTER! 
Nol Really, Bui lhe Nexl Besl Thing lor CompuPro 8085/88 Users. Call lor 


Detail on M·Orive. 

M-Drive requires a 6MHz CPU 8085/88 dual processor. Disk 1 OMA disk 


c:ontrol!er and System su,x11t 1 Mul!ifunction Board 

BJ68Tlll01Z8lA 128K ol A&Tmemory& M-DriveSollware $1198 .. DO 

8J68Tlll01ZBKC I 28K ol CSC memory& M·Drive Soflware $1388.. DO 

8J6BTM OZ581A 256K ol A& Tmemory & M-DriveSollware $2385.DD 

8J6BTlllOZ5HC 256K ol CSC memory & M-Dnve Soflware $2785.. DD 


STATIC MEMORY BOARDS 
RAM 20. 32K STAnc RAM 

RAM 20 10 MHz. 4K byte block disable, bank select 

or 24 bit addressing available 8, 16. 24 or 32K 


BJ68T184AA8 BK A&T $210.00 $180.. 00 

BJ6BT184AC8 BK CSC S2BO.OO $Z80.00 

8J6BTIB4AA18 16K A& T S2B5.00 $Z80.00 

8J68T184AC18 76K CSC $355.00 $3Z5.00 

8J68T184AA24 24K A&T $355 ..00 $3Z5.00 

8J68T184ACZ4 24K CSC $425.00 $385.. DO 

8J68T184AA3Z 32K A& T $4 25.00 $295.. 00 

8J6BT1B4AC3Z 32K CSC $495.00 $450.. DO 


S· l 00 MAINFRAME 
110V 60Hz CVT Mainframe uses famous 20 slot 


COMPUPRO Motherboard. (55 lbs.) 

8J68TENCZDRM 20 Slot Rackmounl $B95.00 $760.00 

BJ6BTENCZDOK 20 Slot Desk Top 5B25.00 $699.. 00 


Part .... Our Prlco 

8J6BTl8ZA Assembled & Tested $399.00 $295.lfO 
BJ6BTIBZC csc $495 .. 00 $480.. 00 
8J68TBZ31 Math Chip $185 .. 00 
8J6BT8Z3Z Math Chip $185 .. 00 
8J68T18ZAM1 A& T with B231 Math Chip $490.00 
8J68T18ZCM1 CSC wlB231 Math Chip $855.. 00 
BJ6BT18ZAMZ A& T wlB232 Math Chip $490.. 00 
8J6BTl8ZCMZ CSC wlB232 Math Chip $855.. 00 

SAVE $100.00!! 
MPX CHANNEL BOARD 

110 Multiplexer. using BOB5A-2 CPU on board with 4K RAM 
8J68T188A4 Assembled & Tested $495 ..00 $395.00 
BJ6BTIB8C4 CSC $595 .. 00 $475.. 00 

With 16K RAM 
BJ6BT188A18 Assembled & Tested $649.00 ~525.00 
8J6BT188C18 csc $749 .. 00 649.. 00 

INTERFACER 1 
Two Serial 110 

BJ6BT133A Assembled & Tested $249 .. 00 $199.. 95 
BJ6BT133C csc $324 .. 00 SHI.OD 

INTERFACER 2 
Three parallel, one serial 110 board 

8J68Tl5DA Assembled & Tested $249.00 $199.. 95 
8J6BT150C CSC $324 ..00 $Z88J>D 

INTERFACER 3 
Eight channel multi-use serial 1/0 board 

8J68TIJ48A Assembled & Tested $699.00 $489.00 
8J68TIJ4BC CSC 200 hr. B Port SB49.00 $750.00 
8J68TIJ45A Assembled & Tested $599.00 $399.. 00 
8J68TIJ45C CSC 200hr: 5 port $699.00 $828..00 

INn:RFACER 4 
Three Serial, 1 Parallel. 1 Centronics Parallel 

8J68Tl8JA Assembled & Tested 5350 ..00 $315 .. 00 
8J6BT18JC CSC 5450 ..00 $415 .. 00 

SPECTRUM COLOR GRAPIUCS 
Color Graphics board with Parallel 110 

8J6BT144A Assembled & Tested $399.. 00 $249.. 00 
8J6BT144C CSC $449 .. 00 $338 .. DO 
BJGBTH Sublogic Universal $35.. 00 

Graphics Interpreter Software 

SAVE $150.00! 
S-100 MOTHERBOARDS 

Active termination, 6·12·20 Slot 
8JS8T153A A& T 6 slot, 2 lbs. 5140 ..00 $125.. 00 
BJ68Tl53C CSC 6 slot.. 2 lbs. $190 .. 00 $175 .. 00 
BJ6BTl54A A& T 12 slot, 3 lbs. S175..00 $155.00 
8J6BT154C CSC 12 slot, 3 lbs. $240 ..00 $ZZO.DD 
BJ6BTl55A A& T 20 slot, 4 tbs. $265.. 00 $235.00 
8J68Tl55C CSC 20 slot, 4 tbs. $340.00 $310 .. 00 

SAVE! Circle 310 on Inquiry card. 
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Two serial 1/0. two parallel 110DIGITAL RESEARCH 
BJSSMI04A 	 Assembled & Tes/ed 5290.00 $260.00 

BJOIRCPM 	 CP/M• 2.2 Control Program/ $150.00 
Microcomputers ~\ 1/050 TeleVideo \I 2 Serial. 3 parallel Including 1 CentronicsBJOIRMIC 	 MAC• Macro Assembler s 90.00 

BJSSMI051 	 Assembled & Tested 5329 .00 $289.00
BJOIRRMAC RMAC• Reloca/ ing MAC $200.00 WORLD'S BEST SELLING TERMINAL! 

1/0 8BJOIRSIO 	 S10• Symbolic Instruction Debugger $100.00 Exira Memory Pages ~~· 
8 Port Serial //0 with Timer 

BJSSMIOBA Assembled & Tested $550.00 $469.00 
BJOIRTU 	 TEX• Text Formatter $100.00 

FREE!!BJOIROES 	 OESPOOL• Background Print Utility s 50.00 
BJPOBTlV92521'" $749.00 

6JOIRCB86 CBASIC·B6• Programming Language $325.00 
BJOIRC680 	 CBAS/C• Programming Language $150.00 

•T eleV1deo 925 wlfree 2nd page CPU, RAM & PROM 
memory kit. a S95 00 value1•Trademark of Digital Research CB2 Z80 CPU

BJPOBTlV9504P" $949.00 214 MHz will accept 2716, or 2732. o r RAM MICROPRO INTERNATIONAL 
•TeleV1deo 950 w/free 2nd. 3rd & BJSSMCB2A 	 Assembled & Tesled 5299.00 $269.00BJMOSWISTR Wordstar Vers ion• 3.0 $249.00 
4th page memory kit. S285 00 value BJSSMZIOM SSM Z BO Monitor S 89.00•"••o•• '='•" '"'"' • .. BJMOSMlMR6 Mail Merge• $100.00 
BJTlV910 $609.00 ·~ . ..E.\~ pBJMOSSPSTR Spell Star• $150.00 MB10A 16/8K 8/16 BJT STATIC RAM 
With emulations& foreign languages 16K byte/BK word. 24 bit extended. addressing. "M write."BJMOSCAlSTR Cale Star• $200.00 

Phantom disable, addressable in 4K blocks 
BJSSMMBlOAAssembled & Tested $299.00 $275.00 

BJTl1910Bl.J $609.006JMOSOATSTR Data Star• $200.00 BEST BUYS! 

2810 Z80 SBC CPU 
214 MHz ZBOA CPU with RS232C Seriat 110 Port complete 

wilh Monitor PROM for 2422 Disk Controller 
P1rt No. Descrlpllon U1I Price Our Price 

BJCCS2810A Assembled & Te s/ed $300.00 $289.00 

2820 Z80 OMA CPU 
4MHzl 80 with 2 RS232C Serial Port s, Centronics Parallel 

Port. separate data and status ports and 
OMA Daisy Chain Capability 

BJCCS2820 Assembled & Tesled $595 .00 $569.00 
1/0 BOARDS 

2830 - 6 PORT SERIAL 
Six Asynchronous RS232C Ports using three Z-80 DARTS. 

Programmable baud rates. 

BJCCS2830 Assembled & Tested $550.00 $525.00 

271 0 4 PORT SERIAL 
4 Full handshaking RS232 ports and optional 2K ROM 

BJCCS27 IDOi Assembled & Tested $325.00 $319.00 

2719 2 SERIAL & 2 PARALLEL 
2 RS232C ports. 2 8 bit para llel ports & optional 2K ROM 
BJCCS271901 Assembled & Tested 5360 .00 $349.00 

2720 4 PORT PARALLEL 
4 8 bit parallel porrs and optional 2K ROM 

BJCCS272001 Assembled & Tested S2 75.00 $260.00 

2422 FLOPPY DISK CONTROLLER 
1/0 Mapped. controls a··. single o r S Y," double density 

A& T with CPM'" 2.2 8" S. 0. 
BJCCS2422A Assembled & Tested $425.00 $395.00 

I 1 I tTI 

MEMORY BOARDS 
2065 64K DYNAMIC MEMORY BOARD 
64K 4MHz. ZBO or 8080 compatible, bank select to r 

memory expansion to 512K, OMA compatible. 
BJCCS2065 Assembled & Tested $375.00 $249. ~0 

~~\.t SOFTWARE S4Lt 

I --- --- -

\ 
L__ 

11 OV 60Jfz CVT-Mainframes. the best money can buy.' 
12 Slol ±BV 17±16V @2A 

22 Slot±BV @l 30A± 16V @l 4A 

LIST 

SALEPART ND. DESCRIPTION PRICE 

BJTEIMCSI 12 12 Slot Desk $755.00 r·ooBJTEIMCSl22 22 Slot Desk S910.00 745.00 
BJTEIRM12 12 Slot Rackmounl $800.00 655.00 
BJTEIRM22 22 Slol Rackmounl $965.00 790.00 
Shipping Weight: On 12 Slot Mainframes: 45 lbs. 

On 22 Slot Mainframes: 55 lbs. 

S-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 
ANO CUTOUTS FDR 3 • 51/o'' FLOPPY DISK DRIVES 

+BV @l t 7A ±16V @l 2A +12V @l 1.2A Internal Power Cable 

BJTEITF12 
BJTEIRFl2 

12 Slot desk $745.00 
12 Slol Rackmounl $855.00 

$605.00 
$695.00 

Shipping Weight : On I 2 Slot Desk: 40 lbs. 
On 12 Slot Rackmount : 4 5 lbs. 

DUAL 8" DISK DRIVE CHASSIS 
For two Shugart 801R or two Oume OT-8 size drives 

with internal power cables provided 
+24V @l 1.5A +5V @l tOA - 5V @l .25A 

BJTEIDFDD 
BJTEIRFDD 

Desk Top 
Rackmounl 

$565.00 
$725 00 

$460.00 
$650.00 

Shipping Weight : On Desk Top: 40 lbs. 
On Rackmount : 45 lbs. 

PRIORITY ONE ELECTRONICS is amaster d1str1butor lor TEI Dealers & OEM's 
call for quantity f)' 1cmg _.,'\.f\ 

t{t:.'4". 

(DHayes 
SMARTMODEM 

• Auto Answer. Auto Dial. Full or Hal! -Oup!ex. Loop Back - Serial bmary. and 
asynchronous data formals with 7 or 8 dri!a bits. 1or 2 stop bits. OOd. e1Jen or 
no parity • 0-300/1200 baud • RS232C m!erlace • Z80 M1croproces· 
sor with 2Kb control program • 40 characte1 command bulfer • Size 
I 5" x 5 5" x 9 6" 

BJOCH0400P Smarlmodem 1200 baud 16 lbs) $599 00 $649.00 
BJDCH0200P Smatlmodem !Sh. WI 6 lbsJ S279.00 

BJOCH0300P Chronograph !Sh. WI 3 lbs I 5249 00 

$225.00 

BJOCHOIOOP Micromodem 100 ISh WI 4 lbsl 539900 
BJDCH29DID CP/M" e" Terminal Program !or above 
BJOCHOOOOP Mic tomodem II 5379 00 

$205.00 
$325. 00 
s 25.00 
$299.00 

Th is ts absolu lely the mos I complete single board computer available, 
ND EXTERNAL INTERFACE BOARDS ARE NEEDED! 

• 280ACPU • 64KBankSwilchableMemory • 4KEPROM • Au to 
Boal • NEC 765 FDC wilh PLL interlace IO all Shugart compatible 
drives (5i/" ' or 8"1 • 2 RS-232C Sena l ports 1280ASIO. up to 19.2K 
Baud) • 2 Parallel Pons (280APIOI • 4 Timers (280ACTC) • IEEE 
696/S-100 Compatible • CP/M• and TURBOOOS'' compatible • 
Full One Year Warranty 
BJPDBSBCCPM A& T w/BIOS & CP/M'2.2 $1095.00 $895.00 

SBC SLAVE PROCESSOR 
Similar 10 above with 16K EPROM. X-Buss Expansion lnlertace. and 
optional on board EPROM burner 
BJSDSSBCS Assembled & Te sled $795.00 $750.DD 

SOS MICROPOLIS HARD DISK INTERFACE 
Micropolis 1220/1250 MICROOISK series interlace adapler wi lh soll ­
ware drivers, cabling, and mounting hardware. 
BJSDSHDI Assembled & TeSled $150.00 

MICROPOLIS 12631 45MB 8" WINCHESTER 
DISK 

8" 3 plaller MICROOISK wilh36Mblormalled capacity. Oriveisshock 
mounted in attractive Micropolis desk top enclosure wit hpower supply. 
BJMCP12631 Assembled & Tested $5384.00 $3995.00 

SIERRA/MICROPOLIS SBC PACKAGE 
Siena SBC. CP/M". Micropolis 1n1e11ace. and Micropolis 12631 
MICROOISK . 
BJPDBSBCSYSl Assembled & Tested $6629.00 

VIDEO AND 1/0 
VB 3 - HIGH RESOLUTION VIDEO 

80 x 25 or 50 character video display Memory Mapped. 
Parallel Keyboard port 

BJSSMVB3A24 80 x 24 A& T $4 99.00 $419.00 
BJSSMV63UP 80 x 50 Line Upgrade $ 39.00 

1/0 4 

Black mode version o! above6JMOSSUPSIT Super sort• $150.00 
(Shipping Weigh/ 37 lbs.)•Trademark of Micropro International MB8A 1 K/16K EPROM BOARD 

1K/16K 2 708 EPROM board, disable in 1 K incrementsSORCIM SEND $1.00 TODAY BJSSMMB8AAAssembled & Tested S 179.00 $159.00
USORSCAL 	 SUPERCA LC• a Superior Electronic $229.00 

Worksheet POI PHOM PROGRAMMERFOR THE NEW, FULL COLOR 
Programs 2708 or 27 16's. operates as a 

4 K/B K EPROM BOARD. AS WEL L 
BJSDRACTI 	 ACT/• 8080/ZBO Assembler $175.00 SPRING 1982 ENGINEERINGBJSORACTll 	 ACT It" 8086/8088 Assembler $175.00 

BJSSMPBlA 	 Assembled & Tested 5265 .00 $219.00 
BJSOU~MS 	 TRANS • 8086/8088 Translator $125.00 SELECTION GUIDE! Circle 310 on Inquiry card. ~ ~· ~ ... " 
BJSORPMl6 PASCALIM" 8086 $495.00 
BJSORPMID 	 PASCALIM" REL4 8080/8085/Z·BO $395.00 -1 .PRIORITY ELECTRONICS , ~~ •Trademark o f Sorcim 

MICROSOFT .a. 9161 DEERING AVE e CHATSWORTH. CA 9 1311 ! It .... ~· 
BJMOIBASBO 	 BASIC·BO" Version 5.X Extended $300.00 ORDER TOIJ. FREE (800) 423·5922 • CA, AK, HI CAIJ. (213) 709·5464

Disk Basic 
Terms. U.S. VISA. MC, BAG. Check. Money Order. U.S. Funds Only. CAresidentsadd6'h% Sales Tax. MINIMUM PREPAID OROERS15 00. Include MINIMUM 

BJMCPBASC 	 BASIC" Compiler Version 5.X $395.00 S~:IPPING &HANDLING of SJ 00 !or the l1rs1J lbs. plus 40¢ tor each additional pound. Orders over 50 lbs. sen! 1reight collecl.Jusr in case. please include your
BJMOSMFT 	 FORTRAN-BO" $500.00 phone number. Prices subject to change without notice. We will do our best lo maintain prices through Oc!ober. 1982. Credi! Card orders will be charged 

•Trademark ot MicrosoftConsumer Products appropriate freight II you ha1Jen't received your Spring '82 Engmeering Selection Guide. send $1 00 !or your copy today!. Sa!eprices are for prepa1dordersonly 



Give your APPLE 11~ a Fourth Dfnienslon- the totally compatible 51/"' 
drive tha t ta kes your system farther, faster. With read /write electronics 
so advanced that reading errors are virtually eliminated. With a track 
zero microswitch that keeps boot and track access smooth and quiet. 
Wit h the ability to read hall -track software and up to 143,3 60 byres on 
DD S 3.3°. With similar pertormance on DDS 3.2.1°, Pascal• or CP/M0 

operating systems.And, the disk enclosure matespertectly with APPLE 

cabinetry. EXTENDED WARRANTY NEW\\ 
Fourth Dimension oilers a 12 monlh parts and labor warranty at no 

cost to you' (Gee. this re ally looks good!) 

BJFDS40A List Price: $419.00 SALE: $319.00 
2 or More. only $299.00 each 

Shugart Interchangeable 
APPLE 11 • Disk Drive Controller S115.00 

•Sold only with purchase of Fourth Dimension Drive 

SAVE 20% 
S·lOO MAINFRAMES FOR DUAL 8" 
HARD AND FLOPPY DISKS 

n.••orlO 
4;1"'111.., •• 

The O.T MFO series mainlrame is designed to be the most versalileand thE; 
mo st comp act system enclosure on themarkel today In addition to a 6. 8. or 
12 slot S· 100 card cage, the mainframe 1s designed to support two 8" floppy 
or hard disk drives. ll 1s idea! for th e new generation al Single Board 
Comput ers and hig hl y densily RAM cards that do not require many slots . Now 
you can have a complete dual l!oppy or hard disk syslem in one convenienl 
encloSure at a remarkably low price 
FEATURES: 
• Accommoelates any combmalion of slandard 8" lloppy or hard disk drive 

(BO! R. OTB. Fu1itsu hard disk. etc) 
• IEEE S·100 Silence+ 6. 8. or 12 slot motherboard available for Quiet 

operation with high spee d processors 
• Keyed power Swrlch 
• Reset Switch on Front Panel 
• Anodized 6. 8. 01 12 slot card cages 
• Quiel fan with filler provides cool clean systems ope1a1ing lea1ur1ng 

positive air pressure 
• Detachable hne cord plugs directly into EMI noise filter for electrical noise 

suppression 
• Two AC convernence outlets on rear panel lor peripherals 
• 15 · 0825 cur outs for mounting 1/0 connectors 
• 2·50 prn plug cut outs 
• Dimensions 9%" x 17" x 21" (HxWxO) (Sh Wt. 48 lbs.J 
• Power Supply +15@7A. +24Vli» 7A. +B@!BA. ±16@3A.·5@ltA 
Port Na. Domlpllan Lisi Prtce SALE Prtce 

BJQTCMFDD wilhout Motherboard $600 00 $410.00 
BJQTCMFDDB with 6 slot Motherboard $675.00 $540.00 
BJQTCMFDDI with B slot Motherboard $70000 $580.00 
BJQTCMFDD12 w~h 12 slot Motherboard $750.00 $800.00 

.SANYO 
FCC CLASS 2 

APPROVED 
DATA DISPLAY 

MONITORS 

SPECIFICATIONS: 

t11wl11 Scrnn 

• 

.. w• .,, .. ,,. 

. 
. 

. 
• .•>'·,, ,·.' 

12" diagonal; 75 square inches 
DM2112oP31 phosphor 

Sc111tn1 Sy1t1,. 
Marlzant11 R11alullan 
Slg11I loput 

525 lines; 60 fields/second; overscan 
600 lines. center 
1.0 volt p-p composite video: 75 ohms 

BJSYODM2112 
List Price: $160.00 SALE: $119.00 

OTHER SANYO MONITORS ON SALE TOOi! 

hrt Na. 

BJllOIM45DI 
BJllDOM5101Cl 
BJllDOMIOl2Cl 
BJllDDMBt 12Cl 
BJllOIMCID13 
BJllDDMBl 13• 

Dmrlpllon Lill Prtce 
9"B&W P4. !OMHz (15 lbs.) $190.00 
9"Gr een. P31. 1OM Hz I 15 lbs.I $200.00 

12"B&W P4 . 1BMHz (24 lbs .) $250.00 
12"GReen. P31. 1BMHz (24 lbsl$260.00 
13"Color. t6 x 64 (35 lbs.J $470.00 
t3" RGB Color (35 lbs.I $095.00 

•As used with IBM P.C . 

IALE 

$141.00 
$151.00 
$115.00 
$111.00 
$375.00 
$715.00 

MICRO PERIPHERALS INC . 

PRIORIT'I ONE ELECTRONICS is proud to announce their 
appointment as Franchised MPI distributors. To celebrate, 
we are selling all drives, regardless of quantity at the 100­
piece price! 

5114'' DISK DRIVES 
LIST SALE 

BJMPt51' single-sided double·dens1ty 40 IPI $330.00 $220.DD 
BJMPl52' double-sided double ·densily 40 IPI $430.00 $305.00 
BJMPl91• single-sided double denSity 96 lfl $425.00 $325.00 
BJMPllOI' single·sided double-density 100 TPI $430.00 $330.00 
BJMP!102' double·sided double ·density 100 TPI $530.00 $420.00 
•Replace ...... when ordering. with "m" for MPf style bezel. or 
.., .. for Shugart style bezel. 

2" HIGH 8" DISK DRIVES 

The First 2" high 8" disk drive allows for mounting under 
rh e keyboard on CRT. ere. 

NO AC Required +SV +24VDC only 
FAST 3 msec track to track ! 

BJMP14t single-sided doub le denM y $53 5 00 
BJMPl42 double·si ded double~density $59500 
BJMPIBZL462 4 62 '' Shugart size be zels ra r 1 drive 
BJMPIBZL2462 4 62 " Shugart s11e be zels lor 2 drives 

$415 .00 
$475.00 

$12.50 
$12.50 

A• •cs 
Applied Digital Data Systems Inc. 

SALE! 
Green Screen 

$525.00 
Black & White 

$479.00 

VIEWPOINT - ADDS 
Detachable keyboard. RS232 interface and auxiliary port. 
80 x 24 display. ti/ table screen. 

BJAODVWPR AD DS 3A. P3t Green Phosphor $699 00 $525.00 
BJAODVWPRBW P4 Black & White $699.00 $479.00 

fShioing Weighr 30 lbs.) 

WiUAl 50 
(See page 287 fo r more information i 

• Low profile oeracnea 
keyboard features sculptured 
keys with matte finish 

• Screen tilts and swivels 
• 80 x 24 display wilh 25th slatus 

line 
• 7 x 9-dol matrix wi th full decenders 
• RS-232 Serial interlace w/auxillary 

RS·232 port 
• 128 Characte r ASCII set and 31 

chara cter lin e drawing set 

BJVSL50BW 
BJVSL50&R 

Non glare Black & White 

V-100 VISTA 

$475.00 each!! 
Better Than 

OUMEI 
Better Tban 
SHUGARTI 
WOW!! 

a··. Double-sided. double -density. interchangeable with DUME & Shugart 
BJMITM211413 Sh. Weighr 16 lbs. $475.00 
BJMITM211463 M Manual S ID.DO 

2 or More Only $435.00 each 

lanaiiii 
Tandon TM-800 Thin fine is 
exactly hall lhe size ~ 

lloppy dis* drive.•_.~. _ · 4~ • ... ~>I'· . 
of conven tiona l 8" ~..,... .~·· 

.~~ · • I · I 
1 .• 4"'..-.--:! · . ...!'ir ,. ' 

-~........... .,.;i; .,,,,. ,. "; 

~ ""' ,,,,. 
Exactly one·half the height of any other model. 
Proprietary, high-resolution ~ read-write heads patented 

by Tandon 
O.C. only operation · no A.C. required 
Industry standard inter face. 
Three millisecond lrack·to·track access rime 

BJTNDTM1411 Single Sided $310.00 2 or more 
BJTNDTMl412 Double Sided $415.00 2 " more 

19 lbs.) 
$370.00 
1415.00 

TANDON 51/4' DRIVES 
BJTNDTMIDDI' Single Sided, 250KB 15 tbs.) $ 115.00 II 

2 or More $180.00 
BJTNDTMID02' Double Sided, 500KB 

2 or More $270.00 
BJTNDTMID03 Single Sided, 500KB 

2 or More $270.00 
8JTN~TM1004 Double Sided. 1000KB 

2 or More $375.00 

•As used in the IBM P.C. 

~.Shugart ao1R 

$215.00 11­

$215.00 ... 

$315.00 ... 

Single sided. double densi ty · most popular B" drive 
BJSHUBDIR $394.00 ea. or 2 or more I 16 lbs) lor $389.00 
BJSHUSABDI RM Manual lor 801 R drives $ 10.00 

ffBl~TERNATIONAL INSTRUMENTATION, INC. 

OUR BEST!! 

UNIVERSAL DISK ENCLOSURES 
• Accepts any combination of 8" drives (OUME/Shugarr 
BO 1 R type or \-1 size Tandon type) • Also accepts hard 
disks • Positive pressure • Optional Disk environment 
monito r shows supply voltage and i nternal cabinet temp­
erature• Internal power and data cables provided. 
UNIVERSAL DRHE CABINET complete with power supply, Ian and Jilter. and 
all internal c'ables !or anachment of two 8" floppy drives 

BJll!UOEDD4 Oual Drive Cabinet (Sh. WI. 40 lbsl $495.00 $450.00 
BJlllUOE004 With purchase ol two B" Disk Drives $399.00 
8JlllUOEOD4EM w/Environmenlal Monilor installed $504 .95 $535.00 
8Jtl!UDE004EM With purchase ol two 0" Disk Drives $485.00 
8Jll!UDEDD4AU6 Dual Drive cabinet wilh Aug· $733 .00 $150.00 

mentation power supply module to increase 5V 
supply from 6 amps to 9 amps for use with two 
hard disks or 4 Tandon drives. Also includes 
Disk En vironment Monitor (45 lbs.) 

BJll!UDERCI 19" Ra ck Moun! kit UDE004 $ 11.15
DISK CADINET 

• Desk or rack mountable • lnlernal power and ~~~~sT~~~:,:c~~~n~A0~ 11~::ec,~~P~'.. 1 ~1 :d~~~~::;{~i'~:~~~~P::1 ~~~r~~ 
data cables • Drives pull out !or easy seivice power connector is also provided for use with run size drive. 
and maintenance. BJll!UOETT Three Drive Cabinet (Sh. Wt 35 lbsl $495.00 $450.00 
BJVISVIOO Disk Drive Cabinet $449.00 BJll!UDEmEM wi th Environmental Monitor ins talled $504 .95 1535.DD 
List Price $495.DO !Sh. wr. 43 tbs.) 5" CABINETS· VISTA 
BJVISV100 W/purchase ol two $399.00 BJYllH01 Single 5" with P.S. S15.00 

0" Disk Drives BJV11HD2 Dual 5" with P.S. 111 DD 

... • PRIORITY ELECTRONICS, • tillli 

.... 9161 DEERING AVE e CHATSWORTH. CA 9131 l ... eoA 

e~~'~!c~f*~~~o~~~p?u_~~n~~~r!i!~ a~d~v.~a~ ~~~o~!~R~?s?~c!;~~~u~ 
SHIPPING & HAN OUNG of $3.00 !or !he first 3 lbs., plus 25¢ !or each additional pound. Orders over 50 lbs. sent lreighl collect. Just in case. please include your 
phone number. Prices sub ject to change without notice. We wiU do our best to maintain prices !hrough Oclober . 1982. Credi! Card orderswrll be charged appro-· 
priate freight II you haven't received your Spring '82 Engineering Selection Guide. send $1 .00 !or your copy today!. Sale prices are lor prepaid orders only 

Circle 311 on Inquiry card. 



California 
Computer S-100 STARTER SYSTEM 

FREE CP/M 2.2 


Systems 
We've bundled our most popular 3 board combination to form acomplete S·100 Svstem, 
just add mainframe, peripherals and cables! BJPDBCCSSP1 
CCS2810 4MHz zao CPU $ 

I}> "'1 	 2 "J 

•2/4MHzCPU 695 00*• On board RS-232 Serial Port 
• On board Monitor • 

LIST PRICE: $1125.00 

CCS2422 DISK CONTROLLER SAVE $430.00! ! 
(Shipping Weight 8 lbs.) • Controls 4, 8" or 5%" drives 

•with the purchase of two disk drives• IBM 3740 Standard 
$750.00 if purchased separately!• Supports single or double density 

• Supports single or double sided 
• Plug compatible with Shugart, Mitsubhishi, MPl, Dume, Tandon, and Siemens 

CCS2065 64K 4MHz RAM 
• 4116 Low power dynamic RAMs 

: ~~~~o~t:le~~~P to 512 K ALL BOARDS ASSEMBLED & TESTED 
• Fail Safe refresh circuitry 	 PLUG & RUN!! 

The days o I ··out o I Memmy· are gone at las!' CompuPro has in tro­
duced the largest static S-1 OO-IEEE/696 RAM board ever to be 
produced 

The RAM 21 is arranged either as a 128 K x 8 bl! wide or 64 K x 16 bit 
wide board, using a high speed. ultra low lo w power proprietary static 
RAM ComouPro has also included 24 bit addressing Im up to 16 mega­
byte capability and power consumption so low your mainframe will 
never know 1rs th ere 
• Meets or exceeds all IEEE 696/S-I 00 specifications • Fully static 
design uses less power than dynamics If .2 amps typical) • 24 bit 
extended addressing• 8 bi\ If 28KJ or 16 b11164KJ operation • Ad· 
dressable as one block • I 6K window deselect. dip switch selectable 
• Switch selectable PHANTOM disable • 12 MHz CPU operation • 
16K x 1 static RAM • Thorough bypassing ol all supply Imes • 
Capable ol OMA processing • I 28K Static. 1.2 amps, 

RAM 21 12 MHz (@ 

128K STATIC S-100 MEMORY 


BJGBT190A 
LIST 	PRICE $1695 00 

SALE PRICE 

MDRRDW DESIGNS rl 

Winchester speed. 5Mb capacity and reliability for only 
$ .1495.001The DISCUS MS tram Morrow Designs includes a 
5Mb Seagate ST506 Winchester drive installed in a cabinet 
w ith cables and power supply. a OMA hard disk con troller. 
CP/M. 2 .2 operating system and Microsoft"s BASIC pro­
grammmg language. Sounds to good to be true? There·s 
more a 5Mb add-on dnve for additional storage or back­
up rs only S 1100.00. /fs laster and more rel iable than tape 
and costs less.' 

KET FEATURES: 
• Storage capacity of 6 38Mb unlormalled. 5 OMO formalled 
• 	 Bi.Ind act11alor and s1eppc1 rnuto1 head poslflornng 
• 5 O megab1Vsecond transfer rale 
• Same Hack capaclly as a double dens11y 8 inch lloppy 
• 	 l 70 rmlhsecond random average access lime. 1educeable lo 95 ms via a 

simple sottware algorithm 
• The only single S- l 00 OMA Hard disk con11 oller boa1don !he markel loday 
• 	 Fully compallble w!lh high speed 6MHz and 8MH1 CPUs or today and 

rornorow 
• UMA tJus artJ•lfahon as outlined by !he rEEE 696 standard 
• Conuots 1 to 4 son sectored W1ncllester drives 
• ST506 or SA 1000 1nlerface compatible 
• Va11ab!e ~ec:lor length 1256.512.1 024. or 2048 Uyte seclorsJ 
• Autanahc CAC generalron and checking 
• Addresses 1 10 16 heads 
• Addresses an 1nl1r\ile number 01 !lack s 
• Conlams 1ls own on-board m1cmprocesso1 - S1gne11cs 8X300 
• 24 -bil address bursl OMA ! rans!ers 
• Channel driven for enhanced speed 
• All disk dnver routines resident ()1 !he conlroller 

• Vauable lormat 
• No l1ufle1111g reQu1red 
• Maximum lransler ra te 5.000 000 b1!s per second 
• Due to 1h1Sh1gh 1ransle1rale. a m1n11num CPU speed of 2 SM Hz 1s required 
r .i rf"\A ';\11 nn i.nnn\N r.~rrt 

The OMAH QC has been designed for expansion. One to lour drives 
can be anached d1recl!y and controlled. One to sixteen drive heads may 
be addressed Any number ol tracks may be specified durmg the seek 
routine by specifying one to two hundred and lilly-six I racks one or more 
times. Each ol the expansion abilities prepair the user to upgrade his 
system as technology advances to addit ional platters and tracks. 

DISCUS M5 WITH OMA HARD DISK CONTROLLER 
BJMDSDMAM5 Soffware supplied on 8" IBM3740 disk with 

blank 1/0 and INSTALL program 
BJMDSDMAM52B Soffware configured for Morrow OJ/2B confroller 

and Mull 1/0 as console 
BJMDSDMAM5DMA Software configured for Morrow OJ/OMA con­

troller and Mull t/O as console 

BJMDSDMAM55S Soltware supphedon 5'/0' sol! sector (IBM/Cro­
memco disk w/blank 1/0 and IN STALL program 

BJMDSDMAM5NS Software supplied on 51/<'' 10 sector Nonh Star 
disk wi th blank l/D and INSTALL program 

DISCUS M5 5M b Subsyslem List Price $2195.00 

SALE PRICE $1595.00 
(order by part numbers listed above; shipping weight 1 7 lbs.J 

DISCUS MS ADD·ON DRIVE 

BJMDSADM5 5Mb Add-On Drive List Prrce $1845.00 


SALE PRICE $1195.00 * 
·with purchase of above M5 subsystem or with previous 
purchase of M5 subsystem ' rom Priority Or.e Electronics. 
Proof of prior M5 purchase required with order. 



See Previous Pages 

For More Great Deals!! 


SINGLE-SIDED 

DOUBLE DENSI 

90 DAY WARRANTY 
D-UA_L_B_"-SU-BS-Y-ST-EM_ __,.HUGART 801 RCOMPATIBLE 

, 	 BJCCS2422A Controller w/CP/M 2.2 1 $395.00 

BJSIEFDDl 008 8" Drive 2 $550.00 
 ~ 5295.00 _1 I~IN ADUAL HORIZONTAL CABINET $395.00 

WITH POWER SUPPLY 
 { $27 5.00 \ 2-9AND DATA CABLE 

SAVE $380.00 


. F $250:,QQ '-710 + 
OEM INQUIRIES INVITED . --. $995.00 (Include $7.00 per drive, for shipping) 

(Include $30.00 for shippings) ~'-"7!i:-----	 ~A'-.-
' 	 Same as above, wllh CCS2810 ZBO / '"'-v-'""«low 

4MHz CPU and CCS 2065 64K Dynamic RAM: 

$1450.00 
BJPDBSIESUB2 

OP.DEP. TOLL FREE (800) 42~·5922 - CA. AK, HI CALL f210) 709-5464 Circle 312 on Inquiry card. 
Terms U.S. VISA. MC, BAC, Check, Money Order, U.S.FundsOnly. CA residenlsadd6'h% Sales Tax.MINIMUM)~EPAld'OROEAS IS 00.lncludeMINIMUM SHIPPING & AANOLING of $3.00 forlhefirsl3 lbs.. plus 25¢ foreach 
addilional pound.Orders over 50 lbs.senl lreighl collect Jusl incase.pleaseinclude your phone number.Prices subjecl lo change without notice.We will do our best lo mainlain prices through October, t982.Credit Card orders will be 
charoed aoorooriale treiohl If vou haven't received vour Sorino '82 Enoineerlno Selection Guide. send Sl.00 tor vour coov lodav! Sale Dtlces are for oreoaid orders onlv. 



I 

Unclassified Ads 
WANTED: Llsw1g of Pirare·s Advemure that has been con­
vened to Applesofr BASIC. Would also lfl<.e to er ade orher game 
hs[lngs for the Apple (especially Adventure-type games/. Jerry 
Amancio. I Shay St.. Windsor. CT06095. [203J 6BB·Bl75. 

FOR SALE: KIM-I; I 100. Compurensr BK static RAM board; 
S 120 . Compurensr AIMJSYM/KIM morherboard and card cage. 
S60 Sanyo 9-inch monitor; s 120. Electronic Systems stand­
alone TVT [32 by 32J plus George Risk keyboard and serial 1n· 
re1face; I 150. Power·One supply. 5 V @ 6 A. ± 12 V or 
.t. l 5 V @ I 7 A or l .5 A; 550. All rtems rn perfecr cond1uon: 
pnces negooab/e. Programs and documentation included. Eric 
Edstam. 16715 Nonheast B9rh. Redmond. WA 9B052. [206J 
BBS-4629 

WANTED: Apple II programs ro swap; games. home. and 
business programs. Send rape. disk. or !isnng with your name 
and address. Also. looking for people interested 1n forming an 
Apple Club ol West Virginia. Mark Adams. POB 26. McCon· 
nell. WV 25633. 

FOR SALE: Teletype Model 40. prints 300 lpm. up ro 9600 
bps with ! K buffer. Best offer. I00 opro relays Sigma 226; 
101125 or I 200 tor all. SSM VBl ·C video board. 64 by I 6. never 
used; I 175 R. Dale Mosher. 21·5 I 45rh Ave.. Long Island C1ty. 
NY I 1101. /21 2/ 937 ·62B3. 

WANTED: Ohio Soenr1f1c boards and !1cerarure. Speofica!ly. 
rl1e 300. 400. 420C. 440B. 510. 525. 527. 560Z. or other 
boards L1rerarure. catalogs. and app~cat1ons notes needed 
also. Edward H. Carlson. 3B72 Raleigh Dr. Okemos. Ml 4BB64. 
[517[ 349·1219 . 

FOR SALE: OSI Superboard 1n steel case. Upgraded ro I 6K. 
Sw1rch-se1ecrable 300 and 600 bps. rwo pom (one wired for 
Centron1cs pnnter 1nrerface) wrrh extra RAMs. and several pro­
grams. 1350. Paul Peck. B4 Propose Rd .. Shirley, NY 11967. 
/516[ 399-2316 

WANTED: The code to trigger the Reset key 1n the Apple II 
computer on and off I am wming m er ade any other 1nforma­
uon on the Apple If for chis code. Please send rhe code for rhe 
Reset key along w 1r/1 Che information you would like from me. 
The code can be 1n either machine-language or BASIC form . 
Jelt Mllle1. 1171 Barnes Sr.. Franklin Square. NY I 1010 

FOR SALE: DECwmer IV /LA· 341 terminal 1n perfect condi· 
non. fllred fabric cover. and manual. I will accepr the besr offer. 
Al VazqueL. 2 Soldiers Pield Park 507. Boston. MA 02163 . 

FOR SALE: IBM Selectric rypewmer Model I 9B0·9 with 
7441 IBM interface. !See December 1981 80 MtcrocOn"!puuriq 
page 26B for descnpnon.[ Fully aperarional. I 150 p lus sh1pp1ng 
Cllarges. T. G. Lareau. RR Aux 4 Box 127-A. Edgar. WI 54426. 
/71 SJ 352-3247 . 

WANTED: KCACR casseue·1nterface board for Altair 6BO. 
Also. 4K or BK memory for the same. Please specify price and 
rerms of shipment. Greenbank Soence Club. 168 Greenbank 
Rd .. Nepean. Onra110. K2H SV2 Canada. 

FOR SALE: SOROC 10· 130 display terminal. Most of the 
10-135 funrnons ar rt1e price of rhe 10-120. Manual and BOS 
C-compar1ble co::Je 1rs11ngs included. 5600. Fran1< A . Braman. 64 
Lalayeue Sr.. Sr. Johnsbury. VT OSB 19. [B02J 748·505 I days. 
74B·9639 evenings 

FREE: 1have an 1nreresr1ng and fun gamefreeforche askrngl 
De'1gned for the TRS·BO Model 11111. /Spec~y model and media./ 
Just send SASE . Seth Slranan. 701 w.merson Tr all. Lou1sv1lle. 
KY 40243. 

FOR SALE: J2K PET upgraded from BK w~h new ROMs. 
nevv character set rwo keyboards. cassene. CB2 sound. 
4<hannel .malog sound synrhes1zer wif:h drfver software. and 
more than 80 r.:ipes. 1ncludfng several Epyx games. five or six 
advenrures (rncludrng the ong1nal one). arcade-rype games. 
ut1l!ues. and many or1g1nal programs. Asking 5800. plus shrp­
p1ng. M11s Hade1sh1. 161 I 0 South Western Ave .. Gardena. CA 
90247. /213J 532-1654. 

FOR SALE: RCA VIP 71 I w~h4K stanc RAM. RF modularor. 
three manuals. power supply. many game programs. hexa­
deomal keypad enrry. and CHIP·B language [easy to learnJ. 
Paid 1200 three months ago; w~I sell for I 140 or best otter. Tim 
De Jong. 2BOO Northwest 91 st Sr. Vancouver. WA 9B665. 

FOR SALE: NCR 399 computer. as new. with paper and 
magnenc rape. BASIC. FORTRAN. software packages. and 
maintenance agreement conunuable w1rh new owner. An ab­
solute steal ar I 70Cl0. Sally Dugan. POB 305. Fauceu. MO 
6444B. [B 16[ 23B ·4346. 

WANTED: 4K S· I 00 memory board ro hll a hole 1n my ad· 
dress space. IMSAI preferred. Need not be faster than 450 ns. 
Scott G~v1n. 728 Mildred Lane SE. Salem. OR 97306. /5031 
363-4262 evenings. 

FOR SALE: A brand-new 32K Commodore PET 2001 with 
exrernal casserre and about 300 games and educational pro­
grams. 1ncrudmg Word Pro One. A/t manuals and 1nsrructions 
are included. wrth a copy of the PET rr ansacror. Asking 5 1300 
or will trade for a comparable Apple II sysrem. Send a SASE. 
RICkey Tom. I SB Mary Sr. Ham.Iron. Ontario. LBL 4VB 
Canada. 

WANTED: TRS·BO graph1cs and arcade·style games wri!ren 
1n Level II BASIC co swap. Send a game on cassette with your 
name and address and I 'II return rwo differenr games on your 
cassette. Bruce Nagata. 8902 Ravenna Ave. NE. Seanle. WA 
9Bl I 5. 

FOR SALE: B·1nch 32-hole hard-sector d1Sks. prarncally 
new. tor 12 .50 each. Beth Boston. P08 SIB. Cedarville. OH 
45314. /5131 766·5000 

FOr? SALE: lrnerrube II video terminal. Banery used co ma1n­
ta1n power to memory holding terminal char acrensucs such as 
data rare and panty is bad. However. parameters can be ser 
manually. Asking 5300. Kenneth Borroum. 15 Arsdale Terrace. 
East Orange. NJ 070 I B. 

FOR SALE: Interdata 7116 I 6·b1t TTL m1rncompurer w1rh full 
documenranon. 32K magnecrc core memory. hardware 
mule/div. 110: video dfspfay and reletypewrirer. high-speed 
cassette drives. front panel. relay rack. and power supply. 
Emulates IBM 3601370 op codes. 12200. Bob DmHch. 5601 
Neosho. Sr. LoulS. MO 63109. /314/ 35 I ·3B54 evenings. 

FOR SALE: More than 40 i; -,ur, of BYTE/ 1976-1979J. Best 
offer. Wrll sell rhree weeks after r•;r, -·d 1s publlshed or first 5 100 
rakes all. George Colman. [61 7J 'J ..·.; 4031. 872-9087. 

FOR SALE: ELF II 1802 11 1 1 c r ~~ r •r rx ~ssor . expansion board. 
and much more. M. GaraK1a ·..i::.,o.:_1 Sylva Beach Rd.. Caseville. 
Ml 4B725. 

FOR SALE: Tekrromx 475 "'", i:oscope; 12500. Tektronix 
549 smr 2ge osolloscope: 5850 StJund Technology I 700A 
distortion-measurement system. iOOO. Barry Klein. !5657G 
Pasadena Ave.. Tusnn. CA 9268 ; . /7141 B3B·7559. 

WANTED: I am a high school srudem interested in com· 
purer comtructton and expenmentauon. Due to !1m1red funds. I 
would h'ke 1nformar1on concerning used or discarded equ1p­
mem and/or parts. If you have such. please send me your name 
and address w1rh a hsr of che equ1pmenr. Bob Olson. 5309 
Larkspur. Lisle. IL 60532. 

FOR SALE: S·I OOboards. ZPU ZBO processor: IBO. SMBll 2K 
moniror ROM/RAM serial/parallel; I 120. Three 16K RAM. I 15 5 
each. TDL B 0 by 2 4 video with 2 K memory and keyboard; 
1145. Tarbell disk interface and CPIM: 1145. 270B·l6 PROM 
and programmer; 165. Serial/parallel 110. I K RAM. and 3K 
ROM: 545. Two B-inch Siemens disk drives: 5285 each. S· IOO 
mainframe w ith 8-inch cutouts and 15·A supply for bus and 
drives; I 145. Jon A . Batcheller. /40BI 662·2/SB. 

FOR SALE: NRI d1g1ral·computer electronics course with 
Model 832 dig1ral-e/ecrrornc compurer complered and working 
w irh expanded memory. schematics. exrr a boards and parts. 
TVOM. 63 rexts. and r r crairnng kits. Self-study program with 
resrs and answers designed m reach a service technician witt1 
no prior experience che fundamentals of 1nregraced circuitry. 
programming. and rracrng signals rhrough a compurer. I have 
comp!ered rhe course. Cose 5980; wlll sell for 5400. Michael 
KaZ1g1an. 101 Highland St .. Park Ridge. NJ 07656. /201/ 
391-2952. 

FOR SALE: DEC 11140 computer. 4BK core. paper-rape 
reader/punch. and CR-I I card reader. AU wich manuals. Also. 
dual-cabinet UDC system. unrous cables and connectors. 
modules. and manuals. Everything or pare. L. King. R.R. I Box 
45AA. Seaford. DE 19973. /3021 629-6026. 

WANTED: TRS·BO Model I Level II programs ro swap or 
trade: games. home. and utiliCles. Send ltsnng of your programs 
along with name and address. Kurr Plowman. 9 !8 Taliaferro 
Dr.. Harrisonburg, VA 22BOI. 

NEC MONITORS: Canceled experiment-must sell two 
new NEC monitors in factory canons. 12-inch color composite 
[NTSCJ. list 1490: wlil accept 1300. I 2·1nch h1gh·resolunon 
RGB mornror. List 5 1095; will accept S650. Grear value. Will 
UP.S ro you 1t necessal}' . Mel Malinowski. 920 Los Robles 
Ave.. Palo Alm, CA 94306. /4151 493-5374 . 

WANTED: Apple II or Ill or peHpherals and software for 
sarr1e. Need modem. EPROM programmer. ROMPLUS. color 
monitor. Ramcard. Softcard. lerrer-quality primer. keypad, 
Vatrax Type 'N Talk. or whatever. Software accepted only if 
onginal with complete onginal documentation. Am offering in 

trade a Panasonic PVI 500 programmable video recorder wrth 
low hours. VCR works fine: so should whatever you offer. 
Warren Michelsen. POB 2633. Page. AZ B6040. /602J 
645·2141. 

FOR SALE: 4 K Level I TRS·BO Model I. Includes Space Saver 
System Desk. Games Pack!. BASIC lnsrrucrion Course. and f ive 
other game programs on cassene. Also included are TRS-80 
GraphKS BoOI< and ln1r oc.1urnon to :J1q1tal Electrornt s. System IS 1n 
excellent condition. Also included is BYTE from May 198 l ­
February I 9B2. 1600 or best otter. Sankyo Magnenc Card 
Transport: 5 75. Frank J. Marchese. 37 Crescent Dr.. Farrf1eld. 
NJ 07006. (201! 227·4319. 

FOR SALE: Advanced Micro Devices AmSYS·BIB microcom· 
purer w1rh 64K dynamic RAM. cwo 256K disk drtves. power 
supply. cabinet. serial port for CRT. rwo parallel ports for pnnrer. 
and four expansion slots. Software includes AmDOSB fCP/M­
coripauble) operating system. utilities. editor. debugger. 
MACROS Assembler. linker. library Manager. AmSYS BASIC. 
and AmSYS FORTRAN. Brand new and unused. Three-month 
warranty. 54500 or best offer. John Ehrman. Schola Can­
rorum. POB B45. Cupenino. CA 95014, [40BJ 996·B292. 

FOR SALE: Cashier-App1e·s rerall·srore-management soft· 
ware. Unused. with warranty. 5175 or besc offer. David 
Srodolsky. 504 South Fourth Sr . .15. DeKalb. IL 60 I 15. /BI SJ 

" 756-7443. 

UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non­
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 
white paper, contain 75 words or fewer, and include complete name and address. This ser­
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 
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Unclassified Ads 

FOR SALE or TRADE: Tektronix 434 storage 
oscdloscope. 25 MHz dual [race wuh split-screen biscab!e stor­
age. New cost 54400: sell for S2BOO. Trade for CPIM-based sys· 
cem including disk drives. rerm1nal. and small pnnter. or a cer­
m1nal with modem and a wmd-processing·type printer. John 
Sonewald. 1302 Elm St .. Rolla. MO 6S40 I. /314) 364·4360. 

FOR SALE: A lta" BBOOb computer sys tem. IB·slm main· 
frame. t1eavy·duty power supply. 64K srac1c cwo drsk.-controller 
cards. dual 8-1nch drive. pnmer-inierface card. Oume Spnnc 
pnncer /lener·quahty I 32·column). MITS turnkey module. Lear 
Siegler v1deo-d1splay (erm1na1. software. and drsks. S3850. Ted 

· Grose. /904) 377·522B days. 376·S709 evenings. 

FOR SALE: Peachtree business soft ware for Vecror 
Graph1c. 5SOOD value for 5 I 000. MAGSAM Ill for Micropo111; 
S60. Formfeed rracror for Gurne Spnnc 3; S60. David Paden. 
S737 I Ith Ave. S. Birmingham, AL 3S222, /20SJ S9S·6792. 

FOR SALE: Texas Instruments Silent 73S portable terminal 
wuh modem. Excel/enc cond1t1on. Manual included. S 5 7 5. 
Prefer local. Graham Barker. 16-1 I Berdan Ave.. Fair Lawn. NJ 
07410. /201) 797·B9S3 evenings. 

FOR SALE: Heath H-B w ith 32K memory. H·B·2 three-port 
parallel interface. H-8-5 casseues. BASIC. and ocher cassettes. 
5400. Also. MJCrosoft CPIM operating system for the Apple II 
Plus w1th M1cropro·s Wordsrar. 5450. M!Chael Bronrsz. 4595 
Sh1Sler Rd.. Clarence. NY 14031 . 

WANTED: Any 1ntormauon andlor manuals on me Dura 
Business Machine's MACH-/ 0 computer typewmer. Ken 
Andersen. 2074 U.S. Hwy. I 2. Ethel. WA 9BS42. 

WILL SWAP: So ftware for the TRS-BO Model Ill. Model I. or 
Color Computer. Donald Russell. POB 2S3. Mansfield. MA 
0204B. 

BOMB 


FOR SALE: The first 16 1Ssues of BYTE bound 1n two hand­
some volumes. A true collector's item. S 125. sh1pptng included. 
Stephen Kle1nle1n. 2076 Brewer Ave.. Salt Lake City. UT B4 I 2 I. 

FOR SALE: SOK-BS System De51gn Kit u11ng the BOBS 
microprocessor. Kit is assembled. cested. and includes 5 V. 2 A 
power supply. Complece documernacron. rncluding lab manuar. 
5300. Bob Schreiber. 3412 Farthing Dr.. Wheaton. MD 20906. 
/301) 622-2121. 

FOR SALE: Texas Instruments personal-computer thermal 
primer PHP 1900. Brand new. used one roll of paper. S 250 in­
cludes sh1pp1ng. Mark Wilson. POB 23. West Cornwall. CT 
06796. 

SOL OWNERS: Do you have an y programs or 1nformauon 
to trade7 I have SO programs to offer. Robert W . Heerd1nk. SOO 
Redbud Dr.. Forney. TX ?S 126. 

FOR SALE: ECT TT· I OO S- 100 system w ith BOBO processor 
and Processor Technology developmern system. 1nclud1ng 
VDM. 3P+S. CUTS 16KRA. and GPM wrth ALS·B. SYM· I. 
TEXT·2. and CUTER ROMs. Also includes 24K static memory. 
keyboard. monitor. cwo casseue recorders. Extended BASIC. 
and all documentauon. s 1500 or best offer for complete syscem 
only. Don Shoeman. 294 Pool ~d .. Biddeford. ME 0400S. 

FOR SALE: I am selling all my surplus parts and equrpmem. 
1nclud1ng ZBO. PIO. CTC. Shugart BOOs. S-1 DD boards. and 
many more. They are ereher new or rn good working cond1r1on. 
Please wme ror more 1nrormae1on. J. Young. ! 120 Ease Algon· 
qu1n Rd. 2C. Schaumburg. IL 60 I 9S. 

FOR SALE: OSI Superboard II w ith 4.S-A power supply. 
Radro Shack RF modulator. and enclosure. S250. Steve Gruel. 
S3S Elmhurst Ave. Apt. 3. Delavan. WI S3 I IS. /414) 
72B·9626. 

BYTE's Ongoing Monitor Box 


Article .# Page Artie le 

I 29 Beyond the Peaks of Visicalc 
2 40 Build the Microvox Text-to-Speech 

Synthesizer. Part 2: Software 
3 6B What Makes Business Programming Hard7 
4 BO Adapting Microcomputers to Wall Street 
5 96 Putting Real-World Interfaces to Work 
6 12B The State of Industrial Robotics 
7 146 Marketplace 
B 176 Ringquest 
9 210 The Case of the Purloined Object Code: Can 

It Be Solved7 Part 2: Approaches to Software 
Protection 

10 224 Radio Shack Compiler BASIC 
II 254 User's Column: A BASIC and Pascal 

Benchmark, Elegance, Apologies, and FORTH 
12 291 An Introduction to the Human Applications 

Standard Computer Interface. Part l: Theory 
and Principles 

13 315 The Personal Computer as an Interface to a 
Corporate Management Information System 

14 360 Software Arts' TK Solver 
15 3BO Naming Your Software 
16 392 Wyse Technology's WY-100 Terminal 
17 400 Edu-Ware's Statistics 3.0 
lB 406 Program Your Own Text Editor. Part 2: Install 

the Video-Display-Oriented Text Editor on 
Your System 

19 447 Systems Plus: FMS-BO 

Author(sJ 

Bishop 

Ciarcia 
Woodward 
Franz 
Barden 
Callahan 
Dickinson 
Mills 

Stern 
Archer 

Pournelle 

Rutkowski 

McBurney 
Williams 
Becker 
Haas 
Elliott 

Fobes 
Abbott 

FOR SALE: · Mini· Term Merlin with Superdense graphics: 
S22S. Morrow DISCUS 20 controller [brand new). S2SO. Two 
IMSAI 4K RAM boards with software wrne-prorecc /4 MHz). 56S 
each. 6·slm IMSAI S-100 motherboard w1 r ~1 conneceor~; s 17. 
4-slot same; 5 I I Nick Ko/lat. 40S ldlewood Rd . Youngstown. 
OH 44S IS. f2 161 799· I 0 17 evenings. 

NEEDED: Circu1t·board cards for LA-30 DECwmer I w ill 
pay any reasonable case for orcu1c cards. Robe11 Perlstein. 14 2 
Dumas Rd .. Cherry Hill. NJ OB003. /609) 42B· 72B2 . 

FOR SALE: Altair Model BBDDA computer w1t.l1 16K 
memory plus many exrras. rncludrng software Send SASE ror 
more rnrormat1on. Lear Sregler fvkldel ADM 3A video terminal. 
5 700. Cemronics Model 730·3 pnnter: 5BSO . Complete 
package for 520DD. Cynthia S. White. 26 Boswell Rd .. Reading. 
MA OIB67. /617) 944-0443. 

WANTED: Used Shugart BO IR dllk dnves and use</ CRT 
Siegfried Seiffert. 100 Seav1ew Ave.. Monmouth Beach. NJ 
077SO. 

FOR SALE: Complete NEC PC-BOOO computer system fo1 
less ct1an half pnce. Includes 4 MHz ZBOA processor. 110 expan· 
SIOn unit With 64K RAM plus 32K PROM. dual floppy·drsk unit. 
vrdeo character dfsplay. lener·quallcy Sp1nwri1er pnmer /never 
used/. software. all cables. and many supp/res. Rare bargarn at 
s3BDD. Shawn Spilman. 262 E11ot SL. NatJCk. MA 01760 

FOR SALE: Heath H · l4 pnncer fully assembled and opera· 
uonal; S3SO. M1Chael Rrcr1ardson. I 0-03 Pheasant Hollow. 
Plainsboro. NJ OBS36. /609) 799-BOB7 after 6 p .m. 

FOR SALE: BYTE January 197B to May I9B2: S I DD U.S 
funds or s 120 Canadian. t\1IGlJ<lU(l M1uocomilLM1 January 
1977 f# IJ to April 19B2[except#14): 5 12S U.S. or 5 I SO Cana· 
dlan. onCon1pu11ng firse four issues ( 1979- BOJ. SB.SO U S or 
s 10 Canadian. A il rn mim condnion and you pay sl11pp1ng 
charges. Jacques Blars. 1698 9e Ave.. Charny. Quebec. 
G6W 4H2 Canada. 

FOR SALE: Zenrth/Heath H-89 32K RAM: SI 7DD H· I I 
16-bit 32K DEC KO I I ·HA processor. DEC PDP· I 1103 compatr· 
ble up to 60K. line clock. parallel interface. serral rmerface. 
anthmenc chip. and H·27 dual 8·1nch floppy-disk drrve: S4000 
H- 19 video eerm1nal. S900. fl.8 I 0 I 50 cps b1d1Teccronal pnnte1 
plus stand; S 1900. Includes manuracturer"s sotcware. CPIM for 
H·B9. and manuals. Henry Lee. 1290 6th Ave .. New York. NY 
10104. 12121 SBl-B725 days. 

Pournelle Wins BOMB 
Our ever popular industry critic 

Jerry Pournelle has walked away 
with th·e first place prize n the 
BOMB results for July . His User's 
Column entitled "Ada. MINCE. 
CP/M Utilities, Overpriced Docu­
mentation. and Analiza II" has 
netted Jerry the S 100 bounty. Phil 
Lemmons and Roger Taylor share 
the second place award of SSO for 
the second part of their two-part 
article. "Upward Migration. Part 2: 
A Comparison of CP/M-86 and MS­
DOS." Third place this month goes 
to Steve Leibson for the sixth and 
final part of his series. " The 
Input/Output Primer. Part 6: Inter­
rupts, Buffers. Grounds. and Signal 
Degradation ... 
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Reader Service 

Inquiry No. Page No. Inquiry No. Page No. 

1 47th STREET PHOTO 371 

2 BOO SOFTWARE 259 


431 BOO SOFTWARE 419 

3 A.S.T.RESEARCH B9 

4 AB COMPUTERS 4B9 

5 ABW CORP. 470 

6 ACCESS UNLIMITED 497 

7 ADV.COMP.PROD. 50B, 509 

B ADV.MICRO DIGITAL CORP. 2B 

9 ADV.SYS.CONCEPTS 490 


10 	 AEGIS SYSTEMS 274 

ALF PRODUCTS, INC. 56 

ALL SYSTEMS GO 492 


11 ALPHA BYTE COMP.PROD. 44, 45 

12 ALPHA BYTE COMP.PROD. 261 

13 ALSPA COMP.SYS. 49 

14 ALTOS COMP.SYS. 78, 79 

15 AMDEK CORP. 334, 335 

16 AMER.SMALL BUSN.COMP. 359 

17 AMER.SQUARE COMP. 205 

1B AMERICAN MOTOR CORP. 327 . 

19 ANDERSON JACOBSON 433 

20 ANSWER IN COMPUTERS, TIE 404 

21 APPARAT INC. 190 

22 APPLE COMPUTER INC. 115 

23 APPLEWARE, INC. 496 

24 APPLIED BUSN.CONCEPTS 494 


APPLIED CREATIVE TECH . 454 

25 ARCHIVE 397 

26 ARTIFICIAL INT'L.RESRCH. 4BB 

27 ASAP COMP.PROD.INC. 363 

2B ASC ASSOCIATES 486 

29 ASHTON·TATE 200, 201 


ASPEN SFTW.CO. 100 

3'.l ATARI 183 


AUDIOUGHT 267 

31 AUTOMATED EQUPMNT. 84 

33 AVOCET 122 


424 AV.T. ELECTRONICS 117 

34 B&B ELECTR 484 


432 BASF 345 

~ BAUSCH & LOMB INSTR.SYS. 113 

37 BAUSCH & LOMB INSTR.SYS. 113 

38 BAY TECHNICAL ASSOC. 394 

39 BELL & HOWELL 388, 389 


BELL, JOHN ENGR. 483 

41 BISON PROD INC. 337 

42 BISON PROD INC. 337 

43 BISON PROD INC. 337 

44 BISON PROD INC. 337 

45 BISON PROD INC. 337 

47 BIT 3 COMP.CORP. 14 

4B BIZCOMP 76 

49 BLACKBEARD ASSOC. 484 

50 BMC INTERNATIONAL 339 

51 BORLAND LTD. 333 


BOTIOM LINE, THE 195 

52 BOWER·STEWART 486 

53 BPI SYSTEMS 91 

54 BRIDGE COMPUTER 269 

55 BRIDGE COMPUTER 494 


427 	 BYTE BOOKS 241 

BYTE BACK ISSUES 412 

BYTE PUBL. INC. 267 


57 BYTEK COMP. SYS. 466 

58 BYTEWRITER 50 

59 C·SYSTEMS 494 

60 C.S.D.INC. 370 

61 CALIF. DATA CORP. 486 


CALIF. DIGITAL 516, 517 
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Unmatched Versatility and Value
These new Radio Shack printers give you quality
printing and impressive graphics. They're ideal for
home or business use. And because each has both
serial and parallel interfaces, you can use them with
virtually any desktop computer!

Print Dot-Addressable Graphics Fast!
The DMP-100 Dot-Matrix Printer has a bit-image mode
for high-density graphics. You can even get black and
white hard copy of TRS-80® Color Computer screen
displays (with our optional screen print program). The
DMP-100 prints 50 characters per second—faster
than ever at this low price. You get 80 (or 40
double-width) upper and lower case 5 x 7 dot-matrix
alphanumerics on an 8" line, with underline capability

Radio Ihaek
The biggest name in little computers“

A DIVISION OF TANDY coapoa/mom
Circle 331 on Inquiry card.

-~§__.

S

Color Graphics at an Unprecedented Price!
The CGP-115 Color Graphics Printer measures only
2I5/1a><81/4x81/2"—yet it’s a “fuII-size" performer.
You can create beautiful graphics (from charts to
computer-generated “dc-odles") in four coIors—red,
blue, green and black—p|us print alphanumerics.
Special built-in commands simplify drawing and
plotting. Print 40 or 80 characters per line at 12
characters per second. And you can print from one to
80 characters per line in the graphics mode in any size.

See Them Today!
Stop by your nearest Radio Shack store, Computer
Center or participating dealer—where you can find a
complete selection of dot-matrix and letter-quality
printers and multi-pen plotters.

F--—-——'1 |Q>2I |II |I II II II II |I |I II II |I |I |I 1I |I |I |I |I |I |I II II II I.I L_______J

Send me your free TRS-80 Computer Catalog.
Mail To: Radio Shack, Dept. 83-A-157

300 One Tandy Center, Fort Worth, TX 76102
AME

DDRESS _ ,
STATE ZIP

Retail prices may vary at individual stores and dealers.
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