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DPU card with error-correcting 
memory and controller cards 

68000-Powered for tomorrow 

Once again you get abig stride forward with Cromemco. 
This time it's our new DPU Dual Processor Unit. It gives 

enormous 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 

processor. 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 CROMIXt 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 of floppy 
storage, a 5 MB hard disk option , communications capabil­
ity , and multi-processor capability using our I/O processor 
card. 
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3715 Printer 

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 
Stor.age 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 

.. 
I 

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/ Mis a trademark of Digital Research 
tCROMIX is a trademark of Cromemco, Inc . 
WNIX is a trademark of Bell Telephone Laboratories 
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Tomorrow's computers today 
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What Cromemco computer card 

capability can do for you 


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 ha've beautiful high­
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-lV pictures. 
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Tomorrow's computers today 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 · 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOAWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-1 
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 

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter­
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we~ re able to describe here. 

NOW AT HALL-MARK 

AND KIERULFF 


For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Klerulff Electronics. Con ­
tact these national distributors for im­
mediate product delivery. 

CROMEMCO COMPUTE R CARDS 
• PROCESSORS -	 4 MHz Z-80 A CPU. single card 

computer, 1/0 processor • MEMORY - up to 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS• with PROM 
programming capability • HIGH RESOLUTION 
COLOR GRAPHICS - our SDI offe rs up to 754 
482 pixel resolution. • GENERAL PURPOSE IN 
TERFACEs-QUADART four-channel serial com 
munications, TU-ART two-channe l parallel and 
two-channe l serial, 8PIO 8-port parallel, 4Plq 
4-port isolated paralle l, D + 7A 7-channel D/A and: 
N Dconverter. printer interface, floppy d isk con ­
troller with RS-232 inte rface and system 
d iagnostics, wire-wrap and extender cards for you• 
development work. 

(415) 964-7400 
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The availability of small. powerful, and inexpensive computers has brought 
the power of the computer out of its traditional domain-science, 
mathematics, engineering, and business-data processing-and into the hands 
of historians, anthropologists, artists, musicians, political scientists, and others 
involved in the humanities, arts, and social sciences. Philip Schrodt tot "The 
Generic Word Processor" fame) presents a program to predict wars in his arti­
cle "Microcomputers in the Study of Politics." Kevin McKean shows how com­
puters can spin tall yarns in " Computers, Fiction, and Poetry,"and Wayne 
Holder helps you spin them yourself in "Software Tools for Writers." Ned and 
Lou Heite present their views on what is needed to advance the use of com­
puters in the humanities in " Breaking the Jargon Barrier: Designing Programs 
for Humanists." We also have a computer simulation of neighborhood 
segregation, a program for measuring people's attitudes, and more. 

Roger Taylor and Phil Lemmons conclude their two-part article "Upward 
Migration" with an in-depth comparison of CP/M-86 and MS-DOS, and their 
findings may surprise you . Jerry Pournelle gives his impressions of the West 
Coast Computer Faire in " Computers for Humanity," Steve Ciarcia shows you 
how to create sound effects with your computer, and William Barden Jr. il­
lustrates how to use the RS-232C port on TRS-80 Models I and Ill. A generous 
sprinkling of product reviews and regular features round out our July issue. 
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SCION. Install MlcroAngclo In your 
Multibus or S-100 host and let this 
Intelligent display processor bring 
your screen to life with full graph 
and text. MlcroAngclo features 
by 480 pixel graphics and 40 line 
85 character text displays. 
Save development time and overhead with 
SCREENWARE™, SCION's high level display 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 main 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-

m ·ec11m11WlWocr more 
MlcroAngelos to cute 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 MicroAngelo. Call us at (703) 476-6100. 
'OEM quan111y25 pnce lor Multibus or S·100 board 

SCICJN 

if the image is important 

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

Circle 343 on Inquiry card. 
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FILEFIX™ 

THE EASIEST WAY TO 

RECOVER LOST FILES 


FILEFIX UNDELETES files In your CP/ M 
directory (data in the actual files ore 
not altered.) 

• 	 With FILEFIXyou moyvlewyourCP/ M 
directory block ollocoflon mop. 

• 	 Display your files In short form ­
Including ERASED ftles. 

• 	 Display your files In long form with 
block and sector status. 

• 	 Display your disk stofus completely. 

With FILEFIX Its easy to PROTECT a nle 
and CLEAN erased n1es or FORGE multi­
ple user links to the some file. 

Fl LEFIX Is easy to use by both the novice 
and the experienced CP/ M user. 
Your FILEFIX disk will not only allow you 
to recover erased ftles In the directory; 
several utllittes ore provided which allow 
you to SHOW textnles one screenful at a 
time; ENCRYPI' files wtth a one or two 
letter password; COPY files; RENAME 
files; VERIFY files and more. 

FILEFIX Is $100. and works with CP/M 2.2 

CP/ M is a trademark of Digital Research. 

FI LEFIX™ is a trademark of Alan A. Miller , PhD. 


SEE YOUR COMPUTER DEALER FOR MORE 
DETAILS, OR CALL DIRECT. 

SOFTV!ARE 
SOFTV!ARE 
DIGITALMARKETING 
DIGITAL /\!1!1RKETING1 

M 

DIGITAL MARKETING CORPORATION 

2670 Cherry Lane • Walnut Creek, CA 94596 
(4 15) 938 ·2880 • Telex 17· 1852 (DIGMKTG WNCK) 
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The Briefcase 

Computer Market 


Heats Up 


by Chris Morgan , Editor in Chief 

Last April I predicted that "within two years the market will be flooded with 
portable computers having built-in screens of every size and shape ." My 
prediction is coming true sooner than I expected. Several machines on the 
market now feature flat-screen displays; the most heralded is the Compass 
computer from Grid Systems in Mountain View, California . The Compass has 
many fascinating features. At $8150, though, it's in the premium class. But 
some competitively priced machines have sprung up as well. This month I'll 
examine some of the new briefcase computers. 

Diverse in price, size, and quality, these new briefcase computers have at 
least one thing in common : they use a flat screen rather than a cathode-ray 
tube to display characters . Several technologies exist for building flat-screen 
displays, but the two that currently dominate the field are liquid-crystal 
displays (LCDs) and electroluminescent displays. (The Osborne 1 computer, 
though it qualifies as a portable computer because of its size, uses a conven­
tional 5-inch CRT.) 

Liquid-crystal displays can be found in the IXO Telecomputing System 
(featured on the April 1982 BYTE cover); the Epson HX-20 (April 1982 BYTE, 
page 104); the Toshiba TlOO (May 1982 BYTE, page 109); the Panasonic 
Link- formerly known as the HHC (January 1981 BYTE, page 34); the Sharp­
manufactured Radio Shack Pocket Computer (January 1981 BYTE, page 45); 
and several other models. The Grid Compass is currently the sole example of 
an electroluminescent-display computer . (The display is manufactured by 
Sharp in Japan .) 

Photo 1: Compass computer fro m Grid Photo 2: Teleram T-3000. 
Systems. 
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Of course Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer, too . And they 're fully compatible , providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fit the 
same high standards set by IBM. 

At Percom we've been making disk storage systems 
since 1977. We build quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent after-sale service. 

So expect more from Percom. You won 't be 
disappointed. 

Percom disk drives for the IBM Personal Computer are 
available in 40-track single- and dual-head models, and 80­
track single-head models. Call or visit your independent IBM 
Personal Computer dealer - and fit right in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 

PR ICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

(~EfilJ()M] 
PERCOM DATA COMPANY , INC . 

11 220 PAGEMILL RD • DALLAS. TX 75243 • (214 ) 340·7081 

IBM and IBM PERSONAL COMPUTER are trademarks of lnternatJonal Business 

Machines. Inc. 

PERCOM is a trademark of Percom Data Company. Inc. 


Minimum system requirements are an IBM System 
Unit with 16 Kbytes of RAM and 5'/•" Diskette Drive 
Adapter. Drive models supported depend on DOS 
used. An optional cable available from Percom is 
required for external (add-on) drives. 

411'------------- ...... 

/ 	 Yes ... I'd like to know more about Percom diskette drives \ 

for my IBM Personal Computer. Rush me free li terature. II 

no. I 

I Send to: PERCO M DATA COMPANY Inc Oept 2-B0 1 
11220 Pagemill Road. Dallas, Texas 75243 I 

I
I name 

I 
I 

I street I 
I ci ty state I 
I zip phone number I 

I intend to add a hard-disk system to my computer 0 yes 0 
MAIL TO DAY ' \ 

~-------------"' 




efflcierlcY a flexibfflty. 
lnterEdlr screen editor Is designed so that 

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

lnterProof'" spelling checker and corrector is an 
all-in-one utility. lnterProof checks the words in any 

Edltorlal---------- ­ - -

Photo 3: The T-3000's liquid-crystal display is the best around. 
The characters stand out clearly against a light, nonglare back­
ground. 

Although electroluminescent displays offer a superior 
image, they consume a lot of power-so much that they 
cannot be battery operated as can LCDs. So the other­
wise portable Compass computer has to be plugged into 
an AC receptacle. The Compass, however, offers com­
pensations, such as a sophisticated custom operating 
system and a simplified set of "modeless" commands that 
let you, say, jump out of a word-processing program, do 

text file against its 14,000 literal word dictionary, and 
automatically corrects the word spelling. 

lnterComp'" source compare utility eliminates 
time wasted reading and re-reading revisions. It's 
ideal for word processing and programming 
applications. 

All Ithaca lnterSystems software runs on any 
Ithaca computer system and on any Z-80 based 
machine running CP/M-MP/ M. You'll fi nd 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 fact s 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. 

;g:.:::::­

·~ 
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Dootl®o~~J>~tl®ooo~™ 
We th ink as fast as you do. 

Ithaca lnterSystems, Inc. 

1650 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 Dig ital Research, Inc. 

Circle 198 on Inquiry card. 

some calculations, and jump back in with a minimum of 
fuss . At present, the Compass is available to corporate 
customers only; the fi rst delivery is scheduled for 
September. It will be available in quantity to consumers 
some time in 1983. 

A Good Portable Computer for Writers? 
I do a lot of writing in remote places, and I've searched 

for a battery-operated computer that will let me use 
Wordstar, Magic Wand, or a similar word-processing 
program to write articles, edit them, and relay them back 
to the office via phone. None of the computers listed 
above, including the Compass, completely fits my needs. 
They don 't accept commonly available software, or they 
are not truly portable. The Sony Typecorder doesn't 
make it, ei ther. The Typecorder is a portable, dedicated 
word processor with a one-line LCD display . Unfor­
tunately, its editing fu nction controls are awkward to 
use, and only half a line of text can be displayed at once . 
The Typecorder falls just shor t of being a really useful 
product. A multiline display would help immeasurably . 
And that brings me to another new electronic aid for 
writers: Teleram's new T-3000. 

The T eleram T-3000 
The T-3000, which will probably sell for less than 

$3000, has all the right featu res. It 's small in size and 
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weight (13 by 9 314 by 3 1/ 2 inches, under 10 pounds) ; bat­
tery powered with rechargeable batteries; it has an 
80-column by 4-line liquid-c rystal display that tilts for 
better visibility; it has built-in bubble memory with up to 
256K bytes (the bubble memory emula tes drive A in the 
CP / M environment, thus letting the user run C P / M pro­
grams); 64K bytes of RAM; 4K bytes of ROM ; a low­
power version of the Z80 processor; standard keyboard 
with 16 function keys and a numeric keypad ; and an RS­
232C interface. An office module is al so ava ilable from 
Teleram that lets you add a video monito r, up to four 
5% -inch fl oppy-disk drives, printers, additiona l bubble 
memory, and o ther peripherals. 

Teleram, with headquarters in White Plains, New 
York , has been manufa cturing porta b le computer ter­
minals for repo rters and writers for several years . On a 
recent trip to the Teleram offices l auditi oned a prototype 
of the T -3000. Its mos t striking feature is the liquid ­
crystal display. It 's the best-quality LCD I've seen . 
Characters stand out in sharp relief against a light , matte­
finish background . Readability is good even at 45 degrees 
off axis. But the screen flips up during use, so angles 
shouldn 't be a problem . 

The keyboa rd layout is simple and logical , making it 
comforta ble to use . And with an overlay , the 16 function 
keys could be used with word processors and the like . 

As of this writing, Teleram plans to offer a variety of 
software with the machine, including a word processor 
(Wordstar or equivalent ), a spread-sheet program, and a 
BASIC package (to be determined ). The LCD acts as a 
"window" onto a standard 80-character by 24-line screen. 
Separate window and cursor controls let you move 
around on the page. 

The T-3000 uses lead-acid batteries (the same tech­
nology as car batteries) rather than the more common 
nickel-cadmium batteries . Lead-acid batteries cost much 
less, but cannot be allowed to discharge too far lest they 
lose their recharging efficiency. To prevent this , the 
T-3000 gives you two separate warnings when the bat­
teries get low. If you still fail to turn the machine off, the 
computer then saves the current fi le and turns itself off . 
The batteries should last for a minimum of five hours be­
tween charges, even longer when using a word processor 
because word processing does not unduly exercise the 
power-consuming bubble memories. 

So it is possible to create a relatively inexpensive com­
puter with real word-processing capabi lity. Teleram has 
done an excellent job with the T-3000 . I'll be using it over 
the coming months , and I expect to write a n update later 
this year . By then there should be many more briefcase 
computers on the market from both Japanese a nd 
American manufacturers. I like the trend. • 
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MDRRDW DESIGNS 

Cost effective answers to 

floppy disk problems. 


, 

tors on the track. The result? 
accumulator transfer floppy 
DMA answers. Standard, 

Additional data on the track 
disk controllers can stall your is immediately available . 
microcomputer system 's Without the 80 millisecond 
CPU for as long as 160 mil­ rotat ional latency normally 
liseconds. Just to access and encountered . And sim ilar 
transfer a sector of data to efficiencies occur with disk 
main memory. If CPU pro­ writes. Sectors in the track 
cessing speed and system per­ buffer are conditionally writ­
formance are critical .you need ten on the disk only if a new 
something better. That's track is accessed . And only 
where Morrow Designs' new one revolution of the disk 
intelligent Disk Jockey OMA'" is required . 
controller comes in. This new Now, prices:" All systems 
breed of perpherial handles listed are supplied with a 
both 51i{i" and 8" drives and floppy disk drive, Disk Jockey 
can read almost any format Direct Memory Access Con ­
in existence . Speed ? Your troller, CP/M** 2 .2 operating 
CPU runs at full ti lt while the system , power supply, fan , 
OMA controller seeks and cables, cabinet and Microsoft 
gathers a sector of data . 5.2 BASIC. 
How? Information transfers Even lower prices. Morrow 
to and from main memory Designs' floppy disk systems 
occur as "cycle steals" from with Disk Jockey'" 20 control­
the system bus . And the lers offer the same high qual­
missing memory cycles are ity at even lower prices. Now 
transparent to the CPU total­ without memory mapping! 
ling only two milliseconds Fast answers. See Morrow 
instead of the usual 80. Designs' family of cost effec­
Build a buffer. Give the Disk tive floppy disk systems at 
Jockey OMA a little extra memory and your system 's per­ your computer dealer. For a somewhat more leisurely 
formance gets even better. The extra storage is used as a answer, circle the reader service number below. For imme­
track buffer. So, whenever a sector on a new track is read, diate answers, phone us at (415) 524-2101. 
the track buffer is automatica lly filled with the other sec- LOOK TO MORROW FOR ANSWERS. 

5Y4 Inch Systems (formatted data) 
400,000 Bytes (1) Dual Sided 48 TPI Drive $ 995 
800,000 Bytes (2) Dual Sided 48 TPI Drive $1695 
800,000 Bytes (1) Dual Sided 96 TPI Drive $1495 

1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2495 
OEM pricing available 

· Prices sub1ect to change without notice. 
Disk Jockey OMA and Disk Jockey 20 
are trademarks of Morrow Designs 

··cP/ M is a trademark of D1g1tal Research . 
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8 Inch Systems (formatted data) 
500,000 Bytes ( 1) Single Sided Drive $1195 

1,000,000 Bytes (2) Single Sided Drive $1975 
1,000,000 Bytes (1) Dual Sided Drive $1495 
2,200,000 Bytes (2) Dual Sided Drive $2575 

OEM pricing available 

MDRRDW DESIGNS 

5221 Central Avenue, Richmond. CA 94804 

(415) 524 -2101 
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PRINTERS APPLE® CP/M 
PSON 1 SICORP ASHTON· TATE 

MX· 100 .. . .... .. . . . ... 729 .00 VISICALC® APPLE dBASE II VERSION 2.3A . 529.00 -
Lisi : 995.00 DOS3.3 .. . . . . .... .. ... 190.00 DATA BASE MANAGEMENT 


SYSTEM AVAILABLE MX·80 FT with Lisi : 250.00 
IN MAN Y FORMATS. 

GRAFTRAX ..... .. . . . . . 619.00 VIS/CA LC® IBM 64K . ... 158.00 List: 700.ooLisi: 795 .00 List: 200.00 

MX·80 FT .. ............ 549.00 

List: 745 .00 
 VISICALC® IBM 256K ... 190.00 

List: 250.00 FOX&GELLER 
MX·80 with GRAFTRAX . . 4 79. 00 
List 645.00 QUICKSCREEN.. . . ..... 129.00VIS/DEX ............... 190.00 


Lisi 149.00 8141SERIALINTERFACE.64 .00 Lisi: 250.00 
dUTIL. ... . .. ... ... . . .... 75 .008150 SERIAL VIS/PLOT .............. 158.00 


List: 99.00List: 200.oo 
WITH 2K BUFFER VIS/TERM ..... . .. . . .. .. . 79 .00 

8151 SERIAL MICROSOFT 

INTERFACE ....... . •... 140.00 


Lisi: I 00.00 

INTERFACE . ... . ....... 155.00 VIS/TREND . . .. . ........ 249.00 
WITH 2K BUFFER AND List: 300.oo BASIC 80 .............. 285.00 
Xon!Xoll PROTOCOL BASIC COMPILER ...... 315. 00 

8230APPL E'l' CABLE .... 24.00 
VIS/FILE ....... . .. . . ... 190.00 


List: 250.00 COBOL 80 . . ... ........ 568.00 

PARALLEL 

DESKTOP PLAN/I ...... . 190.00 FORTRAN80 . .. . .. .... 345.00

8 13 1 APPLE'l' List: 300.00 muSIMP/muMA TH . . .. . . . 215.00INTERFACE ............. 63.00 
 DESKTOP PLAN/II ...... 149.00PARALLEL MACRO 80 .. .......... 140. 00 


List: 250.00 

GRAPPLER INTERFACE 
 VIS/PACK: . . ......... . . 599.00

AND CABLE: .. . . .. . .... 125.00 
 INCLUDES VISICALC. LEXISOFT 

FOR APPL? . MX·BO VIS/FILE, & VIS/TREND! 
(MUST have Graflrax). MX·BO FT. VIS/PLOT. SPELLBINDER.... . . .... 299.00 
MX· 100. IDS PAPER TIGERS List: 700.00 Lisi : 495.00
AND C. /TOH PRO WRITER 

SPELLCHECK .......... 225.00 
List: 295.00MICROSOFTIDS 

TIME MANAGER ... . .... 125.00PRISM PRINTER 132. .. 1699.00 MICROPROList: 150.00 
Lisi: 1995.00 

WORDSTAR..... . ..... . 293.00 
799 Lis t: 495.00~~1;9":_~RINTER 80 · · · · · ·OO J~#EESOFTCOMPILER . 150.00 

WORDSTAR FORIBM . . . 289.00
PAPER TIGER 560G ... 1149.00 FORTRAN 80 .......... 165.00 
 List: 495.00 

COBOL 80 .. .. . . .. .. .. . 550.00 SUPERSORT.. .. ....... 168.00 

A.L. D.S . . .............. 105.00
OKIDATA MAILMERGE ..... ..... . 103.00 

MICROLINE 84 . . . . . . .. 1199.00 DATASTAR............. 235.00 

MICROL/NE 83A ..... . .. 749 .00 MICROPRO SPELLSTAR ... ... .. .... 155. 00 
WORDSTAR... . .. .. . .. . 234.00 CALCSTAR .. . ......... 199.00M/CROLINE82A . ....... 499.00 

Lisi : 375.00 

MICROLINE 80 ......... 365.00 
 CALCSTAR .......... .. 149.00 


C.ITOH ACCESSORIESHAYDEN 
PRO WRITER PARALLEL . 499.00 


List: 845 .00 
 PIE Writer .............. 124.00 
APPLE" WORD PROCESSOR PROWRITERSERIAL ... . 650.00 APPLEList: 14 9 . 9 5 

List: 885.00 


F· 10PARALLEL .. .. . . . 1560.00 APPLESOFT COMPILER . 145.00 
 VIDEX
F-10 SERIAL .......... .. . CALL 


VIDEOTERM .. . . . . . . ... 290.00
MODEMS KEYBOARD ENHANCER . 105.00 

HAYES 
MOUNTAIN

CHRONOGRAPH .. ... .. 199.00 

List: 249.00 MULT/110 ........ •. .... 178.00 


SMARTMODEM .. .. . . .. 2 27.00 

MICROMODEM/I ..... .. 299.00 


APPLE'" 
 MICROSOFT 

NOVATION PREMIUM SYSTEM: . .... 619.00 
INCLUDES: Z·80 SOFTCARD, 
16K RAMCARD. VIDEX 
VIDEO TERM. and CPI M USER APPLE'l' ·CAT .... . .... . 325.00 


GUIDE. 

List: 389.oo 
 List: 775.00 


AUTO-CAT. ... . ... . .... 213.00 
 Z-80 SOFTCARD ... . .. . 299.00 
D·CAT.......... . ...... 156.00 16K RAMCARD . . ... ... . 150.00 

http:8141SERIALINTERFACE.64.00


TO ORDER· 
THE MICROHOUSE ORDER CENTER IS OPEN 

9:00 AM · 8:00 PM EASTERN TIME MONDAY 
THROUGH FRIDAY. 

CALL TOLL ·FREE FOR ORDERS. PRICE 
OUOTES. AND A VA/LA BIL/TY: 

1·800•523·9511 
IN PENNSYLVANIA. AND FOR TECHNICAL 
SUPPORT: 

1•215·868·8219 

M/CROLINE 
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 INFORMATION ON OVER 
1000 MICROCOMPUTER HARDWARE AND 

SOFTWARE PRODUCTS, 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 
MICROUNE OPERA TES AT 300 8AUD. 8 BITS, 
NO PARITY, 1 STOP BIT. 

SHIPPING. 
ADD 2% TO ALL ORDERS. DIFFERENCE WILL 

BE CREDfTED. OUTSIDE CONTINENT AL UNITED 
STATES ADDAN ADDITIONAL $5.00. 

ALL ITEMS SHIPPED UPS GROUND. OTHER 
SHIPPING METHODS AVAILABLE UPON 
REOUEST. 

'AYMEN 
ACCEPTED PAYMENT BY PERSONAL CHECK, 

MONEY ORDER. C.0 .D .. MASTERCARD, OR 
VISA . PURCHASE ORDERS NEED PRIOR 

APPROVAL. 


MICROl.JNE PAYMENTS BY PERSONAL CHECK, 

MONEY ORDER, C.O.D .. MASTERCARD. OR 

VISA ONLY. 

PENNSYLVANIA RESIDENTS ADD 6 % SALES 
TAX. 

MICROHOUSE 

1444 LINDEN STREET 


P.O. BOX 498 

BETHLEHEM. PA 18016 


PRICES AND SPECIF/CATION SUBJECT TO 
CHANGE WITHOUT NOTICE. 

ALL ITEMS SUBJECT TO AVAILABILITY. 

SUPERCALC is a trademark ol SORCIM. 

V/SICALC. VIS/DEX. VIS/PLOT, VIS/TERM, 
VIS/TREND. DESK TOP PLAN, and VIS/FILE 

are trademarks of VIS/CORP. 

SOFTCARD, RAMCARD, TIME MANAGER, 
and PREMIUM SYSTEM are trademarks of 

MICROSOFT. 


WORDSTAR. SUPERSORT. MAILMERGE, 

DATASTAR, SPELLSTAR. and CALCSTAR 

818 1rademarl<s ol MICROPRO INTERNATIONAL. 


dBASE II IS a trademark of ASHTON· TA TE. 


SPELLBINDER IJfld SPELLCHECK are trademarl<s 

of LEX/SOFT. 


MICROMODEM II is a trademark of HA YES 

MICROCOMPUTER PRODUCTS, INC. 


PRISM is a trademark of INTEGRAL DA TA 

SYSTEMS. INC. 


APPLE Is a registered trademark of APPLE 

The 
Micro 

Computer
People 

TM 

SAVINGS *'f

SUPPORT. 

SORG/M's

SuperCa1c· 


tor the IBM~Pc 

COMPUTERS. 

CPI M is a registered trademark of DIGITAL 
RESEARCH. 



Letters 


How New Is Skip Sequential? 

I share Jack Purdum's enthusiasm for 
what he calls the Skip Sequential file pro­
cessing method (see "Skip Sequential : A 
New File Structure for Microcomputers," 
March 1982 BYTE, page 466). Certainly a 
number of BASIC programmers will 
realize enhanced file processing with this 
very simple and elegant technique . How­
ever, I want to call to the attention of 
both Mr. Purdum and your readers the 
fact that the term "skip sequential" is an 
existing one that has been described in 
computer-science and data-processing 
literature. 

Although the technique described by 
Mr. Purdum is most probably new (at 
least as applied to microcomputers), the 
term "skip sequential" is most certainly 
not. "Skip sequential" processing is in fact 
one of the methods of processing an ISAM 
(indexed-sequential access method) file 
and is used in PL/I and COBOL. A discus­
sion of this technique, explicitly referred 
to as "skip sequential processing," appears 
on page 145 in a recent book, File and 
Data Base Techniques by James Bradley 
(CBS Educational and Professional 
Publishing, 1982). 

Given the above, I highly recommend 
that Mr. Purdum consider a new nomen­
clature for his technique . His use of an 
existing term for the technique he has 
described is inappropriate and will only 
cause confusion within the computing 
community and will probably result in his 
technique's being lost in obscurity . The 
new name should also better reflect the 
true nature of the technique , which I 
would classify as direct access of variable­
length records. In any case, I'd be inter­
ested to see the results of his trademark 
search should he decide to stick with the 
term "skip sequential. " 

Michael David Stebe! 
UPA Technology Inc. 
60 Oak Drive 
Syosset, NY 11791 

I had to laugh at Jack Purdum's article 
"Skip Sequential : A New File Structure 
for Microcomputers. " Mr. Purdum states 
that his" 'new' [Mr. Purdum's quotes] file 
structure ... is based on such a simple 
idea that many computerists will wonder 
why they didn't think of it. " Indeed. And 
many more will wonder why Mr. Purdum 
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thinks he invented an idea that has been 
around for over 20 years . 

I have to admire the guy's brass, 
though. After explaining his technique 
(which, to give him credit, is useful and 
needed to be publicized), he graciously 
grants us permission to use it personally, 
but requests that we contact him before 
making commercial use of it. I wonder if 
his company, Ecosoft, has notified the 
legal departments at IBM, AT&T, DEC, 
Digital Research, the Massachusetts In­
stitute of Technology, and the U.S. 
Department of Defense, to name only the 
more well-known organizations who have 
had the temerity to pirate this "invention." 

In essence, Mr . Purdum has described a 
useful method for getting around a limita­
tion in BASIC (i. e., the lack of an "OPEN 
FOR APPEND" statement) by keeping an 
internal copy of the end-of-file pointer . At 
the end of the article, he extends this idea 
to the more general one of keeping an in ­
dex to a fully random file. Apparently he 
is unaware of the following: 

First, the lack of an "OPEN FOR 
APPEND" is highly unusual , found only 
in BASIC and a few other special-purpose 
languages. "OPEN FOR APPEND" is con­
sidered essential by most operating-sys­
tem designers. 

Second, all operating systems keep an 
internal end-of-file pointer for every file ; 
this is inherent in providing a filing 
system . Most modern operating systems 
make this pointer available by way of a 
system call for ·use in random seeks . 

Third, the idea of keeping an index of 
pointers to records or bytes in a file, 
whether kept in that or another file, is also 
very old . Since my library goes back only 
10 years, I cannot give a reference to even 
an early, let alone the original , descrip ­
tion . 

And finally , regardless of the originality 
of the idea, there is currently no legal 
basis in the United States for claiming any 
kind of ownership of a software con­
struct, algorithm, or coding technique . 
Most of us decry this situation, but it is a 
fact. Programs can be protected by copy­
right (maybe) and trade secret (almost cer­
tainly , although you had better know 
what you are doing), but algorithms are 
considered to be "mathematics" (sure), 
and mathematics, being a naturally 
occurring phenomenon or "law of the 
universe" (hah! ), cannot be patented or 
otherwise protected . 

Oh, yes . In case you haven't guessed, I 

am going to make use of Mr. Purdum's 
technique without asking permission; or 
rather, I will continue to make use of it, 
because I have been using it for so long 
that I can't remember who taught it to me. 
I would recommend that all other BYTE 
readers do likewise. If they feel ambitious, 
they might also write their congressmen to 
complain about the lack of legal protec­
tion for software, so that they will have 
some protection when they come up with 
an original idea. 

Geoffrey H. Kuenning 
Design Interface 
216 25th St. 

Manhattan Beach, CA 90266 


Jack Purdum Replies 
Mr. Kuenning's letter seems to raise two 

issues: (1) the "newness" of Skip Sequen­
tial (SS) f iles and (2) the right to use them. 
Concerning the first issue, I am aware that 
similar file structures are available on 
other, usually larger, systems either as 
part of a language or through system calls . 
Indeed, this was the reason for placing the 
word "new " in quotes (see the third 
paragraph of the article). Howev er, as 
Mr. Kuenning points out, this structure is 
not available in any dialect of BASIC with 
which I am familiar . In that respect, it is a 
new file structure for the BASIC program­
mer. 

Concerning the second issue, at the time 
the article was written (in the fall of 1980), 
our accounting package was the mainstay 
of our product line . We were concerned 
that SS files would be used by someone in 
direct competition with us. We thought 
that if a product was in direct competition 
with the accounting package, a nominal 
fee might be charged. By the time this 
letter is printed, however, we will have 
sold the package to another firm . We 
have, therefore, dropped the idea of 
licensing altogether. 

I have had a surprising number of 
letters from indiv iduals that hope to be 
using SS files in the near future . I am 
pleased that Mr. Kuenning plans to be 
among them . 

The Base 2 Printer 

I enjoyed Walter Jeffries's article "Base 
2 Printer" (March 1982 BYTE, page 206) . 
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ASAP offers a 15-day buyer protection policy: tull money-back guarantee if not totally satisfied. 
........ _.., name. address. phone; ship by:UPS or Mall. Shipping charge: add $2.90 up to 1lb. (UPS blue). U.S. Mail add S1 .50 (U.S. only) ($25.00 
minimum order). r..We acc:ept cash. check. money orders, VISB and Master Charge (U.S. funds only).Tax:8%talif. res., COD's and terms available on 
approval (Schoof PO'S Acclpted), 

Toll free outside California: (800) 421-7701 inside California: (213) 595 8431 (714) 891-2983 
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I, as well as many other people in a c lub to 
which I belong, own one or more Base 2 
printers. 

Owners should be aware of two possi­
ble problems. The first can lead to 
repeated fa ilures of the type experienced 
by Mr. Jeffries. The cause is bad bypass 
capacitors; Base 2 must have been un­
lucky enough to get a bad batch . There 
are two checks that can be made . First, 
measure the + 5 volts DC with respect to 
ground on pin 18 of the Centronics con­
nector 03). If it reads low (less than +5 
volts) you can suspect a bad bypass 
capacitor . Next check each bypass 
capacitor's temperature . Most owners 
have been able to find the bad capacitor(s) 
by touching each one to detect a 
temperature rise. One person even found 
one capacitor discolored. 

The second problem is much less likely 
to happen, but you still may want to pro­
tect your investment. It occurs when one 
of the print-head transistors does not turn 
off due to failure or other reasons. It ruins 
the print head at a repair cost of between 
$35 and $45. The solution is to fuse each 
print wi.re solenoid . The easiest place to 
do this is where the print-head cable mates 

THE MULTI-USER FRIENDLY MEMORY BOARD WITH 

NO 

D Multilayer board and bus 

to the chassis cable . A socket can be 
rigged at this point to accept a 14- or 
16-pin header. To the header solder seven 
3-amp fuses. Any miniature 3-amp fu se 
will do . You may also want to protect the 
stepper motors similarly . 

If anyone has any related information 
they would like to share, I can be reached 
at the address below . 

John A. McKinney 
2430 Bethel Drive 
Anaheim, CA 92806 

In 1979 I was evaluating various 
printers for use with my Z80 S-100 
system . At the time, no one printer was 
able to satisfy all my needs. Then at the 
'79 WESCON show in Los Angeles I came 
upon John Amos, then president of a 
small Fullerton firm named Base 2. 

The product on display at WESCON 
was a model 800 MST printer. After 
reviewing the printer specifications and a 
demonstration , I knew that I simply had 
to have one of those printers. Hence, I 
became one of the first people to place an 
order for this product. The first deliveries 
were expected to take place in the spring 

D 256 kilobytes 150 NS 
dynamic ram 

D Designed to operate in any
S-100 System IEEE or Non­
IEEE 

D 16-bit addressing option : 
Powerful Macrotech Mem­
ory Mapping (M3) bank se­
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any4K block of the 256K 
on board physical memory. 

D 24-bit direct addressing 
option 
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D " Educated" cycle control 
module generates all tim­
ing on board asyn­
chronously for maximum 
access speed and uniform 
operation 

D Comprehensive technical 
manual with complete in­
stallation guide and source 
listings for MP/M II ™• and 
" Virtual Disk" sol id state 
disk applications. 

D OMA operation fully sup­
ported in strict accordance 
with IEEE 696 standard . 

D 8116 data transfer protocol 
D Parity error detection 

signal filterin'g for noise­
free operation . 

D Full one year warranty 
If you wlsll , send a check or money 
order for 51 ,379 (In California add 6% 
ules tex where applicable). 
Manual available at 525.00 each 
refundable with order. 

"Registered Trademartc of Dlgllll l 
Resean:h Corp. 
OEM & Dealer Inquiries Invited 

MACROTECH International Corp., 
22133 Cohasset St. , Canoga Park, 
California 91303 
(213) 887-5737 

of 1980. Five months of waiting weren' t 
that bad , since they were accepting no 
money until deliveries could be made. 

I received my printer, SIN 474, in Feb­
ruary 1980. After only one hour of use, 
the printer malfunctioned. When I re­
turned the unit to the factory it was dis­
covered that some of the internal fuses 
used to protect the print head had opened . 
The fuses used at that time were con­
siderably underrated for that particular 
use because of power surges that occurred 
whenever the unit was turned on and off. 
Since there was little space for a larger set 
of fuses, a design change was made by 
replacing the fuses with straight pieces of 
wire. 

Three weeks later, I was again back at 
the factory. This time the problem was 
caused by a component failure on the 
power-supply board . Between March and 
June, I made four return trips to the Base 2 
factory to have various modules replaced 
due to component failure . 

I continued to encounter problems, on 
and off, for the nex t yea r and a half . I had 
been making return trips to Base 2 on an 
almost regu lar basis . They had been very 
courteous and understanding of the prob­
lems I experienced; but I did not wish to 

support. I then decided to seek a complete 
refund of my purchase price plus an addi­
tional $100 incurred for printer number 
four . 

My first attempts at obtaining a $749 re­
fund were met with outright hostili ty . I 
was unable to contact president John 
Amos or any other of the personnel whom 
I had dealt with previously . I even sent a 
letter, which was never acknowledged, re­
questing my $749. I then filed for a court 
action against Base 2, seeking a $749 re­
fund plus court costs . 

The court date was set for ovember 
25, 1981. But on October 29, I received a 
notification of nonservice from the 
Orange County Marshal. Apparently , 
sometime during the month of ovember, 
Base 2 went out of business . What 
happened after that is somewhat sketchy. I 
was informed that contact with Base 2 
could be made through Advanced Com­
puter Products (ACP). I was further in­
formed that only written requests for in­
formation would be acknowledged . I 
wrote a letter to this company but didn 't 
receive any response. It was my feeling 
that perhaps the advice about contacting 
ACP was given to prevent people like 
myself from directly reaching the cor­
porate officers of Base 2. 
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ested V1deoterm 80 
column card· 
• 80 characters x 24 lines 
• True decenders 
• 7 x 9 character resolution 
• Low power consumption 
• 	Compatible with most word 

processors 
• Softcard and CP/ M compatible 
• Modem compatible 
• 	Most popular character set of 

any 80 column card 
• Alternate character fonts available 
Suggested retail price $345.00 

The Soft 
Video 
Switch 1s 
an auto­
matic ver­
sion of the 
popular 
Sw1tch­
plate. It 
knows 
whether 1t should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of sw1tch1ng v1deo­
out signals so you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Video erm with 
Firmware 2 .0 or greater may be 
used with the Soft Video Switch 
The single wire shift mod 1s also sup­
ported. Package price 1s $35.00. 

The or1g1nal Keyboard and Display 
Enhancer 1s still available for Rev1­
s1on 0-6 Apples Con which the new 
Enhancer )[ will not f1tl These 
Apples have memory select sockets 
at chip locations 01 . E1 & F1. The 
Keyboard and Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func­
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer The price 1s $129 00 

V1deoterm Util1t1es Disc $37.00 
C1ncludesJ 

• Fant Editor 
• Pascal M id-Res Graphics 
• Applesoft Read Screen Utility 
• Top & Bottom Scrolling 
• Pascal V1dpatch 
• Graphics Template 

Character Set EPROMs $29.00 ea 
• Half Intensity 
• Inverse 
• German 
• Katakana (Japanese) 
• Line Drawing Graphics 


CExpandedJ 

• Spanish 
• French 
• M ath & Greek Symbols 
• Super & Subscript 

Dvorak EPROM 
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What has happened since? Well, im­

mediately afterwards I bought an Epson 
MX-80 FIT. It has performed flawlessly 
and looks a lot better too. The Base 2 
printer sits on a shelf gathering dust. One 
of these days I hope to repair it when I 
have the time. My co-workers at Rock­
well occasionally rib me and ask if I've 
found John Amos yet or if my Epson still 
works. 

Base 2 really had a good idea for what a 
printer should be. Too bad it didn 't work. 

Victor Ung 
1980 Magnolia Drive 
Monterey Park, CA 91754 

I read with great interest Walter 
Jeffries's very well done review of the Base 
2 printer . Unfortunately , Base 2 is no 
longer in business . I discovered this fact 
when 1 had trouble with my printer. 

I realized that I was not the only one 
that might need service, so I located the 
management of Base 2 and made ar­
rangements with them to provide service 
on the Base 2 printers. We were fortunate 
enough to locate some of Base 2's former 
technical staff who trained our engineers 
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in every aspect of the printer, including 
sources for ail parts, ribbons, tractor 
assemblies, cases, boxes, and so forth. 

We understand that there are several 
thousand Base 2 printers in the field and 
eventually some of them will need service. 
We at Computer Peripheral Repair are 
prepared to provide prompt service 
and / or spare parts at a reasonable cost. 

I appreciate the near disaster the author 
had with the shorted rectifier. To prevent 
this in the future, try lifting the rectifiers 
off the printed-circuit board about an 
eighth of an inch to allow the air to cir­
culate around them and keep them cool. 
We have found that keeping the rectifiers 
cool will prevent them from shorting out 
and blowing fuses. If the fuse does not 
react quickly enough you will certainly 
burn out your print head. The print heads 
are expensive, but we have found that we 
can usually repair them at a fraction of the 
cost of a new one. 

Thomas B. Torrence 
Customer Service 
Computer Peripheral Repair 
1483 East Warner Ave . 
Santa Ana, CA 92705 

Infernal Documentation 

There are three rings in hell reserved for 
the writers of computer documentation. 

Ring One is for people who use names 
like "FILE.TXT" in examples. Angels, of 
course, use names like "FRODO.TXT" so 
that the novice is never confused between 
key words and arbitrarily chosen names. 

Ring Two is reserved for people who 
document some 200 commands and 20 
subcommands of a word processor 
without a single worked example or 
without showing how the commands in­
terface to any other popular hardware or 
software. Angels provide a few complete 
(from logon to logoff) an notated examples 
showing the most commonly used com­
mand sequences. Archangels provide 
source listings . 

Ring Three is for people who fail to 
proofread the documentation. Angels use 
word processors to avoid transcription 
errors. They print the documentation 
without proportional spacing so that it is 
abundantly clear if "PR #1" is or is not 
supposed to have a space between the "R" 
and the "#. " They lovingly select a print 
element that makes a dramatic distinction 
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between the letter "O " and the digit "O." 
They are very careful to distinguish be­
tween the ASCII (American Standard 
Code for Information Interchange) char­
acter for the digit zero and the binary 
number zero. 

Roedy Green 
1478 East 27th Ave. 
Vancouver, B.C. 
VSN 2W5 Canada 

Update on VEDIT 

The same week that I received the 
March 1982 BYTE containing my review 
'Text Editing With Compuview's VEDIT" 
(page 262), I received an update of 
VEDIT, version 1.34. Two improvements 
may be of interest to readers of my 
review: (1) you now can send text to your 
printer from within VEDIT (and a lot 
more easily than you can from Wordstar); 
(2) word-wrap and paragraph-reformat­
ting have been added, which make VEDIT 
better suited for word processing. In my 
opinion, VEDIT's worst remaining 
drawback in word-processing applica­
tions is the awkward procedure for insert­
ing control characters. 

Compuview has added a lot in going 
from version 1.32 to 1.34. I wonder what 
version 2.00 will have. 

Oh, and many thanks for Phil Lem­
mons's review ''Five Spelling-Correction 
Programs for CP/ M-Based Systems" 
(November 1981 BYTE, page .434). I 
bought The Word as a result , and it is 
everything Phil said it was . 

Brad Thompson 
Department of Chemistry 
University of Toledo 
Toledo, OH 43606 

Service Above and 

Beyond the Call of Duty 


Integral Data Systems (IDS) and the 
printers it manufactures were prominent 
in the March 1982 BYTE (see Curtis P. 
Feigel's "BYTE Printer Directory," page 
278, and Ed Umlor's "Integral Data Sys­
tems' Prism Printer," page 44), and rightly 
so. One aspect of IDS worth emphasizing 
is the quality of its customer support. In 
my experience, IDS goes beyond pro­
viding knowledgeable and courteous 
telephone assistance, as the following 
anecdote illustrates. 
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In developing a complex graphics ap­
plication, we couldn't figure out the 
source of mysterious extra graphics char­
acters embedded in our printouts. Mr. 
Tom Churlis of IDS suggested that we 
check for self-generated characters from 
the interface card. Sure enough, the card 
automatically issues a carriage return after 
a certain number of characters is transmit ­
ted, and in the graphics mode the carriage 
return is recognized and printed only as a 
pattern of dots . 

Although the company's hardware was 
not to blame and its manual was 
thorough, IDS has always been courteous 
and helpful. In fact , Mr. Churlis even 
called me back to see how my project was 
going. I have contacted IDS on several oc­
casions and have always been gratified by 
a competent and polite response. 

IDS is not the only company that staffs 
its phones with truly competent person­
nel. The people I've dealt with at Lazer 
Micro Systems Inc . are both 
knowledgeable and reliable; ai Videx Inc ., 
a competitor of Lazer Micro Systems, 
someone once copied and mailed informa­
tion to me at no charge, even though I 
could have been sold a much more expen ­
sive solution . 

If there is a hall of fame for outstanding 
customer support, these companies get 
my vote . 

Peter G. Bartlett, Jr. 

Bartee 

529 West Belden Ave. 

Chicago, IL 60614 


Descenders for the MX-70 

I was very excited to see Bruce Piggott's 
article "Lowercase Descenders for the 
Epson MX-70" in the March 1982 BYTE 
(page 248) on getting the MX-70 to print 
lowercase descenders. My enthusiasm 
quickly subsided, however, when I found 
that the program was for Apple users 
only. I have a TRS-80 connected to an 
MX-70, and I use Scripsit extensively. 

Do you or any of your readers have any 
leads on any programs similar to Mr. Pig­
gott's program that can be used with the 
TRS-80/ MX-70 combination? I would 
certainly appreciate any help you can give 
me . 

Kenneth Knaell 
733 Sligo Ave., Apt. 316 
Silver Spring, MD 20910 

The Context MBA is 
available now at the 
leading personal com­
puter retailers listed 
below: 
California 
ComputerLand / Almaden 4081267-2182 
ComputerLand/Belmont 415/595-4232 
Computer Land /Burlingame 415 /348-7731 
ComputerLand/EI Cerrito 415 /527-8844 
ComputerLand /Pasadena 213 /449-3205 
ComputerLand /San Diego 714 1560-9912 
ComputerLand /San Diego East 714 /464·5656 
ComputerLand /San Diego North 714/ 434·7001 
Computer Land /San Fernando Valley 2131716-7714 
Computer Land /Sonoma 707/528-1775 
Computer Land /South Bay 213 /371-7144 
ComputerLand /Thousand Oaks 805/495-3554 
ComputerLand/Ventura 805 /656-7711 
ComputerLand /West Covina 213/960-6351 

. ComputerLand /West Los Angeles 213/559-3353 
Connecticut 
ComputerLand1Danbury 203/748-2300 
ComputerLand /Fa irfield 203/255-9252 
ComputerLand /Hartford 203 /561-1446 
ComputerLand/New Ha ven 203/288-5162 
ComputerLand /Stamford 203/964· 1224 
Delaware 
ComputerLand /New Castle County 302/738-9656 
llllnola 
ComputerLand/Arlington Heights 312 /870-7500 
ComputerLand /Downers Grove 312/964-7762 
ComputerLand /Joliet 815/741-3303 
ComputerLand /Lake County 312 /949-1300 
Computer Land /Napervi lle 312 /369-3511 
ComputerLand /Niles 312 /967-1714 
ComputerLand /Northb rook 312 1272-4703 
ComputerLand /Oak Lawn 312 /422-8000 
ComputerLand /Schaumburg 312 /843-7740 
Maaaachuaetta 
Business Data Systems/Hanover 617/878-7888 
Minnesota 
ComputerLand /Bloomington 612 /884-1474 
ComputerLand /Hopkins 612 /933-8822 
ComputerLand /Minneapolis 612 /333-3151 
New Jersey 
ComputerLand /Morristown 2011539-4077 
ComputerLand /Princeton 609 /882-1400 
New York 
ComputerLand/Nassau County 516/742-2262 
ComputerLand /Suffolk County 516/499-4484 
Morris Decision Systems /New York 212/742-9590 
Super Bu siness Machines/ New York 212/943-4130 
Oregon 
ComputerLand /Multnomah County 503 /295-1928 
ComputerLand /Sa lem 503/620-6170 
ComputerLand/Portland 503 /620-6170 
Pennsylvania 
Computer Land /Dresher 215/542-8835 
Computer Land /Harrisburg 7171763-1116 
ComputerLand /Paoli 215/296-0210 
Computer Land /Philadelph ia 
Texas 
ComputerLand /Dallas 214/363-2223 
ComputerLand /Fort Worth 817 /292-7114 
ComputerLand / Houston Bay Area 713/488-8153 
ComputerLand /North Dallas 214/235-1285 
ComputerLand /Southwest Houston 713 /977-0909 
ComputerLand /Westwood 713/270-1200 
Virginia 
ComputerLand /Aichmond 804 /741 -3502 
ComputerLand /Tyson's Corner 703 /893-0424 
ComputerLand/ Woodbridge 703 /491-4151 
W11hlngton 
ComputerLand /Bellevue 206/745-2070 
ComputerLand /Federal Way 206/838-9363 
ComputerLand/Lynnwood 206 /774-6993 
ComputerLand /Renton 206/271-8585 
Computer Land /Seattle 206/223-1075 
ComputerLand /Tacoma 206 /383-4951 
ComputerLand /Van couve r 206 /695-1 540 
Washington. DC 
ComputerLand/ Washington. DC 202 /835-2200 
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also sent a two-page letter describing

Thank You, Mr. Heldner some of his applications and some sugges­
tions . Thank you, Mr. Heidner, andAfter all the uproar about software 

pirate prosecutors take note! 
piracy in the past few months, I just had 

to write you. I am selling an operating 
Steve Hendrix system called HEXDOS for the Ohio 
415 South Pierce Scientific Inc . ClP computer, and I 
Enid, OK 73701recently received a letter from Mr. Vern 

Heidner of Mound, Minnesota, which 
restored my faith in the basic honesty of 
the majority of computerists . It seems a Turn the Tables 
friend had given him a copy of HEXDOS, 
which he liked and kept. He sent me a The review of RSCOBOL in the March 
check in payment for it , though I would 1982 BYTE ("COBOL for the TRS-80 
probably never have known he had it. He Models I and III" by Rowland Archer Jr., 

* * *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 IS COMPLETELY TESTED, INTEGRAT­
ED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR 
& CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME 
YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 

GRAPHICS SYSTEM: Architects • Designers • Engineers • Create & store own 
designs.Create arrays. Zoom, windows. Completely interactive. Easy to edit. Powerful 
and fast. Package includes software + MicroAngelo Graphics Subsystem + M9900 
16 bit, S-100 w/ dual 8" floppies, + HI PAD Digitizer+ Plotter .. . ......... $10,200. 

CROMEMCO: New dual processor 6800/Z80 systems wl 256K-512K memory. 
SYSTEM I: 280 system with 5MB hard disk .... . . .. ... . . .. .. . . . . . . ... S5,246 . 
SYSTEM I: W / 0 hard disk ...... $2,996. Cromix mult i-user systems starting at S4,713. 
High resolut ion color graphics hard disk system Model Z2HGS .. . . . . .... SI0,875. 

NEW SYSTEMS FROM IMS 2 yr. warranty on boards! SX systems w/ 8" or 5V•" drives, 
optional 10, 20 or 40MB Winchesters, built-in tape back-up, multi-user capability 
(TURBODOS or MP/ M). Z-80, S-100 bus. On si te service for NY tri-state area. 

SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System . 
System I: 8MHZ CPU set w /1 serial, 1parallel1 / 0 (additional 1/0 option) 64KB 16 bit 
Static RAM, Tarbell DD controller, TEI 22 slot mainframe w/ constant voltage 
transformer .......... S2,695 System II: with 128K Static RAM .. . . ...... SJ,550. 
Interfaced to dual Shugarts 801 ....... . Sl,275. or dual QUME DT-8 ..... . . . St,680. 

CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price . 280 CPU, 
1 serial port , disk controller w / CP/ M 2.2 64K RAM .. . ... ........... ... .. St,775. 
Add our Max Box w/dual Shugarts or Qumes and IMS l!O w/2 serial, 1 parallel. 

LOMAS DAT A 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 
86-DOS, dual Shugart 801s, Televideo 912, assembled & tested ...... $4,599. Options: 
8087 .......... . ... . ......... add S600; 8089 ....... . . ..... . .. . . . . ... add Stoo. 

GODBOUT: New CPU 86/87 includes Intel 80130 operating system firmware w/ iRMX 
Kernel. Complete GODBOUT line at discount prices. 

MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Owens Assoc. Dual drive 
cabinet w / regulated power supply, fan , complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and / or 8" Winchester, horizontally mounted . Excellent design and 
engineering. 17 1/2 x 5 V2 x 22 . Attractive buff color. 
W / 2 Shugart 801 ...... .St,275 W/ 2 QUME DT-8 dblesided drives .. . .... St,680 . 

TURBODOS: Spectacularly FAST CP! M Compatible Multi-user Operating System. 
Cuts link / edit time in half. 280 Code interrupt driven . Up to 6X faster than CP/ M; up 
to 35 % increased disk capacity . Available for NorthStar, IMS, TRS-80 Model II , CCS 
2210A & Tarbell controllers. 

Prices subject to change w ithout notice Write or call for free catalogue 

-

~ 

• 

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island , New York 10305 

212 448-6283 212 448-2913 212 448-6298 

page 384) was very complete and well 
written. You have, however, switched the 
descriptions of table 1 and table 2. The 
files in table 1 are required during run time 
and for debugging and do not have to be 
online during program compilation. The 
files listed in table 2 must be online during 
compilation. Conversely, the files in table 
2 do not have to be online during program 
execution, but they do have to be online 
during program compilation, since they 
represent the compiler and its overlays. 

Mr. Archer also failed to mention what 
I consider the most outstanding quality of 
the compiler-it works as advertised. 
Ryan-McFarland Corporation has done 
an outstanding job of creating a piece of 
systems software that is not full of bugs, 
that is well documented, and that does 
what it says it does. I run RM COBOL 
(from which RSCOBOL was derived) on a 
CP/ M system every day and I have yet to 
find an error in it. As a producer of high­
quality software for manufacturing firms, 
I cannot afford the time to debug someone 
else's product. Of the three COBOL com­
pilers I own, only one of them works 
reliably. The other two will remain un­
named. 

I hope to see more reviews and samples 
of COBOL software in the pages of BYTE 
in the coming months. I have been using it 
for more than 16 years and I still find it to 
be the most useful of all languages for 
business-oriented applications. It may not 
be esoteric but it does the job and that's 
what counts . 

Roger S. Erickson, President 
Nordic Systems 
23 Carriage Hill West 
Williamsville, NY 14221 

As a long-time proponent of COBOL 
and a recent convert to Radio Shack's 
TRS-80 Model III, I was pleased to find 
Rowland Archer Jr.'s software review of 
RSCOBOL. Unfortunately, Mr. Archer 
did a grave injustice to a magnificent soft­
ware product. 

The overall negative tone of the article 
obviously reflects Mr. Archer's lack of ex­
perience with COBOL and his narrow ex­
posure to microcomputers. 

BYTE's choice of article highlights was 
poor. How detracting is a non-full-screen 
editor compared to the powerful global 
Find and Change commands available in 
CEDIT7 How many minicomputer, or for 
that matter, large-computer systems pro­
vide for compiler output listings to be 
routed to disk, printer, or screen? What 
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are the true trade-offs to ISAM (indexed­
sequential access method) files? What 
about the power of inter-program com­
munications, program segmentation, 
run-time _speed, source-code protection, 
and portability of application software? 

Ryan-McFarland Corporation's RS­
COBOL is a superior deveh;ipment system 
for the TRS-80. Although it is not a 100 
percent implementation of the ANSI 
X3.23-1974 COBOL Standard, it is a 
major step in bringing quality mainframe 
software to the microcomputer. The $199 
price is probably the best buy on the 
market today . By comparison, COBOL 
for the Apple II costs close to $1000 (five 
times as much) when you add the price of 
the software and the necessary add-on 
Z80-processor hardware (the Microsoft 
Softcard) . 

Our company, C.0.P.E., is presently 
marketing an accounts-receivable and 
billing system written entirely in 
RSCOBOL. A pharmacy management 
system will be completed shortly. Con­
trary to Mr. Archer's article, both systems 
utilize disk space very well. The use of 
computational fields (COMP-3) and intel­
ligent choices of file accesses take full ad­
vantage of the two 5¥.-inch disk drives 
the systems were designed for . I challenge 
any other language to maintain over 1500 
customer records on one floppy disk with 
multiple access through ISAM organiza­
tion, thus eliminating the need to sort. 

Ronald Pokorny, President 
C.0.P.E. 
POB 227 
Cooperstown, NY 13326 

Learning from Pascal 

My contact with computers started 
with solving hyperbolic partial differential 
equations on the ENIAC computer in 
1945. Since then I have been involved 
with many programming languages . Now 
retired, I have an Apple II with a Corvus 
hard disk. Being a novice with Pascal, I 
decided to put the timely Pascal programs 
in the February 1982 BYTE into my Apple 
as a learning exercise (see Edward 
Heyman's "FIT-A Federal Income Tax 
Program in UCSD Pascal," page 148, and 
Thomas E. Doyle's " Pascal NOW, Let 
Pascal Balance your NOW Account," 
page 290) . 

From Heyman's tax program I found 
that Pascal is somewhat wordy. The pro­
gram to handle three of the 57 IRS tax 

forms took 60 pages of listings when I in­
cluded the cross-reference listings. I expect 
it will be a useful program for the reasons 
he mentions. 

From Doyle's NOW account check­
book balancer I learned several things. 
First I discovered that Pascal (at least 
Apple Pascal) has a data-entry flaw. 
READ and READLN for integers and real 
numbers produce fatal errors which cause 
the system to reboot and lose your check­
book file. There is an '10RESULT' de­
fined but the following sequence does not 
work: 

REPEAT 

HOUSTON INSTRUMENTS 
PLOTIERS Standard &: Intelligent models 

w/ surface areas of 8\/z" x 11" to 11" x 
17". Front panel electronic controls . 
DMP-2 ... 5 935. DMP-3 ... 51,195. 
DMP-4 ... 51,295. DMP-5 . .. 51,455. 

DMP-6 ... 51,685. DMP-7 ... 51,865. 


M-------------t 
HAYES MICRO MODEM 100 .... 5359. 

Smartmodem .5251. Chronograph . 5224. 

EPSONMXso . ... .. .... ... . .. 5475. 
MX8oFrr . .. 5575. MXlOO .. .5725. 
RS232 .. .5 70. 2K BUFFER . .. 5140. 

PER SCI: Model 299B & 277 with or 

WRITELN('ITEMNUMBER'); 
READLN ITEMNUMBER 

UNTIL IORESULT=O 

After studying the way Heyman handled 
this problem I wrote two procedures, 
INTGR(I : INTEGER) and REALE 
(R:REAL), which read in a string, examine 
the characters to ensure that they are in­
deed digits, and then generate the desired 
integer or real. If an error was contained 
in the string it forgives and allows you to 
reenter the string. While I was making 
these changes to make data entry I also 
changed the program to (1) put balance 
amount in the record, (2) allow a choice 

IBM PC USERS 
BABY BLUE: Z-80B, 64K RAM substi­
tutes for iBM memory card in IBM PC. 
Will run Z80, CPI~ software ..... 5600. 
w/ Wordstar &: Mail Merge totally con­
figured for IBM keyboard . ........ .5980. 
SEATTLE COMPUTER RAM PLUS

S4 
64K RAM + BO · · · · · · · · · · · · · · 18. 

128K RAM + BO .. . . .. ........5594. 
192KRAM +BO . .. . .. .... . . . .5770. 
256KRAM +BO .. . . . .... .. .. .5942. 

64K Chip Klt . . ... . ... . . .... .. 5176. 
Each RAM card has an RS232 serial port 
which uses IBM supplied software. 

~--w-it_h_ou_t_ca_bi_n_et_&:_p_o_w_er_su_P_P_ly_.-----11 8()8(}'8086 EMULATOR runs CP/~ 
TELETYPE MODEL 45 Cluster control­

lers, terminals, printers. IBM 3270 com­
patible; Bisync or SNA/ 5DLC protocol. 
Up to 32 devices on one cluster at 9600 
baud . Cost effective! Fast delivery! 

TEI MAINFRAMES, S-100 
MCS 112 .. 5620. MCS 122 . .. 5745. 
RM 12 ..... 5655. RM 22 . . . .. 5790. 

OEM &: Qty. discounts offered 

on IBM PC. All IIO runs at operating 

system speed · · · · · · ." · · · · · · · · · · · ·5200. 


JM SCOTCH DISKETTES FOR IBM PC 

7~4 ss/ sd ......... . . . .. . ....... 5 26. 


1----------------11=1 
TELEVIDEO 950 .. .. . ... ... .. .. 5980. 


3 pg. memory upgrade ....... . .. 5150. 


MICROANGELO GRAPHICS 

SUBSYSTEM W/LIGHT PEN . .. 52,300. 

Without light pen ... . . . ...... 51,930.

TARBELL Zso CPU .......... .5395. 
 Graphics card alone . .. ....... 5 975. 

New l/O card 45 + 2P .. .. . . ... .5347. Screenware Pak II or TEKEM . .5 350. 
Double Density Cont.roller ....... 5435. 
 Color systems from 4 to 256 colors. 

Basic color system (4 colors) ... 52,330.
PMMI S-100 Modem .. . . ... ..... 5385. t---------------n 

Compatible w/ telex &: Twx. 51 to 600 IDS PRISM COLOR PRINTER . .51,795. 
baud . On board pulse dialer . Enhanced 560 w/ software selectable col-

NEW ITEMS AVAILABLE Summa- __o_r_s,_·h_i_gh_sp_ee_d_p_ri_n_ti_ng_at_2_00c_p_s_.___ 

graphics Bit · Pads • ALTOS systems • KONAN SMC-100 hard disk controller. 
Microline printers • PIICEON S-100, 2400MB control ...... .. .51,469. 

CORVJJS HARD DISK SYSTEMS COMMUNICATIONS SOFTWARE 
6.7MB ... 53,005. ll.3MB . .. 54,655. Micro to terminal to micro to mainframe 
20.5MB . . ................ 55,595. 
 to modem. HAWKEYE GRAFIX Source 
For 5-100 and most other systems. Code .5500. Object Code .575. 

TELETYPE dBASEil demo package ... . . ... . .5 75. 
Model 4320 AAK ........... . .51,140. 


dBASE complete software ........ 5595.
M_o.del 43ASR, 8 level, 1" tape . .52,595. 

MICROSOFT!MICROPROMEMORY MERCHANT 
SOFTWARE64K RAM . . . . . . ... .. .. . . . .... 5716. 
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NOW YOU CAN USE YOUR PRINTER 

WITHOUT WASTING COMPUTER TIME. 


A s you know, your computer 
drives your printer. And when it's 
performing this function, you 
can 't use it for anything else. 

A program that takes fifteen 
minutes to print makes you wait 
fifteen minutes before you can 
compute again. And if it takes 
two hours to print, you wait two 
hours. 

A waste of valuable time. 

THE NEW MKROBUFRR™ 
INCREASES YOUR EFFICIENCY. 

Microbuffer allows you to print 
and process simultaneously. No 
waiting! 

MICROBUFFER 

ACCEPl'S PRINTING DATA 


AS FAST AS 10UR 

COMPUTER CAN SEND IT. 


Microbuffer first stores the data 
in its own memory buffer and 
then takes control of your printer. 
This frees the computer for more 
productive functions. 

Additional output may be 
dumped to the buffer at any time 
and it will be printed in turn. 

MKROBUFFER Will 

SPEED UP ANY PROGRAM 

THAT REQUIRES PRINTING. 


The full line of Microbuffers is 
designed to accommodate 
virtually 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 
starts at $159 in either an 8K 
serial or a 16K parallel version. 
The serial buffer supports both 
hardware handshaking and XON­
XOFF/ETX-ACK software hand­
shaking at baud rates up to 
19,200. Both Epson interfaces are 
compatible with all Epson com­
mands including GRAFTRAX-80. 
Both are user-expandable to 32K. 

ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 

Both serial and parallel versions 
are expandable up to 256K. The 
serial stand-alone will support 
different input and output baud 
rates and handshake protocol. 
The 32K model starts at $299, 
64K for $349. 64K add-ons for up 
to a total of 256K are just 
$179.00. 

SIMPLE 10 INSTAU.. 
Microbuffer 11, being slot-
independent, will fit into any slot 
directly inside the Apple except 
zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

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

PRACTICAL PERIPHERALS, INC.'" 
31245 LA BAVA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991 -8200 
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YOU SAVE WHEN WE BUY FOR YOU... 

It's that simple! Our fee is one-fourth of your savings off 

list price , and it 's still a better deal than mail order. 
Why? 
• Better prices • Full service and support 
• Exporting • Access to 500 manufacturers 
• Leasing • Assembly integration, testing --= 
Sample prices paid by our clients (including fee) are :m
COMPUTERS c Adds Multivision 
Adds Multivision I 
Alpha Micro 1030 
Alpha Micro 1051 
Alspa AC1-2/SS 
Altos 8000-02 

• 
Altos 8000-10 
Altos 8000-15 
Altos 8600-10 

U) 

Altos Series 5-150 

Altos Series 5-5D 
Apple 2 + 48K 

>­
BMC 20 B 
CCS Series 300-1A 
Columbia Data 
Cromenco System O 
Cromemco System 1 
Cromemco System 2 
DEC VT-180xx 
Dual 

:I 
Dynabyte 
Eag!e II 

PRINTERS 


•• 
~ 

z
-z 


Amperex GP 300 
Brother, parallel 
C. ltoh F-10, daisy 
C. ltoh Comet 11 , dot 
Diablo 630, daisy 
IDS 560 / G 
IDS Prism 80 
IDS Prism 132 column 

$ 3,075.00 
3,074.00 

12,047.00 
17,634 .00 
2,320.00 
2,629 .00 
6,295.00 
3,585 .00 
7,586.00 
2,182.00 
4,372.00 
1,208.00 
5,422 .00 
4,414 .00 

CALL 
3,200.00 
2,946.00 
3,400.00 
3,344.00 

12,636.00 
26% OFF 
3,796.00 

3,695 .00 
853 .00 

1,400 .00 
799 .00 

2,098 .00 
995.00 
744 .00 

1,430.00 

IBM Personal comp. 
Seattle boards 

IBC Cadet 
Micromation 
NEC 8001A 
NEC 8012A 
NEC 8031A 
Northstar Advantage 
Northstar Adv. HD 5 
NorthStar Hor 64K QD 
Onyx 5001 MU-6 
Onyx 8000 MU -10 
Osborne 
Sanyo 2000 
Seattle System 2 
Televideo TS-802 
Televideo TS-802H 
Televideo TS-806 
Vector 2600 
Vector 3005 
Vector 5005 
Xerox 820 8" 

NEC 3510 
NEC 7710 R/O 
NEC 7720 KSR 
Olivetti 231 
Qume9/45 
Smith Corona TP-1 
Sellem 1, 16K +trac . 
Tally 

DISK DRIVES, MODEMS, 11!:'.TC. 

Amdek Color II term . 740.00 Houston Instr. DMP-2 
A-J 1256 modem 641.00 Houston Instr. DMP-4 
Corvus 10 meg H.D. 3,825.00 Houston Instr. DMP-7 
DEC VT -100 terminal 1,390.00 Morrow 20 meg H. D. 

CALL 
CALL 

4,211 .00 
CALL 

750 .00 
490 .00 
750.00 

2895.00 
4,995.00 
2,650.00 
7,350.00 
7,900.00 

CALL 
2,708.00 
3,251 .00 
2,600.00 
4,550.00 
5, 100.00 
4,221.00 
5,495 .00 
7,308.00 
2,995.00 

CALL 
2,325.00 
2,685.00 
2, 104.00 
2,045.00 

681.00 
2,595.00 

CALL 

1, 147.00 
1,460.00 
2,077.00 
3,650.00 

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

Ask about our Leasing Program. We are 
buying agents for overseas computer dealers and 

distributors . 
EXPORT SERVICES available. 

I- International Telex 470851 
Mastercard , VISA at 3% hand li ng fee . Prices subject to change without 
notice. Minimum fee $150. 15% restocking charge . 

1HE PURCHASING AGENT 
1635 School Street, Suite 101 , Moraga , CA 94556 
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between displaying the checks on the 
monitor or printer, and (3) permit modi­
fying any quantity on any check. 

Any reader interested in this modifica­
tion of Mr. Doyle's program can send me 
an Apple 51/•-inch disk and a stamped 
self-addressed envelope and I will send 
him or her a copy . 

R. F. Clippinger 
57 Rockview St. 
Jamaica Plain, MA 02130 

More on Apple Pascal Units 

Dr. Ross Tonkens's "A Guided Tour of 
Apple Pascal Units and Libraries" (Feb­
ruary 1982 BYTE, page 225) has high­
lighted an elegant method of breaking 
down logically separate modules into 
physically separate "units ." However, he 
did not mention the drawbacks and 
obscurities of units in UCSD Pascal. 

UCSD Pascal units consist of an inter­
face, an implementation, and an initializa­
tion part. Objects .declared in the interface 
are global, just as if they had been 
declared in the host program. Objects 
declared in the implementation part are 
hidden from the host program; they are 
"private" to the unit. Private variables can 
be initialized by the initialization part ; this 
happens at run time, before the host pro­
gram is executed . 

A good question is whether those 
peculiar "private" variables retain their 
initial value even if the unit containing 
them is not referenced . In Pascal, local 
variables and parameters are lost 
whenever the fonction or procedure con­
taining them is exited. Thus one cannot 
expect a local variable to have the same 
value when the same procedure is called 
several times . In units, however, one can . 
Private variables are not removed from 
the stack, even if a unit is not active . This 
is a FORTRAN-like "feature," which 
clearly violates the spirit of Pascal and 
wastes space. The Apple Pascal compiler, 
however, is smart enough to detect 
variables which are declared in the im­
plementation part but referenced 
nowhere . For such variables no space is 
allocated . 

While private variables may be re­
garded as just obscure, the missing sym­
metry between the host program and its 
units can turn out to be a serious draw­
back to top-down program development. 
Units can be compiled without their host 
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Be Picky. oet Economy, ouantv. Rexlbllty 

and Compatlblllty from Board Level Products to 


Complete Multl-user computer Systems. 


Bank Selectable 
S-100 128K Memory. 
Systems Group's new 
128K dynamic memory 
board has eig ht inde­

pendent 16K software electab le 
memory banks, each addressable 
on any 16K boundry. It's jumper 
selectable so you're not PROM 
locked in to any one co nfiguration. 
And with more advanced features, 
it's the most fl exib le in the 
industry. 

$ 
F ully Compatib le ­
S-100 Boards. U e any 
of Systems Group's 
bank select memory 
boards for Alpha 

Micro, Cromemco/ CROMIX, 
Dynabyte, North Star, MP/ M, 
OASIS and most other S-100 
ystems. Other high quality -100 

microcomputer boards include the 
newest high performance si ngle 
and multi -user Z80 CPU board 
with up to 4 serial I/ O's, floppy and 
hard di sk controllers with a super 
CP/ M and much more. All fully 
burned in and tested. 

E ig ht-Inch Add-O n 
F loppy Disk , Hard 
Disk , a nd Tape Drive 
Subsystems. Th is 
series was created to 

provide a full range of mass 
storage products to complement 
the System 2800 computers. The 
subsystems al o offer universal 
system expansion to the use r of 
other S-100 systems. 

Circle 371 on Inquiry card. 

Series 2800 Business 
Computers. Systems 
Group offer a choice 
of expandable systems 
with dual floppies (up 

to 2.4M Bytes) or hard di k (up to 
40M Bytes) w/ floppy (l.2M Bytes) 
or tape (20M Bytes) for back-up. 

Expandab ility . Add­
on memory, 1/ 0 and 
drive subsystems 
means never being 
trapped into systems 

without flexibility. With Systems 
Group's reliable designs you can 
add more floppy and hard disk 
drives or tape back-up for increas­
ing mass storage requirements. 
Add more memory and 1/ 0 for up 
to 12 independent users per 
system. Choose from super CP/ M, 
MP/ M II , or OASIS operating 
systems. 

Come to Systems Group for 
any of your microcomputer needs. 
Everything from our new 128K 
Memory Board to complete sys­
tems. We're helping make com­
puters what they should have been 
in the first place. 

All Systems Group's products are war· 
ranleecl for one year . Ask about our 30 clay deale r/ 
OEM evaluation policy. 

CP/ M and M P/ M a re Regi terecl Trademark 
of Digita l Re earch . OAS! is a Trademark of 
Ph ase One Systems. Inc . 

ll'!PGroupl 
A OMsion of MEASUREMENT systems &. controls incorporated 

1601 Orangewoocl Avenue 

Orange. alifornia 92668. (714 ) 633-4460 


TWX/ TELEX 910 593 1350 SY TEMGRP ORGI:: 




Letters-----------------------------------------------------------------­
program, but the host program cannot be 
compiled without the units it uses . The 
reason for this is that all objects declared 
in the interface of a unit are simultaneous­
ly part of the global declaration par t of 
the host program. 

Let us imagine a unit containing func­
tions and procedures which expect vari­
ables of type COLOR = (GREEN , 
YELLOW, RED ) as input. Then the type 
COLOR has to be declared in the unit's in­
terface part ; o therwise the unit will not 
compile, due to an "UNDECLARED 
IDENTIFIER" error. 

A host program which uses this unit 
must not declare the type COLOR; o ther­
wise compi lation will stop with the error 
message " IDENTIFIER DECLARED 
TWICE." This is true even if COLOR is 
used elsewhere in the host program. 

The logic of the problem might now 
dictate the use of a second unit whose 
functions and procedures also deal with 
variables of type COLOR. In order to 
compile this second unit, we again have to 
declare the type COLOR in its interface 
part. But now we have got two units with 

the same type declaration , and therefo re 
we get the "IDENTIFIER DECLARED 
TWICE" message when we try to compile 
the host program . 

There are two ways around this prob­
lem : first , we could nest the second un it 
inside the first one- but this implies a 
hierarchical relationship that has nothing 
to do with the structure of the problem. 

Second, we could declare two types: 
type COLORl = (GREEN, YELLOW, 
RED ). This works because variables of 
type COLOR can be assigned to variables 
of type COLORl and vice versa : UCSD 
Pascal employs structure compatibility (as 
opposed to name compatibility ). 

The second trick is even worse than the 
first . Multiple declarations have to be 
used where the problem requires just one . 

In my opinion this interface problem is 
a serious design flaw . A solu tion could 
have been a "symmetrical" construction : 
the interface part must appear both in the 
unit and the host program, allowing both 
the unit and the host program to be com­
piled separately . The price to be paid for 
this solution would have been the invoca-

Hayes Mic rocomp uter Products Inc. 5835 Peachtree Corners East. Norcross. Georgia 30092 ('04) 449·8791 
Hayes Stack is a trademark of Hayes Microcomputer Products, Inc. 
© 1981 Hayes Mtcrocomputer Products , Inc. Sokt only in the U,S.A. 

28 July 1982 © BYTE Publications Inc Circ le 174 on inquiry card . 

tion of the linker every time a unit had to 
be used - no "prelinked" units would have 
been possible . But l consider this price to 
be small if compared with the present 
messy situation that seriously hampers the 
use of units in the development of large 
programs. 

Finally, let me correct an error in Dr. 
Tonkens's a rticle . He sta tes that Pascal 
cannot express the concept of absolute 
addressing; i. e ., there are no PEEKs, 
POKEs, or CALLs . On the other hand , he 
shows a unit that does the "dirty trick" of 
mapping absolute hardware addresses to 
integer variables through the use of 
variant records . Variant records , 
however, are in no way special to 
Apple/ UCSD Pascal; they are part of the 
standard language as defined by Jensen 
and Wirth. Therefore this "dirty trick" 
works with any Pasca l on any machine 
that embodies the Jensen and Wirth stan ­
da rd . No unit is necessary for this pur­
pose . 

Ulrich Schmidt 
Am Hofling 4 
5100 Aachen 
West Germany 

A minor error has been brought to my 
attention by an a lert BYTE reader con­
cerning a statement made by me on page 
236 of my article in the February 1982 
BYTE, "A Guided Tour of Apple Pascal 
Units and Libraries. " 

I stated that the interface section of a 
unit must always declare at least one pro­
cedure or function. This is not strictly 
true. In fact , it is true only if there is also 
an implementation section to the unit. Ac­
cording to the syntax diagrams on pages 
201 and 202 of the Apple Pascal Language 
Reference Manual , an implementation 
section is optional. Thus, if there is no im­
plementation section, there need be no 
procedure or function declarations in the 
interface section . This situation could 
arise if the uni t were wri tten solely to 
declare a set of global variables which 
many programs could share by using the 
same declaration-only unit. 

I wish to express my thanks to Leslie 
Hogben, Assistant Professor of Mathe­
matics at Iowa State University , for bring­
ing this fine point to my attention . 

Ross M. Tonkens, M.D . 
Cedars-Sinai Medical Office Towers 
8635 West Third St. , Suite 1185W 
Los Angeles, CA 90048 



Everyweek, 

25oomorepeople


likeyou 

aregoingtoworkwith 


anOsborne 

personalbusiness 


computer. 

Henry Ford revolutionized 
per onal transportation. 

Adam Osborne has 
done the same for personal 
business computing. 

Virtually everything 
you need in a personal 
bu ine computer to work 
fa ter and better with word 
numbers, and ideas i included 
in a portable carrying case you 
can take anywhere. 

It is easy to learn, fun to 
use, and quickly becomes 
indispensable. 

One price, $1795, buys it all. 
The Osborne i available 

from a computer retailer near 
you. 

And you can buy it in any 
color you want. As long as it 
is blue. 

Put away your buggywhips. 

In California call 800 
772-3545 ext. 905; outside Cali­
fornia call 800 227-1617 ext. 905, 
for your near- -O SBORNE 
est dealer. COMPUTER CORPORATION 

b~'~~~~=: ~~~~~~~R~2n:r!ic~~?~~:,~8:8Zr:1~~i:,~~~~r~:~:>~~1!~01=r:~~11nt>uJ~;~~f~£E'~Yir=~;~-~~~~:,:1ves. 
trademark OI MJcroPro lniemauonal CorporahOl"i ol San Ralael , Cal1tomia), SUPERCALC electronic spreadsheet system (a trademark ol Sorc1m Corporation), CBASIC (a registered trademark 
of Compite' Systems). MBASK:• (a registered 1rademark of Microsoft), and CP / M (a registered lrademark of Otg1tal Research) 



Your Apple computer can 

grow from ordinary to awesome 


in a matter olminutes. 


The Elite disk drive Series by Rana 
Systems gives you that kind of magic. 
Quickly, easily and cost-effective ly. 

This superb family of sophisticated 
floppy drives was designed and per­
fec ted by a team of industry-respected 
engineers expressly for Apple® com­
puter owners who have long been de­
manding more disk drive for their money. 

Now they have a drive that makes 
an Apple perform the way it should. 
For example; 

Elite One, the most economical 
Rana drive, delivers 15% more storage 
capacity than Apple's drive. The top­
of-the-Jine Elite Three will provide an 
astonishing four-times more storage, 

approaching hard disk performance. It's 
done through exclusive high-density 
single and double-sided disks and heads. 

Here's a tantalizing taste 

ofjust how formida6le your 


Apple can become. 


Next to enormously increased disk 
space, Apple buyers are most excited 
about Rana's fingertip Write/Protect 
feature. A pushbutton on the LED-lit 
panel gives you a new measure of 
failsafe control. 

While Elite drives are all plug­
compatible with Apple's controller, 
Rana's vastly superior controller card 
is a must for those with growing data 
processing demands. With it , you con­
trol up to four floppy drives using only 
one slot ... while still utilizing your 

Apple computer to achieve dramatic 
new heights of system flexibility and 
processing power. 

A speciall y programmed Rana 
utility disk assures you of far-reaching 
compatibility, and extra dimensions of 
business, leisure and learning applica­
tions with your Rana-enhanced Apple 
computer. 

There are many, many more 
operating refinements: Uncanny head­
positioning accuracy, 300% faster 
track- to-track speed, better operating 
economy, and gentler clamping action 
through an all-new diskette centering 
cone, to name just a few. 

A disk drive package like this 
doesn' t grow on trees, so write or cal l 
today for more information about the 
Elite Series. 

RanaSystems 


20620 South uapwood Avenue, Carson, CA 'J0746 213-538-2353. For dealer information call toll free: 1-800-421-2107. In California only call: 1-800-262-1221. Source N umMr TCT-654. 

A_pple Is a rea&ntrtd lradtmarkor Apple Coropultr Inc. 
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C. W. Green 
POB 2972 
Singapore 9049 

Paging Malfunction 

Rana Systems 
Distributors 

MicroDistributors lncmporated 
Los Angeles, California 
714-540-4781 

Trak MicroComputer 
Corporation 
Chicago, Illinois 
312-968-1716 

Computer Data SeIVices 
Boston, Massachusetts 
603-673-7375 

ORV Electronics 
British Columbia, Canada 
604-576-1045 

Regional 
Service Centers 

Rana Systems 
Los Angeles, California 
213-538-2353 

Peripheral Marketing Inc. 
Palo Alto, California 
415-964-4652 

Peripheral Marketing Inc. 
Boston, Massachusetts 
617-449-5404 

Peripheral Marketing Inc. 
New York, New York 
201-584-0010 

vn11.., ,,.,_.,_1•"~• . t U'4H~ 

Precise head-positioning 

saves your vafuable time, your 

disks and your temper. 


Your factory-supplied Apple® 
~isk drive has a plastic head posi­
t1oner. Like a toy, it's a workable 
but sloppy way to capture data. 
Characters are obscured, and multi­
ple passes are needed to deliver a 
given bit of information. 

Rana's head positioner is 50 
percent more precise. It uses finely 
machined lead screws and metal 
band positioners that assure fast data 
recognition and optimum disk life. 

Your local Rana Dealer can 
give you the complete picture on 
this and other major operating 
advantages. 

RanaSystems 

•20620 South Leapwood Avenue 
Carson. CA 90746 213-538-2353 

JI Applt is a rc gislc:rcd trademark nf Apple: Compucer. Inc. 

Circle 331 on inquiry card. 

Letters ______________..,_ 

1 

Getting Rid of OWER"i 

It is my understanding that the arrknge­
ment of keys on the traditional QWERTY 
keyboard is about the most inefficient lay­
out that could be devised . This was t~e in­
tent of the designer of the layout, whose 
e~rly mechanical typewriter had Icon­
siderable backlash so that an efficient 
typist using an efficient key layout ~ouldI 
have typed too quickly, locking u . the 
mechanical parts. Modern typew iters 
have overcome these mechanical Ii ita­
tions, but conservatism on the part of 
typists who have been trained on the 
QWERTY keyboard has resisted all at­
tempts to introduce more efficient'. key 
layouts . This resistance to chan~e is 
understandable but ill-advised, be<rause 
retraining to a better layout takes jvery 
little time and its use allows the typist to 
work more efficiently with less fatigue. 

Be that as it may, it seems to me that the 
designers of computers, and particl.\larly 
microcomputers, are missing a great op­
portunity in not offering the option (or 
standard) of a more efficient key laz out. 
The maionty of people buying and using 
microcomputers have little or no pr~fes­
sional typing exp~r'.ence and would J wel­
come a more eff1c1ent and more easily 
mastered key layout . ~ 

The option of a different layout s ould 
be easy to offer-the main require ent 
would be a character-generator chip ip the 
req~ired configuration. In fact, the 111ost 
ted10us part of any conversion wou~d be 
changing the keycaps on the keyboar d to 
reflect the new layout. 

Of course, it would be preferabl if a 
change in layout could be to a new i ter­
national standard layout. I believe~that 
some work has been done on this, bu per­
haps agreement on a standard woul . (as 
usual) be the main stumbling block. 

I am certain that if microcom~uter 

manufacturers were to offer this ogtion 
(or standard) it would be widely acc+ted 
by users and , in use, might overcom~ the 
resistance of established typists so thpt in 
time we might witness the demise (wi~h no 
regrets) of the terrible QWERTY lay lut. 

I wish to compliment Joseph Holmes on 
his excellent article about the CommoHore 

4022 and Epson MX-80 printers, "Com­
modore 4022 Printer " (March 1982 
BYTE, page 26) . Although I have owned a 
4022 since last July, I was not familiar 
with the MX-80, but I suspected they were 
kissing cousins . The plotting routine for 
the MX-80 contained elsewhere in that 
issue could easily be adapted for use with 
the CBM/ PET and 4022 combination . 

However, Mr. Holmes's description of 
the 4022's paging function is not quite ac­
curate . When paging is turned on initially , 
the printer does a linefeed, yielding one 
less than the set number of lines for the 
first page . Subsequent pages will have the 
correct number of lines . This can be quite 
annoying when printing out data in tab ­
ular form that requires more than one 
page. This will also happen if the set num­
ber of lines per page is changed. 

Jack B. Cooper 
46 Henry Ave. 
Princeton, NJ 08540 

No Discount-No Sale 

Thank you for printing the letter from 
Mr. Dennis Pratt in the March 1982 BYTE 
(page 14). The information regarding the 
new sales rules and retail restrictions 
established by Apple Computer Inc . was 
most interesting. 

In this day and time when everyone is 
making every possible effort to boost 
sales, it is interesting to find the manage­
ment at Apple directing its sales outlets to 
stop all mail and phone discount sales. 
You can't blame a company for wanting 
to offer the best possible service; how­
ever, sales decisions of this type are not 
only foolish and very risky, but certainly 
show little consideration for those who 
have an Apple system and want to add to 
it by buying from those dealers that offer 
the best prices. 

We were going to build a small-business 
computer system based on the Apple; 
however, with the nonavailability of dis­
count components, I have today sold the 
Apple products that we had in the system. 
The computer, disk drives, monitor, 
printer, and other items were sold at a loss 
to us; nevertheless, I cannot see continu­
ing with a system which is manufactured 
by a "no discount" company. 

We will pick up and install our new 
brand of computer system tomorrow. I 
am sure there are others out there who 
make computers that perform just as well 
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Letters--------------------------------------------------------------------­
as the Apple. This decision by Apple 
comes at a time when there are other firms 
entering the small-business computer mar­
ketplace-firms that will discoun t their 
products in appreciation of our business. 
Maybe if other businesses follow actions 
like ours, we can offer Apple the challenge 
it's apparently looking for, and put that 
company in its proper position in today's 
marketplace. 

This move by Apple is about as smart 
as adding a surcharge to the price of a new 
car. Lots of luck, Apple. You're going to 
need it. 

William D. Mauldin 
Broadcasting/ Recording Productions 
POB 547 
Delray Beach, FL 33447 

More Microcomputer Forms 

I recently read Phil Lemmons's interest­
ing article titled "Custom and Standard­
ized Forms for the Microcomputer User" 
(March 1982 BYTE, page 198). I thought 

the article was well written and presented 
a true picture of what is happening in the 
microcomputer forms market. 

UARCO is one of the world 's largest 
business-forms manufacturers. For some 
time now, we have been developing busi­
ness forms for the microcomputer market. 
In addition to being software-compatible 
with a number of systems on the market, 
UARCO forms are graphically appealing . 
We have manufactured most of these in 
three colors to give the appearance of a 
custom form at the price of a stock form . 
We also provide one of the largest selec­
tions of computer supplies found 
anywhere. 

If Mr. Lemmons decides to write 
another article on microcomputer forms 
or supplies, we would appreciate being in­
cluded. 

Jack M . Resnick, General Manager 
Direct Mail Marketing 
VARCO 
121 North Ninth St. 
POB 948 
De Kalb, IL 60115 

Optlcal Reader Interface 

1 am attempting to interface an IBM 
1230 Optical Reader to a TRS-80 Model 
II. I would appreciate hearing from 
anyone who has or intends to do the 
same. 

Louis M. Ferrari 
3919 Octave Drive 
Jacksonville, FL 32211• 

BYTE'S Bugs 

Switched 

Assignments 


A few bugs were found lurking in 
David Staehlin's article "An 8080-Based 
Remote Appliance Controller" (January 
1982 BYTE, page 239). In figure 1 on page 
240, pin 4 and pin 6 of !Cl (!Clb) were 
switched . Pin 6 should be where pin 4 was 
located and vice versa. As it is shown, the 
circuit will fail to oscillate. • 
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AndThe 
Winnerls ••• I 
B Four IJsers. 


When you are racing toward that finish llne, 
beating the competition Is everything. IBC Is 
the choice of OEM's, system Integrators and 
dealers throughout the world, because In 
benchmark after benchmark our small 
business computer systems finish first. 
We finish first because we are faster, offer 
higher quality peripherals and can expand 
our system significantly beyond our nearest 
competitors. In fact, looking at the chart 
below, you con quickly see why knowledge­
able resellers are choosing IBC. 
. ,, 

~ .. - me DllYX dl.t()) 

Oasis Operating System 
(Max. Users) 

CPU Speed (MHz) 

9 

6 

5 

4 

4 

4 

Disk Speed 1/0 (MB/Sec.) .81 .65 .54 

Seek (Miiii Sec.) 

Cache Disk Memory 

35 

Yes 

50 

No 

65 

No 

WITHIN THE USA 

IB<;/ DISTRIBUTION 
21592 Morillo treet 4185 Harrison Blvd., Suite 301 
Chatsworth, C 91311 Ogden. UTAH 84403 
(213) 882-9007 TELE.~N~~!!2.!--(§Qll621·2294 



The Input/Output Primer 

Part 6: Interrupts, Buffers, 


Grounds, and Signal Degradation 


The conclusion of a six-part series covering fundamental 
issues in computer interfacing. 

In our discussions about 1/0 hard­
ware, we talked about the needs of a 
wide range of peripheral devices . 
Some devices are much slower than 
internal computer processes, some 
are about the same speed, and some 
are faster than the computer can com­
fortably handle through normal 
means. 

We discussed the three hardware 
handshakes associated with these 
three classes of peripherals. Slow 
devices are best handled by interrupt. 
Only when the device is ready for 
another data transfer is the processor 
interrupted so that it can service the 
peripheral. 

Medium-speed devices can interact 
with the processor directly since they 

This · article concludes Steve 
Leibson 's six-part series, The Input / 
Output Primer. Covering the basics of 
how computers communicate with the 
w orld, the articles have described how 
some of the problems in this area have 
been sOlved . Steve 's "A n I! O 
GIOssary," a valuable reference fo r the 
series, was published in the series' first 
installment (February 1982.BYTE, page 
122). Figure numbers are ' continued 
from Part 4. 
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Steve Leibson 
Cadnetics Corporation 

5797 Central Ave. 
Boulder, CO 80301 

will not degrade system performance . 
High-speed devices require special 
hardware for direct memory access 
(OMA) because the processor alone is 
not fast enough to service them. 

The hardware to perform interrupt 
1/0 and OMA is useless without soft­
ware to support the capability. In the 
discussion of formatted 110, we were 
referring only to the simpler hand­
shake or programmed 1/0. Most 
computers support this type of 1/0 
even if it is only by using the PRINT 
statement. 

Hewlett-Packard desktop com­
puters support interrupt 1/0 in two 
ways: user interrupt-service routines 
and buffer transfers . OMA is sup­
ported only through buffer transfers. 
We will briefly discuss user interrupt­
service routines and devote the rest of 
this discussion to buffers and buffer 
transfers . 

High-level languages frequently 
have subroutine capability. In HPL 
(Hewlett-Packard's high-performance 
language for the 9825A / B), subrou­
tines are invoked with the "gsb" state­
ment and the main program is re­
turned by using an "ret. " BASIC uses 
the corresponding statements 
GOSUB and RETURN . 

User interrupt-service routines are 
a variation of the subroutine. After 

interrupts are enabled, the subroutine 
is invoked because a peripheral inter­
rupts . The subroutine is written in the 
high-level language of the computer 
and is terminated with an interrupt­
return statement such as "iret" in 
HPL. The following HPL program 
fragment illustrates how user 
interrupt-service routines are written: 

10: 1-I 
11: oni 6, "send" 
12 : eir 6 
• 
• 
• 
87: "send": wtb 6,A$[1,I) 
88: I+l-I;if I< =len(A$);eir 6 
89: iret 

Line 10 sets a counter that points to 
individual characters in string A$. 
Should an mterrupt occur, line 11 
directs the program to line 87, labeled 
"send," and iine 12 enables the inter­
face hardware and software to accept 
interrupts. Line 87 sends a single 
character from string A$ each time 
the user interrupt-service routine is 
called . Line BB increments the counter 
I to the next character and reenables 
interrupts if there are more characters 
to transmit. ·Line 89 forces a branch 

. back to the main program. 
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LIGHTNING FAST 

SAFE AND SOUND 


Rapidly write programs and 
save your files with Audio 
Light utilities for CP/M: 

BACKFIELD 

MPL-MENU PROGRAMMING 
LANGUAGE 

Our Quality Software will 
improve your productivity. 
THE BACKFIELD 
Our backfield software saves and protects your hard 
d isk data w ith these fine features: 

• Backs up a hard disk to floppies 

• Backs up selected fi les or all files 

• Automatica lly selects files that have changed since 
last backup 

• " Squeezes" text if desired 

The BACKFIELD consists of three programs : 

FULLBACK backs up an entire disk to another set of 
disks file-by- file . opt im izing the use of all available 
memory. It writes a special checksum directory file for 
later use by QUARTERBACK. 

HALFBACK backs up a large fi le to mul tiple d isks. 

QUARTERBACK automatically determines which files 
have been changed since the last backup, and backs up 
these fi les only. 

MPL-MENU PROGRAMMING 
LANGUAGE 
MPL simplifies application programming by using 
menus to structure programs: 

• Data is d isplayed as items in a menu 

• Data is organized by connecting menus together 

• Selec.1 ing an item in a menu may call an 
appl ication modu le 

• Message area at top of each menu for module 
communication 

• Selection causes data to be placed in the message 
area 

•Interfaces wi th other programming languages 

MPL is a revolu tionary new programming language for 
the system developer or end user to structure appl ica­
tions in a natu ral easy-to-use manner. The design of 
MPL allows application modules to be written in any 
compiled language supported by CP/M . 

PRICE-ORDER INFORMATION 
THE BACKFIELD $ l S0.00 

MENU PROGRAMMING LANGUAGE $ l ?S.00 

MPL requi res a 24x80 CRT. All software is supplied on 
8" single density diskette for CP/M 2.2. 

Call (408) 395 -0838, or send check to : 

AUDIO LIGHT, INC. 
146 Town Terrace, Suite 4 

Los Gatos, CA 95030 
· cafifornia residents add 6'k for sales rax 

Dealer Inquiries Welcome 

MPL is a trademark of Audio Light, Inc. 
CP/M is a trademark of Digital Research. 

Audio Light 
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) TRANSFERS OUTFILLED UNDER OUTPUT 
) UNDER INTERRUPTPROGRAM CONTROL BUFFER :1--------1 CONTROL ~ 

-----. TRANSFERS INEMPTIED UNDER <: INPUT 
UNDER INTERRUPTPROGRAM CONTROL "------1 BUFFER( y
,_.----~ CONTROL 

Figure 16: A diagram showing the function of software buffers. These buffers store data 
for data-transfer routines that use interrupts. A program fills an output buffer and an 
interrupt-service routine empties it. An inte~pt-service routine fills an input buffer 
and a program empties it. The program initiates both input and output transfers. 

Several things should be noted 
from this example. The "eir 6" 
enables the interface. The meaning of 
an interrupt is that the interface is not 
busy. The first interrupt will occur 
immediately after the computer 
executes line 12. Novices at interrupt 
routines always fall prey to this. If the 
interface has not been made busy by 
sending it a character before inter­
rupts are enabled, interrupt is 
immediate. 

Note that the program must use a 
counter to keep track of where the 
next character will come from in A$. 
Also, interrupts must be reenabled in 
the interrupt-service routine if the 
transfer is not finished . This is 
necessary because the "eir" is can­
celed when it is invoked. That 
prevents the interrupt-service routine 
from being interrupted. 

Buffers 
High-leyel-language program lines 

are slow compared to the native pro­
cessor speed. User interrupt-service 
routines can support only low data 
rates. Buffer transfers are a much 
better choice for data transfers, leav­
ing user routines to service special 
situations. 

Buffers are blocks of computer 
memory allocated for 110. Data 
passes through the buffer on the way 
into or out of the computer. Enabling 
of interrupts and character counters is 
taken care of automatically and new 
features are available_ Data transfers 
can be terminated on a count, as in 
the above example, or by a chara.cter 
match for buffered input_ Figure 16 
shows how buffers are used for 110. 

The following sample program 

lines perform the same task as the 
first sample, but use buffered 110: 

10: buf "OUT",100,1 
11: wrt "OUT",A$ 
12: tfr "OUT",6 

As you can see, this is much 
simpler. Line 10 creates a buffer of 
100 characters, line 11 fills the buffer 
with the contents of string A$, and 
line 12 sends the data to the 
peripheral. The 1 at the end of line 10 
specifies an interrupt buffer. 

Why is this technique superior to 
simply writing out the data directly to 
the peripheral? Line 12 only initiates 
the data transfer. After that process is 
started, the program will continue 
with line 13. When the peripheral in­
terrupts, it will automatically be 
given the next character. Meanwhile, 
the computer is executing the rest of 
the program. 

Interrupt buffers are faster than 
user interrupt-service routines for one 
primary reason. The only safe place 
to interrupt a high-level-language 
program is at the end of .a line. In the 
execution of a line of high-level­
language code, temporary locations 
are set up, addresses are calculated, 
and a whirl of activity is taking place. 

An interrupt routine must be able 
to return to where the program left 
off after the interrupt is serviced. If 
the user routine accesses variables be­
ing used by the main program, or 
worse yet, changes those variables, 
there could be disastrous results. 

That is why high-level-language in­
terrupts are restricted to the end of a 
line. Things are safe .there. 

Conversely, the routines used by 
the buffer-transfer interrupt-service 
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SBC-100S SLAVE PROCESSOR 
• 	 Z80A CPU 
• 	 64K Bank Switchable Memory 
• 	 16K EPROM 
• 	 2 RS-232 Ch an. (up to 19.2K BAUD) 
• 	 4 Parallel Ports 
• 	 4 Timers 
• 	 IEEE 696 Buss Interface 
• 	 Expansion Interface (X-Buss) 
• 	 On Board EPROM Burner (Opt.) 
• 	 $795.00 Single Un it Quantity 

SDS-ZSI0/4 
ZSIO 4 Port RS-232 
Serial Expansion Board 
$295.00 Single Un it Quanti ty 

Software Support .. . 
*CPM 2.2 fo r Sing le User Systems 

**TURBODOS Single User or Networking 

"Registered Trade Mark of Digital Research Corporation. 
" Registered Trade Mark of Software 2000. 

Performance ... 
SBC-100 MASTER PROCESSOR 
• 	 Z80A CPU 
• 	 64K Bank Switchable Memory 
• 	 4K EPROM 
• 	 NEC 765 FDC with PLL interfaces to 

all Shugart compat ible Drives 
• 	 2 RS-232 Chan. (up to 19.2K BAUD) 
• 	 2 Parallel Ports 
• 	 4 Ti mers 
• 	 IEEE 696 Buss Interface 
• 	 $895.00 Sing le Un it Quantity 

SOS-HARD DISK INTERFACE 
Micropolis 1220 Series 
Interface Adapter 
$1 50.00 Single Un it Quantity 
(Includes Software Drivers, Cabling, and Mounting 
Hardware.) 

. . . And Quality 
• 	 Boards Tested on "Bed of Nails" 
• 	 Support Log ic meets MIL-STD-833 Specifications 
• 	 Go ld Plated Connectors 
• 	 Fu ll One Year Warranty 

We have it ALL! 


Marketing DM alon 
21162 Lorain Avenue SIERRA DATA SCIENCES 

Fairview Park, Ohio 44126 
Fresno, California (216)331-6500 

TELEX 960131 WDMR 



-to-earth prices. 
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Single sided . cer11lied Double Oens1ly 40 Tracks . 	 OKIOATA MICROLI NE 80 389 00the business - on a 	 KABOOM 21 .95 
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OKIOATA MICROLINE 84 1199 00 
However, we invite VERBATI M DATALI FE OKIGRAPH 82 33 95 

HEWLETT PACKARD 
HP CALCULATORS MO 525·01 10. 16 26 50you to take advantage of 	 MO 550·01. 10 16 44 50 HP· 11C LCD SCIENTIFIC 115 95 

MD 557·01 10 16 45 60 HP·12C LCD BUSINESS 128 95 CORVUS
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HP PRINTER/ PLOTTER ROM 116 00 MICRO SCI A70 W/O CONTROLLER 549 00

and disadvantages. ATARI 800 679 00 HP MASS STORAGE ROM 116.00 THE MILL·PASCAL SPEED UP 329 00 
ATARI 400 (16K) 339 00 HP RS·232 INTERFACE 329 00 PROMETHEUS VERSACARO 229 00

So if you have any ATARI 810 DISK DRIVE 445 00 SUPERCLOCK II 129 00 
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TANDON 40 TRACK DISK DRIVE . 2B9.00 	 GI L 199 00 A.B.M. 	 20 .95 
LNW DOUBLER W/ DOSPLUS 3.40 159.00 	 AIR 199 00 GLOBAL WAR 20 .95 
MOO Ill DRIVE KIT 649.00 	 AIP 199 00 CASTLE WOLFENSTE N 24 95

PAYROLL 199.00 
PROPERTY MGMT 399 00 ON-LI NE SYSTEMSMORROW DESIGNS THE HOME ACCOUNTANT 59 95 WIZARD ANO PRINCEi 29.95 

FLOPPY DISK SYSTEMS 	 MISSILE DEFENSE 25 .95PERSONAL SOFTWARECon1roller . PS . M1crosott Basic . CPI M" . 	 SABCTAGE 20 95
DESKTOP PLAN 11 199 00A & T 	 SOFT PORN ADVENTU RE 24 95
VIS IPLOT 	 179 00 THRESHOLD 31 95DISCUS 20 (Single Drive - SOOK ) B69 00 VI SITRENO/ VISIPLOT 239 00 

DISCUS 20 (Dual Drive - 1 MEG) 1499 00 VISIOEX 	 199 00 
DISCUS 2 + 2 (Single Drive - 1 MEG) 1099 00 VISITERM 	 79 00 
DISCUS 2 + 2 (Dual Drive - 2 MEG) 1999 00 To order or for Information callVISICALC 	 199 00 

VI SI FILES 	 209 00HARD DISK SYSTEMS 
Con1roller PS . Mlcrosott Basic . CPI M" 

A & T 
 (213) 706·0333CP/M® SOFTWARE 
DISCUS M10 (10 Megaby1es) 3099 00 

THE WORD·SPELL CHECK 75 00DISCUS M26 (26 Megaby1es) 3749 00 
d BASE 11 	 599 00 Modem order llne: <213>883·8976 
SU PER CALC 229 00ISOLATORS SPELLGUARO 239 00 We guarantee everything for 30 days . II anything is wrong , return the item 

IS0-1 3-SOCKET 53 95 	 P& T CPI M" MOO 11 TRS·BO 175 00 and we 'll make it right. And , of course , we 'l l pay the shipping charges .IS0-2 6·SOCKET 53 95 	 COMM X TERMINAL PROG 82 50 

C BASIC 2 115 00 We accept Visa and Master Card on all orders ; COD up to $300 .00. 

PASCAL Z 349 .00 Add $2 .00 for standard UPS shipping and handling on orders under 50 lbs ,BARE DRIVES PASCAL MT+ 439 .00 delivered in continental U.S. Call for shipping charges over 50 lbs . Foreign .TANDON 5'/• INCH 	 PASCAL/ M 205 00 

100· 1 SINGLE HEAD 40 TAK 209 00 SYSTEMS PL US - FPO and APO orders . add 15% for shipping . Californians add 6% sales tax . 

100·2 DUAL HEAD 40 TAK 275 00 GI L. AIR , A/ P. P/ R 1799 00 Prices quoted are for stock on hand and subject to change without notice. 

100·3 SINGLE HEAD BO TAK 275 00 CO NDOR I 579 00 

100·4 DUAL HEAD BO TAK 399 00 CONDOR 11 B49 00 31245 LA BAVA DRIVE,WESTLAKE VILLAGE, CALIFORNIA 91362 


Circ le 13 on Inquiry card. 	 BYTI: July 19112 39 

CP/M 1s a reg . trademark of 01g1tal Research "Requires Z·80 Sof1card tReg trademark of Micro Pro ln1erna11onal Corp 



PICKA SYSTEM! 


routines are in machine code and are 
restricted . Their effect on the system 
is well known because all they are 
allowed to do is transfer data . 

Buffer interrupts are allowed any 
time they are enabled . Thus , 
interrupt-buffer transfers can be 
much faster than user interrupt­
service routines for data transfer . 
They are also easier to use . 

The IBM Personal Computer has 
interrupt-input buffers that are used 
with the asynchronous communica­
tions adapter. In Personal Computer 
Advanced BASIC, the statement 
COM ON activates the buffer while 
ON COM specifies the line number of 
the program subroutine that will 
periodically empty the buffer. After 
executing each program line, the Ad­
vanced BASIC interpreter checks to 
see if any characters have been re­
ceived. If so, a GOSUB is executed to 
the subroutine specified by the ON 
COM statement. 

Once you understand interrupt­
buffer transfers, OMA buffers are 

easy because they work the same 
way. A buffer is set up, filled , and 
transferred . The syntax is also the 
same . The only parameter that 
changes is the buffer type . 

Only certain interfaces can support 
OMA transfers and only certain 
devices require OMA service. Since 
OMA requires special hardware, 
Hewlett-Packard desktop computers 
have only one OMA channel. Thus, 
only one OMA transfer can be active 
at one time . 

Buffered 1/0 is a real convenience . 
It is another way of taking 110 hard­
ware, such as interrupt and OMA cir­
cuitry , and making the capability 
available in an easy-to-use form. 

How High Is the Ground? 
It is a paradox that of all the signal 

wires used in interfacing, the most 
complex is the one that seems simple . 
Ground wires are generally ignored in 
the design of computers and interfac­
ing circuitry . No signals are inten­
tionally impressed on them . 

Often, the number of ground wires 
in an interface cable is determined by 
how many conductors are left over 
after signal wires have been allocated . 
Naturally , this type of interface 
design leads to problems. These prob­
lems can lead to signal degradation, 
loss of data, and even destruction of 
equipment. 

Why do designers include ground 
wires in the first place? Electricity 
flows in loops. The laws of physics 
dictate that current must always 
return to its point of origin. When we 
send a logic signal to a peripheral 
device , we send it in the form of a 
current . This current must have a 
return path of low impedance so that 
the peripheral device will observe the 
full signal strength. Any impedance 
in the return path (or the signal path) 
will diminish the signal observed by 
the peripheral. It should be clear, 
then, that one reason to provide a 
ground is to supply a low-impedance 
signal-return path. This type of 
ground is called a logic ground 

We're offering you our SB-80 system in either 5 1/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its multi ­
character set offers blinking cursor, underlining , reverse 
video. and half and zero intensity . The movable. detach­
able keyboard has a numeric pad with cursor control and 
function keys . 

Nat10nw1de on-si te and depot repair service 
through the professionals at INDESERV. 

CP/M is a registered trademark of 01g1tal Research . Inc. 

• Single Board Technology • CP/ M® Operating System 
• 4 MHz Z80A CPU • 64K 200ns Main Memory 

• 8- lnch Dual Density Floppy Drives 
• 5 1/4-lnch Dual Density Floppy Drives 

• 2-Serial Ports • 2-Parallel Ports 
• 4-Counter/Timers • Expandable 

For further information about this limited offer call or write:

IIColonial Data 

Colonial Data Services Corp ., 105 Sanford Street. Hamden, Conn. 06514 • (203) 288-2524 •Telex: 956014 
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The Only ~Document ProofrwdSlg System 

From Aspen Software 


For CP/M~TRS-80 end IBM-PC Word Processors 

fr->~wfi?fi[Aff))[lif 

Featuring Official Version of Random House" 

Dictionary 
•complete Accuracy-looks up every word; 

does not use less accurate root word 
analysis+ °Full lnieractive Correction-standard 
(optional of TRS-80 Model I/Ill) 

•instant Access to Dictionary 
•compact-Random House Dictionary 

suppl ied in sizes to fit your system 
(50,000 words standard) 

(JRAMMATil{ .. 
Beyond Spell ing Checking 
•Detects typos. punctuation and 

capitalization errors, misused words 
and phrases 

•Analyzes Poor Writ ing Styles 
•suggest Alternative Usages 

=NO ERRORS 
" The p rograms together (Proofreader and 
Grammatik) offer a dynamic tool for 
comprehensive editing beyond spelling 
corrections." 

--Dona Z. Meilach in Interface Age. 5/ 82 
"Grammatik is the perfect complemem to a 
spelling check p rogram." 

- Dr. Alan R. Miller in Interface Age, 5/ 82 
"If you use a word processor and a spelling 
chel·ker. then you should in vestigate the unique 
capabilities of this program. Grammatik is a 
surprisingly f ast and easy tool for analyzing 
writing style and punctuation. " 

- Bob Louden in ln forWord, 12/ 81 
"For the user who is as tight with his dollar as /, 
Proofreader is the program of choice." 
-Stephen Kimmel in Creative Computing, 3/ 82 

Aspen Software also has its own full 
featured word processor called Writer's 
Companion for all these systems. One of the 
best implementations of Ratfor (Rational 
Fortran) is available, too, along with an 
automat ic Ratfor pretty printer. Please call 
or write for more details about these 
products. 

Grammatik and Proofreader are compat ible with all CP/ M, 
MS-DOS (inc l. IBM PC) . and T RS-80 word processors. 
Current CP/ M formats : standard 8'', Northstar, Omikron, 
Osborne, Apple. Please call / or write for detai ls o f minimum 
system sizes and availab ili ty o f addit ional d isk and 
operating system formats . Shipping cos ts included. 
Please speci fy your system configuration when ordering. 
Dealer inquiries invited . 

Proofreader Grammat1k 
CPI M. MS-DOS $129.00 $150.00 
TRS-80 Model II $99.00 $99.00 
TRS-80 Mod . I/ Ill $59.00 $59.00 
Model 1/ 111 1nteract1ve correcl ion option · $30.00 

Random House is a reg istered 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. 

1A.sp.en S.oftware Co;. 
P.O . Box 339-B Tijeras, NM 87059 

(505) 281-1634 
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DEVICE A DEVICE B 

EARTH GROUND 
LOGIC LOGIC 

LOGIC GROUND 

THIRD-WIRE GROUND 

OUTLET A OUTLET B 

Figure 17: A diagram of the grounding of a typical computer system. Three ground 
wires connect devices A and B. One wire is the signal ground, which serves as the return 
path for signal currents . The second wire is the earth ground in the interface cable be­
tween the two devices . It provides safety by equalizing the potential between the two 
devices. The third wire, usually invisible and forgotten , is the ground wire in power 
cords. 

This triple grounding can cause two kinds of problems. Ground-fault currents in 
other devices may flow through the third-wire ground, up the power cord, through the 
logic ground, and back down the other power cord. These currents usually exceed what 
the logic ground is designed for and a voltage develops between logic grounds of the 
two devices because of the small resistance in the wire. The voltage degrades signal 
margins by changing the voltage reference levels of the two devices . 

The second problem is electromagnetic interference caused by a "noisy" logic 
ground, as represented in figure 18. 

because it is associated with the logic humans, but it can kill a computer 
signals. A second type of ground system. Signal levels for most inter­
serves to ensure that the devices at facing systems today are 5 volts (V) . 
either end are at or near the same A potential difference of only 2 or 3 V 
potential. can destroy all trace of a signal. A 

One of the laws of interfacing potential difference of 20 or 30 V can 
states that there are never enough destroy circuitry. 
sockets on a wall power outlet to sup­ A safety or earth ground between 
ply a complete computer system. At devices can minimize this difference 
least one device will be plugged into in potential. Once again, we seek the 
another outlet several feet away. lowest possible impedance so that the 
Most computer devices currently sold potential difference is as small as 
have three-pronged power plugs and possible. 
use the third wire of the power outlet Now that we have good logic and 
as an earth ground. safety grounds between our computer 

This earth ground is used as a and our peripherals, we can relax, 
safety ground to keep the voltage of right? Probably not. Chances are we 
exposed metal parts within !safety have created the infamous ground 
limits. Unfortunately , cfu"e to loop. Figure 17 shows a system with 
haphazard wmng practices, there just such a problem. 
may be several volts of difference in The computer and the peripheral 
potential between the third wire of are tied together with three grounds: 
one electrical outlet and the third wire a logic ground for the signal return, a 
of an electrical outlet only a few feet safety ground for potential minimiza­
away in the same room. tion, and the third wires in the power 

This potential difference is usually cords. The safety and third-wire 
not large enough to pose a hazard to grounds are connected together inten­



Your guide to the 
world of microprocessors. 

The Micro-Professor™-A low cost tool for 
learning, teaching and prototyping. 
Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 

• ZBO Is a trademark o f Zllog Inc . 

/ 

manual gives you detailed 
schematics and examples of pro­
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi­
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread­
boarding and prototyping, de­
signing your own custom hard­
ware and software applications 
with zao,8080 and 8085 compati ­
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to SK. 

All this plus a built-in 
speaker, a cassette interface, and 

Multltach Electronics Inc.I 

,,,"' / 
,,." o 

"" Check or money 
"""' order enclosed 

D Visa Q Mastercharge,, / ,, 
Caro No Expires.,,,,"' 

,, 
/ Signature,, 

Name {Please Print ) 

sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details. 

SSB-MPF 
speech 

Synthesizer 
Board 5129 

A 
vocabulary 

of up to 400 
words based 

on the 
TMS 5200 chip. 

EPB-MPF 
EPROM 
Programming 
Board $169 
For all+ 5V 
1KB/2KB/ 
4KB EPROMs. 
Read/Copy/ListNerify 
Capability. 

BASIC·MPF 
Tiny Basic $19 
2KB BASIC interpreter with hardware 
control capability. Machine-code ,, " 
subroutine accessible. ,, " 

/

Circle 276 on inquiry card . / 
,, / 

/
/ 

,, " ""I'm ready to enter the 
,, " world of microprocessin~ 

Call toll free to order. 

MPF·I Micro-Prolessor 

SSB·MPF Speech Synthesizer Board 


EPB-MPF EPROM Programming Board 

BASIC -MPF 


In U.S. and Canada maMto: Outside of Nofth ~ - to: 
Mult1tech Eleclronics Inc Mullitech Industrial Corpcration 
t95 West El Camino Real 977 Min Shen E Roao . 105 
Sunnyvale . CA 94086 Taipei, Taiwan . ROG 

/ / AOOress Calilornla Tel. (408) 773·8400 Tel. 02-769- t225 

/ Elsewhere (800) 538-1542 TWX 19162 MULTllC . 
/ C1ly State 23756 MULTllC ,, 



The Dataface GRQ-11 5. Circuit board is installed 

DATAFACE GRQ SERIES INTERFACE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


POWER SUPPLY LINE _____,_____--­

OUTPUT 

Figure 18: A diagram showing the frequent cause of electromagnetic interference by a 
computer system. Most digital systems have noisy logic grounds . Earth grounds usually 
shield th is noise, but if the earth and logic grounds are connected, the noise will transfer 
to the shield and radiate from it . The result is in terference with radio and television 
reception . 

tionaUy . That loop cannot be avoid­ due to a faulty or leaky device 
ed. The logic grounds in both devices someplace else in the power system. 
are connected to a third-wire ground This will cause a voltage difference at 
that is common in computer design. the two power outlets A and B. We 
Loops are formed between logic and installed the good safety ground to 
safety, logic and third-wire, and add a low-impedance path and· 
third-wire and safety grounds. minimize this difference . 

Two kinds of problems threaten The current sees the dual paths of 
this system. First, current may be third-wire and safety grounds, and 
flowing in the third-wire conductor the voltage difference will indeed be 

small. Unfortunately, the current will 
also see a third path to flow through, 
the logic ground. Typically, logic 
grounds are not designed to carry 
power-fault currents . They have 
higher impedance . Thus, a large cur­
rent flowing through signal ground 
may prevent communications from 
taking place. 

Since we added the grounds to 
allow the logic signals to be received 
reliably, we must also prevent ground 
loops from destroying that reliability . 
The best method is to plug all devices 
in a computer system into one elec­
trical outlet. This assumes that there 
is enough current capacity on that cir­
cuit to supply the computer and all its 
peripherals with power . If there are 
not enough sockets on the outlet, use 
a power strip . The third-wire ground 
in a power strip is short and well 
defined , and will be of low 
impedance. , 

Electromagnetic Interference 
Now that we have eliminated the 

effects of ground loops and our 

Interface expands your 

Olympia ES Series or Rem­
mington 200 Series electronic typewriters into a let­

ter press quality printer for your personal or business 

computer. And, you still have a fully featured elec­

tronic typewriter - two machines in one . 


The GRQ Series Interface features : 
1. Standard EIA RS-232-C Serial Interface and 
Parallel (Centronics compatible) . 
2. Standard asynchronous ASCII code, 7 bit data; 1 

inside typewriter back panel 
along side logic board . The 

connection between boards accomplished by 40 pin 
jumper cable using existing socket . No soldering 
required. Power is provided to the GRQ thru two pins 
of the 40 lead cable . Installation in 10 minutes . 

GRQ-10 - CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 

start bit; accommodates 1 or 2 stop bits automatical ­
ly; accommodates odd , even or absence of parity bit . 
3. Fifty thru 9600 Baud data rate options. []ATAFACE ~nc. 
4. Two K buffer; supports X-on, X-off protocol as 2372 A WALSH AVE. , SANTA CLARA, CA 95050 
well as RTS signals . (408) 727-6704 
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system is performing flawlessly , we 
can relax and listen to some music on 
the radio. Unfortunately, whenever 
the computer system is on, a lot of 
static appears on the radio. Worse, 
our neighbor down the hall notices 
the same effect. Welcome to the 
world of electromagnetic interference 
(EMI), the second problem in inter­
facing grounding. 

Figure 18 is a picture of the output 
stage ·of a typical logic circuit. A tran­
sistor is connected to ground and the 
output signal line, and another tran­
sistor is connected between the power 
supply and the output signal line. If 
both transistors are turned on at the 
same time, a large current will flow 
and destroy the circuit. If only the top 
transistor is turned on, the output 
voltage will be close to that of the 
power supply . If only the lower tran­
sistor is turned on, the output voltage 
will be close to ground potential. The 
signal is switched by changing which 
transistor is on and which is off. 

When this switching takes place, 
both transistors will be partially on 

for a brief period of time . One is par­
tially on but going off; the other is 
partially off but turning on. At this 
instant, a large current is allowed to 
flow from the power supply to 
ground through both transistors . This 
current spike will make the ground 
jump a bit through the small but finite 
impedance of the ground line. 

Literally thousands of these output 
circuits are in a computer, switching 
constantly. All are adding their share 
of noise to the logic ground . This 
noise is carried out to the interface 
cable and over to the peripheral on 
the logic ground wires we ingeniously 
ran between the devices in our com­
puter system. 

The voltage spikes in the ground 
are too small to affect the interface 
logic signals, but the interface cable 
acts as an antenna and transmits this 
noise for all to receive. The thousands 
of output circuits team up to form a 
low-voltage but high-current signal. 
The actual logic signals are much 
lower current and don't cause as 
much trouble. 

ATTENTION APPLICATION PROGRAMMERS 

MCDISPLAY IS HERE 


MASTERCOMPUTING has the answer to your biggest headache: user data entry. 

Now devote your valuable time as a professional to the actual application rather 
than complex input prompt control and data entry checking. 
DISPLAYMASTER is a two part screen oriented data entry system 

1. DISPUYDEF • Bevelo11•ent Utlllty 2. DISPUYASM • Poweml 1SS8111bly calls 
• Define screen fonRats 
• Define entries, pro•pts, messa1es, tert 
• Document screen format 
• Balltl screen flies 

DESIGN CONCEPTS 
• large Syst• iltllH'HCh 
• User frientlly 
• Langua1e and system Independent 
• 	Ce1n11lete entry checking, conversion 

&llfOlectlon 
• Low RAM anti lisk 1verll1atl 

SYSTEM REQUIREMENTS 

• Build screens, process entries 
• Handle •essages and pro•pts 
• User callable directives and primitives 
• Scrfftl flel• transparent to 11rotra11 

• Mith .,...i o...,atlon 
• Screens easily changed & tested 
• Professional documentation 
• 	Maintenance free 
• Low cost • $175.00 with Manual 

• CP/M™ 1.4 or 2.2 wltll cursor atlllressable terW1lnal or CRT 
• La11111ates • Microsoft Basic-BG anti BASCOM. Other 11opular laftlUIOS to folln 

FUTURE ATTRACTIONS 
MCFILE • auta base Mfl1ltlon syste• with user directives 
MCPRllT • a page oriented print syste• wltll user directives 

BASIC 80 and BASCOM 
are products of Microsoft 
CP/M is a trade1111rk 
of DIGITAL RESEARCH 

MasterCo•plltl19 lie. 
P.O. Boi 17442 
GrelllYille, SC 29606 
(803) 244-8174 

Two solutions to this problem are 
available. The first involves the use of 
low-impedance ground planes in the 
computer and peripherals to 
minimize the ground noise . The sec­
ond is to shield the interface cabling 
to prevent the noise from escaping. 
These techniques are both used in 
Hewlett-Packard's desktop com­
puters. 

Finally, interface designers are at ­
tacking the ground-loop and EMI 
problems using a new interfacing 
technology: fiber optics. Glass optical 
fibers carry modulated light signals 
between devices. No grounds are 
used, which means no loops . Also, no 
antennas pick up and transmit noise. 

Fiber-optic interfacing now costs 
more than the conventional interfaces 
covered in this series. Some applica­
tions requiring long distance or good 
noise immunity are already using 
fiber optics. Many more applications 
will do so in the future. 

Conclusions 
This primer has been written to ex­

pose you to many of the elementary 
concepts in computer interfacing. The 
connection of computers to periph­
erals and other computers is a vast 
and complex subject. 

Microcomputers do not yet have 
the types of interfacing problems that 
larger computers face . The software 
tends to be simpler and smaller, and 
the data rates are slower. 

But microprocessor manufacturers 
are determined to change the situa­
tion . The newer 16-bit micropro­
cessors are every bit as complex as 
minicomputers. Software for these 
processors will also be as large and 
complex as that for minicomputers. 
And the interfacing requirements for 
the computers based on these micro­
processors are sure to be more com­
plex than the requirements of 8-bit 
machines. 

Although the Chinese did not in­
vent the microprocessor or an elec­
tronic interface, they do have a curse 
appropriate for the engineers who 
must master the complexity of the 
16-bit microprocessors: May you live 
in interesting times! I hope that this 
primer will help you get through the 
interesting times that lie ahead.• 
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Plot I ­

your next meeting
yourself. 


Read how 2 pens ca~become 
your best presentation.tools. 

Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

ow you can use your personal 
computer to generate your own presen­
tation charts, graphs, and pie charts. 
How? Simply add on the new high 
qua lity, low cost HP 7470A 
Perso nal Computer 
Plotter. ""'- • 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu ­
rate ly and effectively. 

Quicker understanding. 
Data, when visualized graphically, becomes information 

fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 

to produce the graphics man- -.-----==:-­
ually for your next presenta ­
tion doesn't ensure accuracy 
or artistic talent. nd going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer the 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically. And with 
off-the-shelf software avai l­
ab le from most HP dea lers. 

Fast and pretty. 
The 7470A gives you high plotting speed with excellent 

line quality .. . faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,550. (U.S.A. domestic suggested retail price.) 

Count on it. 
The 7470A is built the Hewlett ­

Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 

customized integrated circuits 
that ensure reliability. 

Pen pals. 
The HP 7470A has 

~ two single-pen stables. 
Simple pen changes give y_ou 

multi -color plots in yo ur choice of ten 
coordinated colors. Pens are automatic­
ally capped and stored. 

An option you'll want, too. 
For on $95, you can a lso get a 17057 Overhead 

Transpar ncy Kit that turns your plots into transpar­
encies for overhead projectors. For "I need it tomorrow 
at 9:00 A M.!'' meetings , it's a necessi ty. 

Start pl~tting your next pre-SCntation today. 
Clip ana mail the coupon below. Now. . 

Mail tha coupon below and we'll send you - absolutely 
free - a s±

1

mple plot, a more detai led brochure, and a 
sample o rhead transparency. 

Then .. stop in at your nearest Hewlett-Packard 
Dealer. S e the HP 7470A in act ion . Once you see it 
demonstr ted you'll find a hundred ways to make your 
own appl use-winning presentations. 

When performance must be measured by results 

r//"09 HEWLETT 
a.:~ PACKARD 
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Computers, Fiction, and Poetry 

Stories and poems written by computers are hardly 


masterpieces, but they do shed some light on creativity. 


Writing poetry with a computer is 
like eating spaghetti with a fork a 
yard long. It can be done, but it's not 
easy. -computer poet Louis Milic 

Pity the poor computer poet. While 
the computer has gained grudging ac­
ceptance as a tool for the artist or 
musician, it remains an odd duck in 
the hands of the creative writer-ex­
cept, perhaps, as a word processor. 
True, computers are used for many 
other literary tasks: preparing con­
cordances (indexed lists of all the 
words in a text), studying the quan­
titative aspects of style, and resolving 
questions of authorship. Yet com­
puter poets and ·writers often are 
regarded by fellow literati with a mix­
ture of fear, derision, and an­
tagonism. Even computer scientists 
sometimes consider this work either 
wasted or doomed to failure. Part of 
the hostile reaction sterns from the 
general quality of computer-gener­
ated verse and prose. It is frankly 
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awful, as its human programmers 
readily admit. 

Yet computer-assisted literature 
shows no signs of dying out. From the 
whodunit to medieval Chinese verse, 
from the fairy tale to the operatic 
libretto, virtually every literary form 
has been, or is being, attempted with 
computers. (Last October Omni 
magazine even published a piece of 
science fiction said to be written by 
computer.) Computer authors main­
tain they are not trying to produce 
great literature, but rather to under­
stand the workings of the human 
mind. As researcher Natalie Dehn of 
Yale University puts it: 'Tm trying to 
construct a model of what makes 
people creative. If my model is cor­
rect, then my program should be able 
to make up interesting stories." In this 

. respect, delving into the workings of 
the mind, the slender works of com­
puter literature speak volumes. 

Prose Becomes Poetry 
Computer poetry traces its origins 

to a discovery made accidentally by 
Louis Milic and other early workers 
in the field of computer-generated 
prose. Milic, now a 59-year-old 

I 

English professor at Cleveland State 
University, had programmed a com­
puter to generate simple sentences­
"A shirt thought with a dog, " "A 
house sat to a picture," and so forth­
by randomly substituting words in a 
rigid framework. To his surprise, 
he found that this sort of nonsense 
made people think of poetry. 

'The question was," Milic says, 
"why would a sentence generated by 
a computer be mistaken for poetry?" 
The answer, he reasoned, must be 
that many people are used to poems' 
not making sense. 

A Comparison 
Compare the following two poetic 

excerpts: 

1 
Because the pleasure-bird whistles 

after the hot wires, 
Shall the blind horse sing sweeter? 

2 
What does she put four whistles 

beside heated rugs for? 

The first is from the poem "Because 
the Pleasure Bird Whistles " by Dylan 
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Thomas; the second was written by a 
computer. True, Thomas's lines are 
more melodic and haunting. But iso­
lated from context , they make just as 
little sense as the computer's odd 
question. 

Milic decided to test his theory that 
readers are accustomed to poems' not 
making sense . He took some of Dylan 
Thomas's poems and let a computer 
rearrange them. "My students 
couldn't always tell which poems had 
been doctored and which were genu­
ine," Milic recalls. He then wrote a 
program called Erato, ambitiously 
named for the muse of lyric poetry, 
that used an elaborate algorithm to 
scramble and rescramble words from 
the first lines of 10 famous poems. 
Readers who know Gerard Manley 
Hopkins's poem beginning, 'Margaret, 
are you grieving" will recognize it in 
one of Erato's more successful at­
tempts: 

Margaret , are you saddening 

Above the windy jumbles of the tide . 


Wave to me in the peace of the night. 
Jealousy is not all : It is not refresh­

ment nor water. 

Return to me in the pause of the 
shade, 

Darling, because my spirit can chime 

Above the early flounces of the 
stream. 

Margaret, are you saddening? 

Milic explains: 'What we ac­
complish by this is to learn something 
about poetry. It doesn't weaken our 
admiration for poets. On the con­
trary, it deepens it because we see 
how much easier they do what the 
programmer and machine are trying 
to do." Milic produced a computer­
scrambled version of the poem 
"Return" by Alberta Turner that 
prompted Turner to write four new 
poems in response. 'The random­
generating power of a computer can 
produce combinations which the 
human brain normally would exclude 
as either meaningless or offensive to 
its sense of order," Milic says . Turner 
agreed, calling this randomizing "a 

valuable step in initiating or restimu­
lating the poetic process." 

Although Milic 's experiments 
would give nightmares to an Oxford 
don, they are not without prec~dent. 
Jonathan Swift, in Gulliver's Travels, 
described a mechanical writing ma­
chine that allowed "the most ignorant 
person . .. [to J write books in 
philosophy, poetry, politics, law, 
mathematics, and theology without · 
the least assistance from gen\us or 
study." More recently, the dadaists in 
the 1920s and the beatniks in the 
1950s experimented with composing 
poems by randomly clipping words 
from newspapers and other printed 
sources. A computer, however, is far 
more efficient. 

This efficiency points to one of the 
first problems with computer 

''I'm trying to 
construct a model of 
what makes people 

creative." 

poetry-the sheer volume of poetry 
that can be produced very quickly. 
Richard Bailey, a University of 
Michigan professor who has studied 
this subject, says it reminds him of 
the sorcerer's apprentice who ordered 
his broom to fetch water and then 
was nearly drowned in the deluge. 
Bailey cites the case of one poet , 
Robert Gaskins, who wrote a ' pro­
gram to create haiku and then sent 
the output directly to a video-display 
terminal. New haiku would appear at 
the bottom of the screen, scroll Jlow­
ly to the top and disappear forever. 
Within months, Bailey says, Gaskins 
and his computer ·'became the most 
prolific poetic collaborators of all 
time. " But there was never any sense 
of loss in seeing a haiku scroll up into 
infinity, Bailey says, because another 
one would be along in a moment . 

The Seeds of Revolt 
While programs like Erato and the 

haiku generator left the computer 
with little more to do than randomly 
select from among lists of words, 
other scientists were trying to give the 
machine more responsibility. One of 

these researchers was Sheldon Klein 
at the University of Wisconsin . In the 
early 1970s, Klein, a linguist and pro­
fessor of computer science, col­
laborated with his students to devise 
a program to write 2100-word 
mystery stories in 19 seconds each . 
The group soon followed with a pro­
gram to create Russian fairy tales . 

More recently, Klein says, he and 
his students have invented a program 
to write operas. Like the earlier two 
programs, the opera-writer is divided 
into two parts. A simulator generates 
the plot in a special symbolic lan­
guage devised by the group, then 
translators turn the symbolic plot in­
to words, music, and moving pictures 
of the action. (The music is generated 
by an Apple; other functions take 
place on a Terak computer . The sim­
ulation language, whose name is writ­
ten as five vertical slashes and pro­
nounced "bar-bar, " is based on 
UCSD Pascal.) 

To facilitate display on a video ter­
minal , the opera is based on Edwin 
Abbott 's nineteenth-century fantasy 
Flatland about a two-dimensional 
world, and it is titled Revolt in 
Flatland. Klein and his colleagues 
showed a video-taped sample at the 
Fifth International Conference on 
Computers and the Humanities in 
Ann Arbor, Michigan, last year. But , 
says Klein , 'Tm not keen on showing 
it because, to be perfectly frank, the 
music is superb but the action is quite 
dull." This is because the action 
simulator treats the cast's movements 
as if they were taking place on a 
realistic scale, rather than compressed 
onto a stage. "Most of what's happen­
ing in the current version is that little 
squares and triangles and polygons 
are moving slowly from one house to 
another. The action only happens oc­
casionally, when they meet, " Klein 
says. A refined version of Revolt in 
Flatland is being prepared which will 
automatically omit the boring scenes. 
In the meantime, says Klein, "Poten­
tially, our opera could be five hours 
long, like a real opera, but at the end 
there would be nobody watching ." 

Klein's early programs allowed the 
computer to develop a plot but gave 
only limited consideration to the 
motivations of individual characters. 
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One of those who set out to solve tha t 
problem was Jim Meehan, now a n 
artificial -intelligence researcher at the 
Univers ity of Ca liforni a a t Irvine. 

Tale-Spin' s Fables 
Meehan ' s 1976 program , called 

Tale-Spin , crea ted s tories tha t were 
modeled loosely after Aesop 's fa bles . 
Cha rac ters with na mes like Joe Bear, 
George Ant , and Irv ing Bird li ved in a 
simple uni ve rse with rivers, fie lds, 
caves, and trees. The huma n a uthor 
set the plo t in motion by giving one of 
the cha racters a moti ve such as 
hunger, thirst, sleepiness, or a desire 
for sex (primly referred to by Tale­
Spin as "fooling around"), and the 
characters then wheeled and dealed 
with one another in symbol ic fo rm to 
resolve their goals . Meanwhi le , a 
natural-language translator repor ted 
on their movements to the ou tside 
world. Here is a sample of the raw 
outpu t: 

O nce upon a time George Ant lived 
near a patch of ground. There was a 
nes t in an ash tree. W ilma Bird lived 
in the nest. There was some water in a 
river. W ilma knew that the water was 

On ce uµo n a time, th ere were two bears 
named Ja ck and Joe, and a bee named 
Sanr . Jack w as v ery fr iendly with Sam bu t 
very competitive with Joe, w ho w as a 
dishonest bear. 

in the river. George knew that the 
water was in the river. One day 
Wilma was very thirsty . Wilma 
wanted to get near some water. 
Wi lma flew fro m her nes t across a 
meadow through a valley to the river. 
W ilma drank the water. Wilma 
wasn 't th irsty any more. 

In th is pa rticular story , George Ant 
goes on to fa ll in the r iver and is 
rescued by Wilma Bird . The fall has 
been planted by the human program­
mer; the rescue came about because 
a ll cha racters are automatically 
motiva ted to rescue any other charac­
ter they know is in danger of dying . 
T ale-Spin kept track of the social 
rela tionships between its characters, 
and it made a li st of each character's 
goa ls, crossing out goals as they were 
accomplished . But it was prone to 
silly mis takes. Fo r example, in one 
fa ble, a character named Henry Crow 
inadvertentl y dropped a piece of 
cheese and was soon mired in an 
endless loop of bargaining with 
himself to get the cheese back . The 
p rogra m didn 't realize that its internal 
representations of "Henry Crow" and 
"himself" were the same character . 

One da y , Jack w as hungry. He knew that 
Sam Be·e had som e honey and that he 
might be able to persuade Sam to give him 
some. He w alked from his cave, dow n th e 
rnountain trail , across the valley , over the 
bridge, to the oak tree w here Sam Bee 
lived . 

When Tale-Spin worked, it created 
stories of a natural simplicity reminis­
cent of folk tales (see the illustration 
below). 

The problem with Tale-Spin, says 
Meehan, who is 32, was that its 
stories lacked purpose . "There was no 
overall goal as to what the story 
would be about. It might be filled 
with perfectly rational behavior, but 
it might not be particularly in­
teresting, just as what you and I do in 
a day may be rational but may not 
constitute a story. " For this reason , 
Meehan doubts that efforts to invent 
a "story grammar"-a set of rules for 
creating good fiction - will ever suc­
ceed, although many authors and 
scholars have tried to devise such 
rules . Says Meehan : "It doesn 't take 
much literary education to find a 
half-dozen great stories that don 't fit 
the model and another half-dozen ter­
rible stories that do ." 

Author's Purpose 
Building on Tale-Spin's approach, 

Yale's Natalie Dehn is creating a more 
ambitious program that considers 
what the author wants from a story. 
'The author has goals, things she 

Jack asked Sam fo r som e honey. Sam 
gave him som e. 
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wants to accomplish, " says Dehn, a 
28-year-old researcher in artificial in­
telligence. "She starts off with an 
initial intent but may wind up with 
something quite different. I'm tryi ng 
to model what the author is doing ." 

Dehn 's prog ram, appropriately 
ca lled Autho r, starts with a general 
idea for a story but then refines a nd 
focuses the idea as it goes . It may 
even abandon the first idea in favor 
of a be tter one . But , thanks to a 
memory model developed by Roger 
Schank , the program is also capable 
of being "reminded" of ea rlier ideas 
and returning to them . In this respect, 
it is like a human author who is 
reminded of people, si tuations, and 
events from his o r her own life, or 
from ea rli er versions of a work of fic­
tio n , a nd then incorporates them into 
a story . Dehn's interest in such prob­
lems dates to high school when, she 
says, "I began to think that the mos t 
interesting problems were in the 
humanities but that the best methods 
for problem-solving were those of 
science. " 

A program like Author has come a 
long way from the random-generated 
poetry writers of the 1960s and early 

Th en Joe Bear w alked over to the oak tree 
and saw lack Bear holding the honey. 

1970s because it "understands" what 
it is doing . Dehn calls the earlier pro­
grams, which only simulated in­
telligence, "hack programs"; the 
classic of these was the popular Eliza , 
or Doctor, program that mimicked a 
psychiatrist talking to a patient . 

The story-genera ting methods be­
ing developed fo r Author will fi nd 
practica l use in another program, 
which Dehn is writing to help adults 

When Tale-spin 
worked, it created 
stories of a natural 

simplicity reminiscent 
of folk tales. 

who are poor readers . This program , 
called Starship , will genera te a story 
in which the user is a crew member on 
a space vessel engaged in an impor­
tant mission . At crucial times in the 
plot the program will ask the reader 
what should be done next. "The 
moves he makes," says Dehn , "will 
tell how well he has understood the 
story so far ." As a training tool, the 
Starship program will have elements 
in common with such games as 

He th ought that he might get the honey if 
Ja ck put it down, so he told him that he 
didn 't think lack co idd run very fas t. Jack 
accepted th is challenge and decided to 
run . He put dow n th e honey and ran over 
the bridge and across the valley . 

Dungeons and Dragons, in which the 
user becomes the lead character in 
what amounts to an adventure novel , 
or with commercial software adven­
tures that allow the use r to walk 
through branches of fictio na l possi­
bilities . 

Where Will It Lead? 
Today 's computer-generated litera­

ture is limited in part by the dif­
fic ulties of p roducing a natural lan­
guage but even more so by the fun­
damental problem of giving a com­
puter the capacity to find interesting 
things to say. As a result , computer 
litera ry products are still quite crude. 
Yet they point to exc iting things 
ahead : poems that write or revise 
themselves , novels in which the 
reader is a character or au thor, a nd so 
forth. All of thi s may not sa tisfy 
cri tics today, but it heralds an in­
teresting and lively fut ure . As com­
puter poet Milic says , "People who 
scoff at computer poetry are simply 
no t thinking . It would be like com­
plaining , as people did when 
Gutenberg came around , that the 
word of God was not meant to be 
printed by machine .'' • 

Il lustrat ion by Coni Porte r 

Joe picked up th e honey and went home. 
(This story was crea ted by Meehan's T a le­
Spin program . He transla ted the story in­
to more conventional English from the 
choppy sentences of the original. ) 
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In the November 1980 BYTE (see 'The MicroAngelo 
Video Display," page 196) I reviewed the Scion Micro­
angelo graphics display-an S-100 board that provides 
512 by 480 dot resolution . The board contains a Z80 
microprocessor and 32K bytes of memory, making it one 
of the most powerful graphics displays of its class . It has 
only one limitation-no color or gray levels. Each dot 
out of 245,760 dots is either on or off . 

Now, Scion has announced the Microangelo Color 
System, which consists of a set of Microangelo boards 
connected together through a color mixer or palette 
board. With more than one board contributing to the dis­
play, each dot or pixel (picture element) can be described 
by enough bits to specify a color or other intensity for 
each pixel . 

Figure 1: Scion Color System hardware organization . From two 
to eight Microangelo S-100 boards may be connected via 20-pin 
ribbon cable to the palette board, which selects colors and 
generates RGB output for a color monitor. 

The color system offers unprecedented capabilities for 
its low price . Because each Microangelo has an on-board 
computer, you can send commands to each board and 
have them processed simultaneously . The palette board 
mixes the outputs of multiple (from two to eight) Micro­
angelo boards by looking for the color value represented 
by parallel bits in the parallel Microangelo boards. In a 
two-board system, you could display 4 different colors; 
in an eight-board system, 256 different colors. Each 
color-palette entry is defined in red, green, and blue 
(RGB) components, each of which can range from 0 to 
100 percent in 256 steps . This means that on a full system, 
you could choose 256 colors out of a palette of more than 
16 million colors. 

Figure 1 shows the hardware organization of the color 
system. The palette board must be present on all ver­
sions, but you can start with two Microangelo boards 
and work up to eight. A 20-conductor ribbon cable con­
nects the boards to the palette board . Each Microangelo 
has its own Z80 running at 4 MHz and on-board firm­
ware in PROMs (programmable read-only memories) . 
The firmware can be either Screenware Pak I or Screen­
ware Pak II, which offers the additional capabilities of 
region flooding, hardware and software test routines, 
split screen for separate alpha and graphics regions, firm­
ware circle drawing, and macro definition allowing the 
on-board Z80 to draw frequently used shapes or objects. 
I will not spend much time describing the firmware fea­
tures of the Microangelo; I suggest that you read my 
review in the November 1980 BYTE. 

The Palette Board 
Figures 2 and 3 show how the palette board converts 

bitplane information into colors. The software must set 
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the appropriate bits in the Microangelo boards so that the 
bits make up the number of the color-palette entry. When 
the display is generated, the palette board converts the 
number into separate red, green, and blue values, which 
are in turn sent to the RGB color monitor . The process is 
really quite simple and powerful. Note that the color of 
an object on the screen can be changed after the fact by 
simply changing the color-palette entry for that combina­
tion of bits . 

Software and Firmware 
As mentioned earlier, the Screenware Pak I and II 

PROMs are on board the individual Microangelo bit­
planes. The system is very fast because each board 
receives its commands and executes functions such as 
drawing a vector or circle. A software package called 
Colorpak that manages these high-level functions is in­
cluded . Colorpak is w.ritten as a subroutine library, 
callable from FORTRAN-80. It greatly simplifies the 
development of an application program . If you want to 
draw a vector in color number 3, you would code the fol ­
lowing : 

CALL CURCLR(3) 

CALL GRCUR(lOO, 100) 

CALL VECTOR(120, 150, - 1) 


The first statement selects color 3 (which was previously 
defined in the program). The second line moves the 
graphics cursor to screen coordinates 100,100. The third 
statement draws a vector from the graphics cursor loca­
tion to 120,150. The - 1 parameter tells the Colorpak to 
draw the vector in the currently selected color . 

It is also possible to group bitplanes into "transparen­
cies. " This is like having several windows or screens that 
overlap each other . For example, you could set up two 
transparencies with four bitplanes, allowing 16 colors per 
transparency . One transparency could have a grid on it , 
while the other could display a floor plan for a building. 
The two transparencies can be displayed separately or 
overlaid in several ways . First, you could display the 
floor plan on top of the grid, or for measurement pur­
poses, you could put the grid on top. This can be changed 
dynamically by subroutine calls without redrawing the 
image . 

You can also decrease the intensity of a transparency to 
any percentage of full intensity . Whenever there are 
multiple transparencies, the color palette is automatically 
configured to display the color that has precedence-the 
color from the transparency that overlays all others . You 
can mix colors that overlap, creating a new color. One 
possible use for this feature would be in circuit-board 
layout. The wiring diagram for a circuit could be dis­
played, with the cross-over points highlighted in a dif­
ferent color . 

The hardware also allows winking bitplanes. When 
configured to wink, the display will alternate between 

At a Glance 
Name 
Scion Color System 

Type 
5 l 2-by -4BO-resolution color graphics system that can display up to 
256 colors out of a palette of more than 16 million colors 

Manufacturer 
Scion Corporation 
123 1 O Pinecrest Rd. 
Reston. VA 2209 l 

Price 
Color System with two Microangelo boards (4 colors). 52.495 ; 
with six boards (64 colors). 56,495; with eight boards (256 colors). 
5B.495 ; for Screenware Pak II. add 5400. plus 540 for each extra 
board beyond the frrst. A fully configured erght-board system with 
Pak II would cost 59. l 75 . RGB color monitors are available at 
52.49 5. 

Features 
Up to 256 colors on one display w ith a fu ll erght-board system; a 
light pen is optional. Each board has a ZBO running at 4 MHz 
(w hrch can run at 6 MHz). 32K bytes of main memory. room for 
BK bytes of EPROM memory (used for Screenware Pak I or II). and 
5 12 by 4BO dot display . Palette board has RGB generation ci rcu its 
and high-speed look-up memory for palette selection . 

Firmware 
Full firmw are to generate vector graphics and characters; high­
/eve/ commands sent via parallel ports. Functions include: draw rng 
vectors. plotting pornts. and generating characters (normal or dou­
ble srze; rotation is also available). Screenware Pak II can flood a 
region wrth a color. 

Software 
Several CP/M-compatible programs are available including COED. 
a color editor program that displays a palette on the screen and 
lets y ou build colors from either the RGB or HLS models . A 
FORTRAN-BO-compatible subroutine library (Colorpak) is provided 
so that high-level commands can be executed w ithout having to 
understand or program the hardware. Three sample programs are 
also on the qistribution disk as w ell as the source listing (in 
FORTRAN) for the Colorpak subroutine library. 

Computer Needed 
Any S-100-Compatible computer or any computer that has an 
S-100 bus adapter. A lthough the Color System uses a ZBO 
microprocessor. the host processor does not have to be ZBO or 
BOBO compatible . If you plan to use the COED and Colorpak soft­
w are. you must be able to run it w ith CP/M and FORTRAN-BO (or 
a similar language). You w ill also need a w ide-bandwidth (15 
MHz or more) RGB color monitor. Monitors are also available from 
Scion. 

Documentation 
A 13 1-page Color System manual is provided along with a pocket 
reference card for the Colorpak subroutine library calls and the 
M icroangelo hardware manual (BO pages). Documentation is ade­
quate but not exceptional. 

Audience 
Anyone requiring high-resolution color graphics on an S-100 
system 

two colors about every second. This feature also could be 
used to highlight information on the screen. 

The Color Editor 
Defining an organization of transparencies and colors 

can be difficult at best. It is very handy to be able to see 
the colors as you mix them on the palette . Scion has gen-
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Figure 2: The palette board uses information from each bitplane 
as a color number that points to a color palette entry. The user 
may load the color palette with any of 16 million colors by mix­
ing red, green , and blue. 

Photo 1: A sample display of the Scion Color Editor. This utility 
program allows you to create color libraries for application pro­
grams. After setting up a group of colors, the library may be 
stored and later loaded into a user program. This particular 
display was used in my application program for demonstration 
purposes. It represents the spectral colors of the main sequence 
of stars. Each horizontal row is a spectral color: very blue, blue, 
green , white, yellow, orange, red, and a second white row. 
Photo by Mark Dahmke. 
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Figure 3: The color palette actually consists of three separate 
values, one for each primary color. Red, green , and blue may 
each be specified, in a range of 0 to 100 percent, in 256 steps . 
The resulting color values are sent to the red, green , and blue 
guns on an RGB color monitor. This process is repeated for each 
of the 245, 760 dots or pixels every 1160 second. 

erously provided a color editor that aids in the design of 
an application . The color editor is a large program that 
draws a set of one-inch-long boxes on the color display . 
A small command language allows the user to vary each 
of the RGB components of each palette entry to see the 
resulting colors. When a color has been selected, it can be 
stored in one of the 64 palette entries. Actually, there are 
up to 256 palette entries (if you have eight bitplanes), but 
only 64 are displayed at one time. Photo 1 shows the col­
or editor with a typical palette of colors. 

The editor normally uses the RGB method of building 
and mixing colors, but the HLS (hue, lightness, satura­
tion) model can also be used. Figure 4 shows the topology 
of this model. At first it may look quite confusing but is 
really a useful model. Hue is measured in degrees, from 0 
to 360. Blue is at 0, red is at 120, and green is at 240. Note 
that all of the primary additive colors are at 120-<legree 
increments around the circle. Yellow appears at 180 
degrees. Lightness is measured in percent, from 0 to 100. 
Zero percent is black, regardless of the hue and satura­
tion values, and 100 percent will produce white. Satura­
tion is also measured from 0 to 100 percent and is really a 
measure of the chroma or amount of color visible. It is 
graphically represented in figure 4 as the radius of the col­
or circle. 

Colorpak Functions 
Working with Colorpak is like working with a com­

bination of a Tektronix graphics terminal and the IBM 
2250 graphics display. Most of the subroutine calls are 
obvious, e.g. "CALL VECTOR" and "CALL POINT, " 
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and the color system requires a fair amount of initializa­
tion . You must do one of two things : use the color editor 
to define a set of colors and one or more transparencies, 
or use Colorpak to define the same. With the color 
editor, the task is quite simple. To load a screen organiza­
tion and color palette, you would code: 

CALL GETSYS('FILENAME',O) 

where "FILENAME" is the file defined by the color editor, 
and 0 indicates that it is on the current disk drive. 

If you wish to do it the hard way, the following se­
quence might be used: 

CALL CINIT(112,3,240,224,208,0,0,0,0,0,2) 
CALL DEFTRN(l,3,0,0,0,0,0,0,0,0) 
CALL PUTCLR(l,1, 0, 0,255,0,0,0) 
CALL PUTCLR(l,2, 0,255, 0,0,0,0) 
CALL PUTCLR(l,3,255, 0, 0,0,0,0) 
CALL PUTCLR(l,4,255,192, 0,0,0,0) 
CALL PUTCLR(l,5,255,128, 0,0,0,0) 
CALL ERASE(l,1) 

The first statement initializes the color system and defines 
it as having three bitplanes at decimal 1/0 (input/output) 
port addresses 240, 224, and 208 . The last parameter is 2, 
which tells the Colorpak that you are using Screenware 
Pak II . The second line defines a transparency structure 
with one transparency of three bitplanes. The next five 
lines assign colors to the palette. This particular initializa­

180°· 
YELLOW 

LIGHTNESS 
100'!'. •WHITE 

0 "4 • BLACK 

Figure 4: The HLS color model. Either the RGB or HLS models 
may be used in the Scion Color Editor (COED) program . The 
HLS model is diagrammed as a pair of cones, with the vertical 
a.xis representing lightness. The top is 100 percent white; the 
bottom is black. Hue is represented as an angle where 0 degrees 
is pure blue, 120 is red, and 240 is green. Saturation is 
represented as the radius of the cone. A saturation of 0 percent 
will produce a gray scale of lightness from 0 to 100 percent. 

Photo 2: A sample illustration on the Scion Color System . Photo courtesy of Scion Corporation. 
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. . 
Photo 3: A simu'lation of an absorption spectrum of a quasar on ·the Scion Color System . Photo courtesy of Scion Corporation. 

tion will make the system look like the examples in overlapping transparencies. MOVTRN allows you to 
figures 2 and 3. The last call i~ made to erase trans­ change the display precedence of transparencies. As with 
parency 1. the Microangelo video display, cross hairs and a light­

Colorpak has some useful subroutines such as FLOOD, pen interface are available. 
which will fill a bounded region with the currently 
selected color . The fill algorithm is in firmware, so it runs 
very fast. FADE will fade out a transparency to a percent­ A Real-Life Application 
age of its full brightness, and FUSE will fuse colors in After trying out the samples included on the CP/M dis­

. ' 
Photo 4: A sample illustration on the Scion Color System. Photo courtesy "of Scion Corporation : · · · 
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Photo 5: A sample of Ken Livingston 's three-dimensional archi­
tectural modeling program on the Scion display . Photo by Mark 
Dahmke. 

tribution disk, I pulled out my old favorite-the three-di­
mensional model of the galaxy (see "A Simulated View of 
the Galaxy" April 1979 BYTE, page 66). I decided to in­
clude stellar magnitudes (brightness) and spectral color 
for a better effect. I down-loaded the FORTRAN pro­
gram from an IBM System/370 on which I had been run­

ompiled the program on my CP /M system. 

initialization calls, using a color library I 

the aid of the color editor. Photo 1 shows 


the resulti color palette, which has seven different col.: 

ors, each w th eight intensity levels. In astronomy, the 

colors of th stars are categorized as 0 , B, A, F, G, K, 

and M. Th~ are very blue, blue, green, white, yellow, 

orange, an red, respectively. (A second white row ap­

pears at the ottom.) Other samples of color graphics are 

shown in p otos 2, 3, 4, and 6. 

Conclusions 
I have had the Scion Color System for several months, 

and I really Hon't want to give it up. It is one of the most 
convenient r' aphics systems I have ever WO. rked with. 
The best tes I could give it was my star map program, 
which used most all the features of the system. The fact 
that I down~oaded the FORTRAN program from an IBM 
computer d modified it to run on the Scion system in 
less than thr hours also says ~ lot for the system. BYTE 
author Ken ivingston and I also down-loaded Ken's ar­
chitectural ee-dimensional modeling system. It took 
one evening to change the graphics 1interface and recom­
pile it on my CP/M system, then a few more hours to fine 
tune it. Afte that we were able to generate wire models 
of buildings d project different views of them. Photo 5 
shows a sam le of Ken's program.• 

Photo 6: A sample illustration on the Scion Color System . Photo courtesy of Scio ICorporation. 
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Ciarcia's Circuit Cellar 


Add Programmable Sound 

Effects to Your Computer 


Silicon replaces gunpowder for producing sound effects. 

The explosions were still ringing in 
my ears as I peered through the 
smoky atmosphere. Suddenly behind 
me I heard someone open fire with a 
phaser. I whirled, expecting to be 
vaporized. Then I remembered where 
I was . 

I had gone down to the local conve­
nience store to get a quart of milk, 
and I had walked past a row of video 
arcade games. 

The lifelike sound effects associated 
with arcade games represent the fruit 
of years of work in various technol­
ogies. In the past, sound men for 
radio serial dramas kept in their bags 
of tricks such objects as coconut 
shells, squeaky hinges, and watering 
cans. Producing sound effects in­
volved physically producing the noise 
through mechanical means. This 
often required talent rivaling that of 
the actors . 

Copyright © J982 by Steven A . Ciarcia . 
A ll rights reserved. 
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Glastonbury, CT 06033 


Today the sand board and coconut 
shells are gone. Physically produced 
sound effects have given way to the 
electronic synthesizer and the com­
puter. You can simply sprinkle a little 
pink noise through a programmable 
attenuator to make a horse gallop or 
trot on command. 

Surprising sound 
effects can be obtained 

with relatively little 
hardware. 

ComputeFized sound generation 
has not eliminated a profession, how­
ever. It has added a new dimension to 
entertainment. The sound effects used 
in movies such as The Empire Strikes 
Back could not have been produced 
30 years ago. 

Sound generation of that quality is 
of course beyond the typical Circuit 
Cellar project, but surprising results 

can be obtained with relatively little 
hardware. This month I'm working 
with the SN76489A sound-generator 
integrated circuit from Texas In­
struments. (Another TI product, the 
SN76494N, is identical to the 76489A 
except that it runs at a lower clock 
frequency.) These two chips are 
shown in photo 2 on page 62. 

In this article, I'll describe a sound­
generating circuit that can be con­
nected to virtually any computer. I'll 
also provide some sound-effects rou­
tines in BASIC for you to use with 
your own computer arcade games . 

SN76489A: General Structure 
Figure 1 is a block diagram of the 

SN76489A integrated circuit. The 
chip contains four signal sources: 
three independent generators of sin­
gle-frequency tones and one gener­
ator of noise. In addition, each source 
has its own attenuator with a 28-dB 
(decibel) attenuation range. The out­
put signals from the four attenuators 



Photo 1: You don 't need a pistol to produce the sound effect of a gunshot. The 
produce the same sound under program control. 

are summed together as a single 
amplified output. 

The 76489A is sealed in a 16-pin 
DIP (dual-inline package) and is de­
signed for connection to and opera­
tion with computer address and data 
buses, appearing to the computer as a 
write-only location in memory or 1/0 
(input/ output) address space. Com­
mands are communicated to the 
sound-generator chip 's internal 
registers via its own 8-bit data bus 
during the interval of activation of 
the Write Enable and Chip Enable 
lines by corresponding strobed 
signals . Typically, this is accom­
plished by tying the address decoder's 
output to the 76489A's Chip Enable 
pin and the computer's Read / Write 
line to the Write Enable pin . 

The SN76489A is designed to run 
at a maximum clock frequency of 4 
MHz (megahertz) and loads data 
rather slowly. The input data must 
remain stable during the 32 clock 
cycles (16 µ.s [microseconds]) that the 

76489A requires to load an 8-bit data 
value. When the loading has een 
completed, the sound-generator chip 
brings its Ready line to an activ -low 
state . This signal can be used t halt 
the computer processor for th re­
quired time if necessary. We'll find 
out more on the process of Jo ding 
data later. 

Sound Possibilities 
Each of the three tone generat rs in 

the 76489A contains a preset able 
10-bit programmable down co nter 
used as a variable frequency di 'der. 
The output frequency of each g ner­
ator is selected by loading the -bit 
count register through a com and 
from the processor . The coun r is 
decremented by a submultiple o the 
clock frequency; when the ount 
register reaches zero, it toggles a flip­
flop . The output signal from the flip­
flop becomes the output of the tone 
generator, which is a square wa e. 

With a 2-MHz clock frequenc , as 

is found in many typical computer 
systems, the 10-bit counters allow the 
76489A to cover a range of five oc­
taves: from two octaves below mid­
dle C to three octaves above it. This is 
wide enough for most applications. 
The output frequency of a given tone 
generator is defined by the following 
equation: 

f = n I 32 X I 

where f is the tone generator's output 
frequency , n is the system's clock fre­
quency (here assumed to be 2 MHz), 
and I is the decimal equivalent of the 
10-bit counter register 's contents. 

The noise generator is a 15-bit 
exclusive-OR feedback shift register 
that produces pseudorandom noise, 
which is generally used for sound 
effects such as explosions and gun­
shots. The rate at which the register 
shifts determines whether the noise 
contains a majority of high-frequency 
or low-frequency components. The 
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Figure 1: Block diagram of the Texas Instruments SN76489A sound-generator integrated circuit, which runs at a maximum clock rate 
of 4 MHz. The similar SN76494N runs at a clock frequency of 500 kHz (kilohertz) . 

shift rate can be controlled by the 
frequency set on tone generator 3 or 
independently through the noise-gen­
erator-control register . 

The output attenuators, one for 
each of the four sources, are loga­

m 

00 

!UllO OJT 

Photo 2: The SN76489A and its sibling the 
SN76494N are nearly identical, but 
operate at different clock frequencies . 

rithmic and designed primarily for 
musical applications. The 4-bit at ­
tenuator range is from 0 dB (maxi­
mum amplitude) to - 28 dB (mini­
mum amplitude). The sixteenth step, 
which would be predicted to set the 
amplitude to -30 dB, turns the at ­
tenuator off . By very quickly turning 
the attenuators on and off or chang­
ing their control values, you can syn­
thesize interesting envelope effects to 
simulate bells or a piano . 

The four attenuator outputs are 
added together through an analog 
summing circuit, and the combined 
output is then amplified to 10 mW 
(milliwatts) with a voltage swing of 
about 2 V (volts), but an external 
power amplifier is required to drive a 
speaker. 

An Easily Built Interface 
While the 76489A can be attached 

directly to a microprocessor's bus, 
given a suitable address-decoding and 
data-latching scheme, the details of 
such a connection depend on which 
processor is used, and the design re­
quires attention to accommodating 
the register-loading delay. To avoid 
this, I designed a parallel interface 

that is neither processor- nor load­
time-dependent. 

The design, shown in the schematic 
diagram of figure 2, is a four-chip 
sound-generator circuit that incor­
porates the SN76489A. It can be at ­
tached to an 8-b'it latched parallel 
output port that uses a data-ready 
strobe line (a Centronics-compatible 
printer port will work) . A prototype 
of the circuit is shown in photo 3 on 
page 65 . 

In the figure, note that the data 
lines BO through B7 are oriented to 
follow general interfacing conven­
tions in the matter of bit hierarchy 
rather than the Texas Instruments 
format. In the TI hierarchy, bit 7 of 
every byte is the LSB (least significant 
bit) , and conversely bit 0 is the MSB 
(most significant bit). This just 
happens to be the way TI does things. 
The TI system is used later in the 
descriptions of the SN76489A's inter­
nal registers. 

I have chosen to run the sound gen­
erator at 2 MHz. ICl and IC2 (in­
verter sections and a flip-flop ) gener­
ate this frequency, dividing a 4-MHz 
crystal-oscillator output by 2. (If you 
have a 2-MHz or 4-MHz signal handy 
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Figure 2: Schematic diagram of a sound-generating circuit inco rporating the SN76489A designed to be attached to a computer system 
th rough a parallel 110 port. A source for parts is given in the text box at the end of the article. 

in your computer, you could use it in­
stead by connecting it to IC2 or IC3 
[the SN76489A] as required, omitting 
the crystal. ) 

How It Works 
The computer loads a byte of data 

into the SN76489A (IC3) by making it 
available on the data lines and then 
pulsing the Strobe input line . (The 
jumper connections JPl and JP2 re­
spectively select use of a negative­
going strobe or a positive-going 
strobe signal .) This signal is passed 
through IC4 (an AND gate) to the 
Chip Enable (CE) line of IC3. When 
the CE line is strobed, the Ready 
line (IC3 pin 4) goes to a logic 0, trig­
gering the Write Enable (WE) input 
(IC3 pin 5) . With a 2-MHz clock the 
Ready line stays low for 32 µ.s while 
IC3 is being loaded. When it is 
finished , the Ready line goes high, 
and another byte can be loaded in a 

similar manner . Configured as in this 
circuit , the processor must wait at 
least 32 µ.s between byte transfei;s to 
the sound generator . 

If you will be controlling the inter­
face with a BASIC program, there is 
no possibility of sending data too 
fast. Most BASIC interpreters take at 

Changes to registers 
wlll cause immediate 
changes In the audi'o 

output. 

least 2 ms (milliseconds) to execute a 
statement. But some sound effects 
and music may not be easily gener­
ated by BASIC. In such cases, the in­
terface must be driven with a ma­
chine-language program. To properly 
time the data transfer, the Ready 
line from the interface can be moni­

tored through an input port (such as 
the Printer Busy input of your Cen­
tronics port ) or connected directly to 
the Wait input of the processor . 

The output of the sound generator 
is amplified through a 1-W (watt ) 
power amplifier (ICS) to drive a 
speaker . 

Data Formats 
Figure 3 on page 64 shows the three 

data formats used in programming 
the 76489A, which contains 8 regis­
ters (listed in table 1) that control the 
various noise and tone outputs . Noise 
or attenuation parameters are loaded 
as 1-byte values , while frequency up­
dates require 2 bytes. (Figure 3 uses 
the TI bit hierarchy .) 

The 76489A's input channel ap­
pears as a single address to any pro ­
cessor. To differentiate between the 
first and second byte of any data 
transfer, all first-byte or single-byte 
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RO R1 R2 Control Register 

0 
0 

0 
0 

0 
1 

tone 1 

tone 1 
frequency 
attenuat ion 

0 
0 

1 

1 
0 
1 

tone 2 
tone 2 

frequency 
attenuation 

1 0 
0 

0 
1 

tone 3 
tone 3 

frequency 
attenuation 

0 	 noise control 
noise attenuation 

Table 1: Register addresses for con­
troll ing various functions of the 
SN76489A . These 3-bit values deter­
mine w hich of the regis ters receives 
that remainder of the bits in the con trol 
byte as data. 

Attenuation 
AO A1 A2 A3 Weight 

0 0 0 0 0 dB 
0 0 0 1 2 dB 
0 0 0 4 dB 
0 0 1 1 6 dB 
0 0 0 8 dB 
0 0 1 10 dB 
0 1 0 12 dB 
0 1 1 1 14 dB 

0 0 0 16 dB 
0 0 1 18 dB 
0 0 20 dB 
0 1 1 22 dB 

0 0 24 dB 
0 1 26 dB 

0 28 dB 
off 

Table 2: A ttenuation parameters for 
each of the signal sources. The 
SN76489A m ust receive an attenua­
tion-control by te, forma tted as shown 
in fig ure 3, before any output can be 
heard. 

transfers have the most significant bit 
equal to a logic 1. The second byte 
always has the MSB equal to logic 0 . 

Programming Tones 
Setting a frequency of 440 Hz for 

tone generator 1 is done as follows . 
First find I 

I = n / 32 X f 
I = (2 MHz)/(32 x 440) 
I = 142.045 

64 July 1982 © BYfE Publicat ions Inc 

(3a) Update Frequency (2-byte transfer) 

First byte 	 Second byte 

MSB LSB MSB LSB 
rO r1 r2 f6 f7 f8 f9 O x fO f1 f2 f3 f4 f5 

register address data data 

(table 1) 


(3b) Update Attenuator (single-byte transfer) 

MSB LSB 

rO r1 r2 ao a1 a2 a3 


register address attenuation value 

(table 1) (table 2) 


(3c) Update Noise Source (single·byte transfe r) 

MSB LSB 

rO r1 r2 x FB NFO NF1 


register address L~k (tab le 3) 

(tab le 1) noise type (table 3) 


Figure 3: Formats required for programming the con trol regis ters in the 76489A . Th e 
firs t bit of the firs t control byte is always l; the second byte, if used, has a firs t bit with a 
value of 0. 

Since I must be an integer quantity, 
we set it to 142. The actual frequency 
will be 440.14 Hz . 

Next , we convert I to a 10-bit 
binary value (using the TI bit hierar­
chy, where bit fO is the MSB and f9 is 
the LSB) : 

MSB LSB 
fo f1 f2 f3 f4 fs f6 f7 fs f9 

0 0 1 0 0 0 1 1 1 0 

(While I could have converted every­
thing to follow the bit-hierarchy con­
ventions of the rest of the world , any­
one comparing this article to the spec­
ification sheets of the 76489A would 
become utterly confused. But the ex­
ternal interfacing connections to my 
circuit in figure 2 do follow the or­
dinary convention .) 

The frequency data for tone gener­
ator 1 must be transferred to the 
76489A as a 2-byte quantity . From 
figure 3a, we see that byte 1 must 
contain three register-designation 
bits, rO, rl , and r2, which denote that 
the value is to be applied as a frequen­
cy change for generator 1. We chose 
the value 000 from table 1 for these 
three bits . 

We then see from figure 3 that 4 of 
the data bits go in the 4 low-order bits 

of byte 1 and that the remaining 6 bits 
go in the 6 low-order bits of byte 2. 
The MSB in byte 2 must be 0, and one 
of the bits in byte 2 is not used . 

Therefore, to set tone generator 1 
at 440 Hz, the first control byte 
becomes 

MSB LSB 
1 rO rl r2 f6 f7 f8 f9 

1 0 0 0 1 1 1 0 

which is the same as hexadecimal BE 
or decimal 142, and the second byte 
becomes 

MSB LSB 
0 x fO fl f2 f3 f4 fs 

0 0 0 0 1 0 0 0 

which is the same as hexadecimal 08 
or decimal 8. 

A simple way to load these values 
via BASIC is to execute the state­
ments OUT n,142 and OUT n ,8 
where n equals the port address of the 
sound-generator interface . The argu­
ment of the first statement conveys 
the register address and the 4 low­
order bits of the value to be loaded in­
to the down counter . The second 



Photo 3: Prototype of tli e parallel-µort-driven sound-generation circuit show n in figure 2 . 

argument contains the remaining 6 
bits fo r the counter. 

Once these values have been trans­
mitted, tone generator 1 is loaded, 
but the a ttenuato r has not been se t to 
enable any o utput. Changing the at­
tenua tor setting requires o nly a single 
byte of data , set according to the at­
tenuation parameters shown in table 
2. 

From ta ble 1, we selec t the a ttenua­
tion-register address of 001 for tone 
generator 1. A 0-dB a ttenuation set­
ting (0000 from table 2) turns the 
volume on full . The resulting for­
matted control byte, according to 
figure 3b, is 

MSB LSB 
1 rO rl r2 aO al a2 a3 

1 0 0 1 0 0 0 0 

which is the same as hexadecimal 90 
o r decima l 144. 

To turn o n the 440-Hz tone at full 

volume, therefore , we have to exe­
cute the statement OUT n,144 after 
we have se t the tone parameters . To 
reduce the output amplitude by 4 dB , 
an OUT n , 146 statement would be ex­
ecuted. 

Programming Noise 
To change the output of the noise 

source, we change the noise-control 
and noise-a ttenuation registers. Both 
use single-byte commands, shown in 
figure 3c . 

As shown in table 3 on page 66, the 
o ne of the bits is called the FB, or 
feedback, bit. This bit controls the 
feedback in the noise-generator shift 
regis ter. If the FB bit is a logic 1, the 
result is white no ise. If the FB bit is a 
logic 0, the feedback is disabled , and 
a lower-frequency repetitive (period­
ic ) noise is produced . 

Two bits , NFO and NFl , control the 
clock frequency fed to the noise-gen­
erator shift register . Four options are 
ava ilable : three options select fixed 

rates (in the formulas, n is the 2-MHz 
clock frequency ), or you can select 
the output of tone generator 3 as the 
shift-register clock. In the latter case, 
some interesting effects, such as 
sweep frequency noise, are produced 
when the frequency of tone generator 
3 is varied . 

Performance Hint 
One last comment on loading regis­

ters . The SN76489A runs in real time . 
If you change a register, the results 
will be heard immediately after each 
byte is loaded . On a 2-byte fre­
quency-change command, if the time 
delay between loading the first and 
second byte is extraordinarily long, it 
can result in some off-frequency notes 
being heard. When exercising the 
76489A with a slow interpreted lan­
guage such as BASIC, it is generally a 
good idea to shut off a tone gener­
ator 's output before changing its fre­
quency . After you have loaded the 
2-byte value (or only a single byte if 
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FB Configuration 

0 periodic noise 
1 white noise 

NFO NF1 Shift Rate 

0 0 n/512 
0 1 n/1024 
1 0 n/2048 
1 1 tone generator 3 output 

where n = clock rate 

Table 3: Noise-control parameters fo r 
the noise source. White or periodically 
varying noise may be produced; the 
output of tone generator 3 may be used 
to control the noise generator. 

Note I Value Frequency 

c 239 261 .50 Hz 
Cl 225 277.77 Hz 
D 213 293.43 Hz 
DI 201 310.95 Hz 
E 190 328.95 Hz 
F 179 349.16 Hz 
F# 169 369.82 Hz 
G 159 393.08 Hz 
GI 150 416.67 Hz 
A 142 440.14 Hz 
Al 134 466.42 Hz 
B 127 492. 13 Hz 

Table 4: A diatonic scale may be 
played by the tone generators using the 
values of I shown here as control 
parameters loaded into one of the 
down counters . The frequencies pro­
duced are quite close to standard. 

all 10 bits of the frequency specifica­
tion don't have to be changed), the 
output can be turned on again . For 
single-byte register changes, the only 
concern is that the rate of change be 
consistent with the type of sound you 
are trying to produce. 

Producing Tones in BASIC 
Many variations are possible with 

such a versatile sound generator, and 
much of the experimenting can be ac­
complished without having to think 
in binary radix. A few simple lines of 
BASIC allow you to determine the 
value of I for a particular frequency 
and automatically format the 2-byte 
tone parameters. 

Listing 1 is a program that facili­
tates testing of the interface and dem­

done before by the statement OUT 
n ,144. 

Should you care to experiment 
with a diatonic scale, a list of the ap­
propriate values of I and the corre­
sponding frequencies is shown in 
table 4 . 

Demonstration Programs 
The program in listing 2 on page 68 

uses these notes to play a few bars of 
'The Entertainer" by Scott Joplin . In 
this program, DATA statements are 
used to list each note (BASIC variable 
F) and its duration (D) as it is played 
on the tone 1 output. In addition, the 
program takes this same data and 
shifts it an octave and outputs it to 
tone generator 2 as well. The result is 
an interesting effect and a pleasing 

onstrates some simple formatting sound. 


techniques. You can hear the tone Listing 3 is a further example of 

produced by any value of the down ­ using the tone generators . This pro­

counter register. The register value is gram simulates a clock chime, strik­


entered as the value I. The second ing 12 times. The sound is synthesized 


byte B becomes the result of the cal­ by mixing and linearly attenuating 


culation: two tones that are close in frequency . 

Finally, no article on sound effects 


would be complete without a pro­
B = INT(l/16) 
gram to produce phaser and explo­
sion sounds. Listings 4 and 5 on pageand the first byte A is derived and 
70 fulfill this requirement. In bothformatted : 
cases, the noise generator is the key 
ingredient.

A= l-B•l6+128 To produce a phaser sound, the 
noise generator is set to white noise 

In BASIC the sequence is executed with its clock rate controlled by the 
as OUT n,A and OUT n,B (where n is output of tone generator 3. When the 
the port address). Again, to turn on phaser sound is to be heard, the fre­
the tones, it is necessary to execute a quency of tone generator 3 is swept, 
statement to set the attenuators to and the attenuation is linearly 
some state other than off, as was ramped down. 

Listing 1: A BASIC program to test and demonstrate the SN76489A circuit, and to possibly inspire other ideas fo r programming it. 
The sound generator is assumed to be interfaced to the computer through a parallel 110 port . 

100 REM **** SN76489A TONE TEST **** 
110 N=l7 :REM Sound Generator port address 
120 OUT N,159:0UT N,19l:OUT N,223:0UT N,255 :REM Clear Outputs 
125 REM Tone output is clock/32*! -- Enter I to test tone output 
130 PRINT"Divider Valve= ";:INPUT I 
150 B=INT(I/16) 
160 A=I-B*l6+128 
200 OUT N,A :OUT N,B :REM Set 2 byte tone value on 76489A 
220 OUT N,144 :REM Turn on Tone 1 Output 
230 FOR X=O TO 1000 :NEXT X :REM Delay 
240 GOTO 120 
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Unlimited Vocabulary 
64 Programmable levels of inflection 
Built-in 6k text-to-speech algorithm 

INTEX-TALKER, the new second generation text -to­
speech synthesizer, incorporates all of the features users of 
earlier synthesizers have requested. Created by Steve 
Ciarcia, nationally known computer and peripheral 
equipment designer, INTEX-TALKER provides a new high 
level of speech intelligibility and voice quality. You've got to 
hear it to believe it! 

INTEX-TALKER translates ASC!J characters into speech 
with an advanced text -to-speech algorithm. Simply type 
English text and a talk command into your keyboard. User 
friendly? What could be simpler? 

Important Uses of Speech Synthesis 
INTEX-TALKER brings a new dimension to interactive 

computer communications. Available as a stand-alone 
peripheral or at the board level, INTEX-TALKER provides 
a real time audio interface for applications in data 
processing, telecommunications, automation, ~ducation or 
handicapped markets. It can annunciate data transmitted at 
high baud rates over telephone lines or serve as an 
unlimited vocabulary audio interface for telephone 
transaction applications. Featuring 64 digitally 
programmable levels of inflection, INTEX-T ALKER offers a 
unique, high fidelity professional voice quality. 

Equipped with keyboard, INTEX-TALKER can func tion 
as a typewriter for the blind or as a communicator for the 
vocally impaired. Every ASCII character is recognized 
(including punctuation} as it is typed and can be echoed 
automatically. 

As a computer-aided educational device , INTEX­
TALKER can provide interactive student instruction on 
literally any subject. For entry level students, INTEX­
TALKER can provide a user friendly environment enhanc­
ing the learning process and encouraging the develop­
ment of student familiarity with the computer keyboard. 

And with home computers, INTEX-TALKER adds both 
fun and utility. Computer games come to life. Your 
computer can now speak instructions, warnings, praise ­
and it has music and sound effects capabilities, too. 

You can easily apply the capabilities of INTEX-TALKER 
to any of your home computer uses; security, education, or 
home management. 

Easy to Operate 
ASC II code is sent to INTEX-TALKER through either 

the RS232C or parallel interface. The English text is stored 
in a 750 character buffer until the processor commands it 
to be automatically translated into electronically synthesized 
speech. For example: type the ASC!J characters spelling 
"1-NTE-X" to cause the word "INTEX" to be spoken 
on command. 

Independent Operation/No Overhead 
INTEX-TALKER can also be used as a dedicated 

controller. It has user expandable memory with 16k ROM 
and 8k RAM capacity. 

With its own 6502 microprocessor and built-in 6k text -to­
speech algorithm, INTEX-TALKER operates without 
overhead. The host computer is free to execute other 
programs while INTEX-TALKER is speaking. 

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

digitally programmable 
• 6k text-to-phoneme algorithm 
• 750 character buffer 
• Full ASCD character set recognition and echo 
• Adjustable Baud Rate (75-9600) 
• RS232C or 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 & power supply ±12V; +SV 
• Spelling output option 

Order Now 
Call the number below to o rder 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 inquires invited. 

lntex Micro Systems Corporation 
755 West Big Beaver Road - Suite 1717 
Troy, Michigan 48084 
Telephone: 313/362-4280 



Listing 2: A BA SIC program that plays part of "Th e Entertainer" by Scott Joplin . 

100 REM **** THE ENTERTAINER by Scott Joplin **** 
110 REM 
120 REM 

**** Played on the SN76489A **** 

130 N=l7 :REM Tone Generator Address 
140 GOSUB 370 :REM Clear Outputs 
150 DATA 239,8,213,8,201,8,190,8,120,8,190,4,120,8,190,4,120,16 
160 DATA 2,2,120,8,107,8,101,8,95,4,120,4,107,4,95,4,127,6,107,8 
170 DATA 120,16,0,0 
180 DIM F(50) ,D(50) 
190 FOR I=l TO 30 
200 READ F(I),D(I) 
210 IF F(I)=O THEN 230 
220 NEXT I 
230 E=I :I=l 
240 B=INT(F(I)/32) 
250 A=F(I)/2-B*l6+128 
260 OUT N,A :OUT N,B :REM Set lST Octave Value 
270 B=INT (F (I) /16) :A=F (I) -B*l6+160 
280 OUT N,A :OUT N,B :REM Set 2ND Octave value 
290 OUT N,144 :REM Turn on Tone 1 
300 OUT N,176 :REM Turn on Tor.e 2 
310 FOR X=O TO 20*D(I) :NEXT x :REM Hold Tone 1/4,1/2, or Whole 
320 I=I+l :REM Increment Note Counter 
330 IF I=E THEN GOSUB 370 :END 
340 GOTO 240 
350 REM 
360 REM 
370 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
380 RETURN 

Listing 3: Program that simulates the ringing of chimes. 

100 REM **** CHI ME SOUND **** 
110 REM 
120 N=l7 :REM Tone Generator Addr ess 
130 GOSUB 1000 :REM Cl ear All Out put s 
135 REM 
140 REM Set Tone 1 to 679 Hz 
150 OUT N,140 :OUT N,5 
160 REM 
170 REM Set Tone 2 at 694 Hz 
180 OUT N,170 :OUT N,5 
185 REM 
190 FOR T=O TO 11 :REM Strike Chime 12 Times 
200 FOR A=l45 TO 159 :REM Loop to Ge nerate Attentuation Steps 
210 OUT N,A :OUT N,( A+32) 
220 FOR Q=O TO 65 :NEXT Q :R EM De l ay While Sounding Chime 
230 NEXT A 
240 NEXT T 
250 REM 
1000 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,25 5 
1010 RETURN 
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Listing 4: Program that simulates the sound of a phaser fi ring. 

100 REM **** PHASER SOUND **** 
110 REM 
120 N=l7 :REM Sound Generator Address 
130 GOSUB 1000 
140 OUT N,231 :OUT N,240 :REM set noise and attentuation 
150 FOR L=O TO 15 
160 FOR A=l92 TO 207 
170 OUT N,A :OUT N,L 
180 NEXT A 
190 OUT N,(240+L) 
200 NEXT L 
210 END 
1000 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
1010 RETURN 

Listing S: Program that produces an explosion sound. 

100 REM **** EXPLOSION **** 
110 N=l7 
120 GOSUB 1000 
130 OUT N,228 :REM Set high pitched white noise 
140 FOR A=240 TO 255 
150 OUT N,A :REM STEP ATTENTUATION 
160 FOR D=O TO 50 :NEXT D :REM delay 
170 NEXT A 
180 GOSUB 1000 :END 
1000 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
1010 RETURN 
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MICROPRO 1• Fot Apple For CPfM PERFECT SOFTWARE'" SELECT '·" " tho word processor" ...$449 TCS ACCOUNTING '" 

Word Star . . . . . . . .$199 ....$239 Perfect Writer . . . . . . . . . . s199• PICKLES and TROUT '~ ........ .5169 genonl ledger , ...... ... .. . .. .. .$99• 

CalcStar . ...... • . . .. . . $119 . .. .$199 Perfect Speller ... . .. . . . . • . . ...s129• ADVANCED LOGIC SYSTEMS'" accounts payable ....... . • .. . . . ..$99• 

MoilMerge ..... •. ......$69 .....$79 Perfect Mailer . . . ..$129• Z·Card .. . . . .....5199 accounu receivable .... ..... . ....$99• 

SpellStar .... . • • . . ....$119 ....$169 SMARTERM : ~ .. .. ........ . ....$49• Smartorm . . . ...5279 payroll ... . . . . ... . .. . .... ... . ..$99• 

DataStar . .....• . ... ..$ 169 . . .$ 199 ARTIFICIAL INTELLIGENCE Add ·Ram.. . . . . . . . . . . . . . . ..Sl 19 all lour abOve .. ; . . . . . ... . .....$249• 

SuperSort . . . ...... . ..$119 ....$1 69 medical . . . . . . . . . . . . . . . . . ...$595 The Syne<gizer ................$549 inventory management .. ..... ... .$99• 

dBASE 11 : ~ ................ ...$495 dentol . . . . . . . .$595 FOX AND GELLER ' " trsdos accounting package . . ......$ 199• 

SUPERCALC '~ ..... ....... . . . . $199 VISACCOUNT · ~ . . . . . . . . . . . . . .$109 Ou1ckcode ... . ..S239 

SPELLGUARD '."... . .... ..... .$199 CBAS1c : ~ . ....... ... .. . •... .. .$99 Ou1ckscreen.. .S129 * Uncondit ioned 30 day 


moneyback guarantee 

TO ORDER CALL TOLL FREE 800-227-4587* * VISA-MASTER-AM. EX. 
• UNCONDITIONAL GUARANTEE on many products 
• FREE CUSTOMER SERVICE 415-974-5990 800-SOFTWARE™ 
• RELIABLE UPS BLUE LABEL DELIVERY 185 Berry Street
• WE SPECIALIZE IN BUSINESS CP/M ~ 

San Francisco, California 94107
• • ~22-0678 in California (Cal if. residents add sales ta)() 

IJE OFFER TECHNICAL SUPPORT ON RLL 5RLE5 
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First, the IBM Personal Co111puter, 
The Next Step ••• 

' Tecmar 
The J CMAR Expansion series is the first 
and onty. complete line of expansion options 
available for the IBM Personal Computer. 

I 
Now totaling over twenty-five separate 
option~. the TECMAR series gives you the 

I 
broadest range of expansion available for 
your IBM Personal Computer. 

SYSTEM EXPANSION with a comp­
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com· 
plements the IBM system. 

MEMORY EXPANSION in 64K 
128K, I 92K and 256K Byte incre· 
ments of Dynamic RAM with parity. 
32K Bytes of Static RAM, 32K Bytes 
of CMOS RAM with battery backup, or 
up to I 28K Bytes of Read Only 
Memory. 

PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board, or a Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabulary in ROM 
and phoneme speech generation, 
even a BSR XI O'" device controller 
for lights and appliances. 

DISK EXPANSION through the addition of a five or ten megabyte 
Winchester disk. The disk options come enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 

FUNCTIONAL EXPANSION is also available with TECMAR 
Speed Disk'" and print Spooling Software that give new 
functionality to memory options. 

UNMATCHED EXPANSION forthe serious IBM Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTERLAND stores, and other 
fine computer retailers nationwide. 

LABORATORY/INDUSTRIAL EX· 
PANSION through an IEEE 488 
interface, the Lab Tender with an 8 bit 
A/ D and D/ A, or the Lab Master for 
12 bit A/ D and D/ A, a two axis 
Stepper Motor Controller, or the Parallel 
Digital - In / Digital-Out Base 
B o a r d ' " . V i d e o D i g i t i z a t i o n 
with Video VanGogh '". 

DEVELOPMENT EXPANSION using 
an E +EEPROM programmer, Proto· 
zoa prototyping boards or a TECMAR 
Extender card. 

NEW PRODUCTS are currently un· 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet. If 
you have an need for a new product 
for the IBM Personal Computer. and 
would like to ask us about it, give a 
call on our Product Input Hotline at 
(216) 464-8317. 

For IBM Personal Computer Expansion, T Jµ<E THE NEXT STEP ••• 

PERSONAL COMPUTER PRODUCTS DMSION 
23600 Merdantile Road, Cleveland, Ohio 44122 

ITecmar Inc. Telephone: (216) 464-7410 Telex: 241735 
Clrcle 376 on Inquiry card. I 



Producing an explosion is easier. 
The procedure is simply to set the 
white noise to a high volume and 
linearly attenuate the output . 
Abruptly shutting off the output will 
make it sound more like a gunshot. 

In Conclusion 
The SN76489A has some truly re­

markable features for a 16-pin inte­
grated circuit. I have only scratched 
the surface of the sound effects that it 
can produce, and the programs I have 
included are merely a first attempt at 
producing sound effects. I even think 
that given proper incentive and a 
bank of SN76489As, I could give the 
Cleveland Symphony Orchestra a 
run for its money. 

In reality, I probably won't use this 
interface for music as much as I might 
use it as a warning device or annun­
ciator on one of my computer sys­
tems . The good old days of bells, 
whistles, and lights on computers 
aren't gone. And now these acces­
sories are programmable . 

Next Month: 
A spritely attempt at building a 

simple, versatile color-video graphics 
and animation circuit. • 

A complete kit of parts, includ­
ing a printed-circuit board, for the 
sound-generator circuit of figure 2 
is available from: 

Micro Projects 
POB 420 
South Windsor, CT 06074 

The kit sells for $40 postpaid in 
the United States. For foreign 
orders, please include $5 for ship­
ping. For orders within Connec­
ticut, please include 71/i-percent 
sales tax. 

Tu recr1v1· " t om~M'tt' li>t of C1arc 1,1") 
Circuit Ct>ll,H prnwcr kit; «v.111ab1e frorn the 
l\1uom1nt 1 irr "' I 00 O" tr1t' r.-..icJer\ \t'rv1ce 
nqu1ry cir,: .•t th1 bat, of tilt' m,l1J<Wne 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month 's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, 70 Main St . , Pe terborough , NH 
03458. Ciarcia 's Circuit Cellar, Volume I, 
covers articles that appeared in BYTE from 
September 1977 through November 1978. 
Ciarcia 's Circuit Cellar , Volume II , contains ar­
ticles from December 1978 through June 1980. 
Garcia 's Circuit Cellar , Volume III , contains 
the articles that were published from July 1980 
through December 1981 . 

Editor's Note: Many readers have inquired 
about the experimental multicolor (red, green , 
and blue) light-emitting-diode component men­
tioned in the text box I wrote to accompany 
Steve 's article "Use Infrared Communication 
for Remote Control ," April 1982 BYTE, page 
40. Sanyo Electric expects that a blue-only LED 
based on the same technology will be available 
in mid-1983 , with a multicolor device possibly 
following . North American distribution will be 
handled by Sanyo Semiconductor Corpora­
tion , 7 Pearl Ct., Allendale, NJ 07401 , (201) 
825-8080 . ... R.S.S. 

Lowest Price Anywhere ... 

SMITH-CORONA·TPI 


An advanced 
microprocessor controlled 
daisy wheel printer • Fully fonned 
letter quality printing • Speed- 120 
words per minute • Simple • Reliable • 
User " friendly" operator controls • Avallable with 
parallel or serial data Interface • 10 or 12 characters per 
Inch • Six fonts for each pitch • Handles single sheets or 
continuous fonns up to 5 parts • Tractor optional • Noise 
level-63 dB or better• 117VAC or 240VAC • 50l8() HZ-

Terms of sale: bank wire transfer, certified or cashier's 
check, or money order. Please include telephone number with 
order. PA residents add 6% sales tax. Advertised price is for 
pre-paid orders F.O.B. shipping point. Price subject to change 
without notice. Manufacturer's warranty only. 

$ 
• 

LETTER QUALITY! 
ELECTRONIC 

TEXT PRINTER 
To Order, Write ... 
or Call Toll Free: 
800-523-1449 

In PA (215)844-8341 

SPECTRA MARKETING 
600 Swedesford Rd. Berwyn, PA 19312 
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Summa Cum Laude! 

Just three years ago, lntertec stunned 

the microcomputer industry when its 
SuperBrain " ' desktop computer gradu­
ated with honors ... outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un­
challenged. At least until now ... 

Announcing SuperBrain II "' . . . our 
latest microcomputer marvel that's des­
tined to be the "Most Likely to Succeed" 
in the Class of '82. With thousands of 
SuperBrains in use worldwide, it's no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of inte rnal memory, a CP/M* oper­
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin 280 processors 
and dual RS-232 communications and 
printer ports . But SuperBrain II out­
smarts its Class of '79 counterpart by 

offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li­
brary of new visual attributes including 
reverse video, below-the-line descen­
ders and impressive graphics capabilities 
and Microsoft ' BASIC - all included at 
absolutely no extra cost! 

SuperBrain II's internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II mode ls from whi ch to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all , prices start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
available today, our SuperBrain 11 is 
certainly in a class by itself. Not only 
does it outprice and outperform its com­
petitive classmates, it 's also backed by 
our comprehensive customer protection 

programs - depot maintenance, ex­
tended warranties, a satisfaction guaran­
tee and a factory sponsored users group. 
All in all, the Supe r Brain II " ' represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II "Buyers Guide" and find 
out why so many microcomputer buyer~ 
who insist on quality and value . . . insist 
on lntertec. 

2300 Broad River Rd . Columbia, SC 2921 O 
(803) 798-9100 TWX: 810-666-2115 

•Registered lradt'l1\.1l'k of Dtg1tal Research t Mw...Tosoft 1S a trademark or Mirrosoft Corporauon. Circle 195 on Inquiry card . 



CompuView 


The CompuView implementation 
of CP/M-86 for the IBM Personal 
Computer has the features needed to 
run the full range of CP/ M-86 
application programs. Included are 
serial and parallel printer support, a 
'smart' screen driver which can 
emulate many popular CRT tenninals, 
and 1931</drive disk capacity. 
Innovative features include built-in 
horizontal scrolling for up to 254 
columns and screen line editing, 
which lets the user extensively edit or 
re-enter any command line on the 
screen for CP/ M-86 and application 
programs. In addition to IBM hard­
ware, the TECMAR, Inc. Winchester 
hard disk, other hard disks and 80 tpi 
double sided drives are also supported. 

Screen line editing is a 
desirable, time saving feature common 
on large mainframe computers, but 
not previously available on any CP/ M 
system. Besides editing the line being 
typed in, the cursor may be moved to 
any line on the screen, and the line 
edited by overtyping or inserting and 
delet'ng characters. Typing the 
'Return' key will then enter the line, 

V-COM Disassembler 

as it appears on the screen, to 
CP/ M-86. Also, a string of 10 long 
commands can be repeated by moving 
the cursor to the first command and 
just typing the 'Return' key 10 times. 
This greatly reduces the amount of 
re-typing necessary due to mis-typed 
or repeated commands. Another 
common mainframe feature imple­
mented is page control, which allows 
the screen to automatically stop after 
each new screen full of text. 

The CompuView CP/ M-86 is 
licensed from Digital Research and 
comes complete with all CP/ M-86 
utility programs. Software interchange 
is simplified by the ability to read and 
write IBM-MSDOS disks, IBM CP/ M-86 
disks and transfer files with other 
CP/ M and CP/ M-86 computers via the 
serial port. The screen driver includes 
a useful status line, horizontal 
scrolling for up to 254 columns, and 
faithful CRT tenninal emulation, 
including editing functions, cursor 
movement and display attributes. 
Application programs can use the 
status line for their own purposes or 
to emulate a Z I 9 tenninal. 

We encourage you to com­
pare our CP/ M-86 with the version 
available from IBM. We have been 
careful to insure software compatibility 
and can read/write their disks. The 
table lists the major points of 
comparison between the two versions. 

Compare CompuView 
Compu-With IBM IBM View 

Horizontal Scrolling No Yes 
Screen Line Editing No Yes 
Page Control No Yes 
Emulate popular tenninals No Yes 
'Smart' CRT functions No Yes 
Read/Write IBM MSDOS disks No Yes 
Serial file transfer o Yes 
Support non-IBM hardware No Yes 
Programmable Function Keys Yes Yes 
Status Line Yes Yes 
Support Light Pen Yes Soon 
File Capacity I54K l 93K 

CP/ M-86 for IBM P.C. . . . .. . .. . .. $325 


VEDIT-86 with above purchase (This 
version of VEDIT has horizontal scrolling 
for up to 254 columns) .. . .. .. ... $100 

Finally a Z-80 disas.sembler for CP/ M which produces easy 
to read code, a cross reference table and handles INTEL and 
ZILO mnemonics. V-COM is exceptionally fast and produces an 
.ASM file directly from a .COM file. The disassembly of a 12K 
program producing a 76K .ASM file containing 7500 lines of 
sou ce code and a 33K cross reference file will typically take less 
than two !T}inutes. 

V-COM can accept two user created information files to 
make the resulting code more readable. One contains assign­
ments of labels to 8 and 16 bit values; the second specifies the 
loca ion of tables and ASCII strings. The resulting .ASM file will 
then contain labels and proper storage allocation for tables and 
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strings. Each information file may contain nested 'INCLUDE' to 
other files. Each package includes a 30 page manual, sample 
program files and variations of V-COM compatible with IDL, 
MAC and two types ofZILOG assemblers ............ .$80 

8086 Software 
VEDIT full screen editor for CP/ M-86, MSDOS, IBM Personal 
Computer and IBM Displaywriter .. . ... . ........ .$195 

CP/ M-86 BIOS for popular S-100 disk controllers and SCP 
8086 computer. Source Code . . . . . . . . . . . . . . . . . . . $90 

Bootable CP/ M-86 disks for popular S-100 computers . . .. Call 

Circle 108 on Inqu iry card. 



Software Mainframe Features for Microcomputers 


User Oriented Fast and easy editing fo r program development and word processing. Includes automatic screen 
scroll ing, a status line with the cursor's line and column positions, an 'Undo' key, and recovery 

from full disk conditions (you can delete files or change disks). Fully adapts to your system with a menu dri en cu tomiz ­
ation for keyboard layout , CRT selection and more. Plus you're assured that VED IT will always be state of the art because of 
our inexpensive update option and support you can count on. 

Performance Exceptional speed and true 'What you ee is what you get' full screen editing with a convenient 
array of cursor movements and editing functions. Edits files up to one disk in length, and holds 

up to 4SKof a file enti rely in memory. You can insert a pecified line range of another file anywhere in the text, and 
change disks in the middle of an edit session. Includes earch and replace, text move and copy, complete fi le handling and 
fl ex ible macros. Unique automatic indenting for use with structured languages such as Pascal , 'C' and Pl/I. Other features 
for assembly language, Fortran and Cobol. 

Wo d p 0 ssing Features include word wrap, adjustable left margin, reformatting of paragraphs, word andr r ce paragraph oriented cursor movement and deleting, and priming with imbedding of print­
er control characters. May be used stand-alone or in conjuction with most text processor . 

Hardware Support CRT version upports over 40 terminal and utilizes . ma rt ' terminals. Your keyboard
layout can use any avai lable function and cursor key . emory mapped version offers 

high speed, fl exib ili ty, and upports bank select. 

New Macros Ten buffers can hold macro command strings. These may be executed, edited, aved and loaded 
from disk. Macros can perform complex editing operations. (For example, a macro could auto­

matically perform a eries of global search and rep lace on many files) . The buffers may al o hold text, al lowing extensive 
text 'cut and paste', including multiple fi les. 

Please specify your microcomputer, Orderl.ng 
video board or the CRT terminal 

IBM Apple II Softcard TRS-80 II and l SuperBrainversion , 8080, Z80 or 8086 code, and disk fo rmat. 
Zenith Z89 HP-125 Xerox 820 Cromemco 
Northstar DEC Vf 180 Televideo AltosVEDIT - Disk and manual 

Vector Micropolis MP/ M MSDOSFor8080 or Z80 . .. .. .. . .... . ... . ..... $150 

For CP/ M- 86 orMSDOS .... . ... . ...... . $195 


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

VlSA and MASTERCARD 1955 Pauline Blvd., Suite _oo 

Ann Arbor, Michigan 4 I03 
(3 13) 996-1299 

Com~R~{':.~ 
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Breaking the Jargon Barrier 

Designing Programs for Humanists 

Archaeologists design programs for their colleagues 
using the language of the profession. 

The belief that knowledge and 
the students thereof are divisible 
into two bodies, one scientific, 
the other "humanistic," is indeed 
one of the constitutive ideas that 
frame contemporary intellectual 
life. 

John Higham, Writing American History: 
Essays on Modem Scholarsh ip (Indiana 
University Press, 1970), page 6. 

Humanists seldom are trained to 
deal with quantified information or 
to express ideas in numerical form . 
Because computers are numerical 
devices and computer specialists 
belong to the scientific branch of 
society, a communication gulf often 
exists between computerists and 
humanists . 

About the Authors 
Ned and Lou Heite, both archaeologists and 

office information management consultants, are 
developing computer programs for other archae­
ologists, including an archaeological drafting 
and statistical package in Commodore's BASIC. 
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Some humanists, such as "clio­
metric" historians (those who apply 
statistics to Clio, the muse of 
history), do use statistical methods to 
interpret information. These brave 
humanists must fight their way 
through one set of technical jargon in 
order to master statistics; and if they 
use computers in their statistical 
work, they must face the even more 
formidable barrier of computer 
jargon. 

Humanists who persevere and 
master the new methods and jargon 
find that they are now working in the 
social sciences , with the emphasis on 
sciences. Traditional humanists, put 
off by the incomprehensible jargon, 
sometimes seem to feel that their 
quantitative colleagues have left the 
humanities and become scientists. 
Traditional scientists, on the other 
hand, are unlikely to regard social 
scientists as scientists of any kind. 
This situation hardly encourages 
more humanists to start using com­
puters. 

Computers in Archaeology Today 
At a recent national conference at­

tended by more than 700 archaeolo­
gists, only seven-less than 1 per­
cent-attended the session on micro­
computer applications in archae­
ology; This poor turnout confirms 
the existence of the jargon barrier. 
Busy professionals have no time for 
re-education in a new discipline. 
Because many humanists believe that 
buying a microcomputer would in­
volve learning computer science, they 
can hardly be expected to queue up at 
their campus computer stores. Micro­
computer manufacturers reinforce the 
barrier when they pack five thick 
volumes of documentation with each 
system, each volume filled with 
mystifying computer jargon. The 
humanist has a subtle appreciation of 
language. When he or she flips 
through one of these manuals, terms 
like initialize, diskette , and even user­
friendly are sure to catch the eye and 
grate on the sensibility. 

In short, the jargon barrier current­
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for a doctorate in the humanities. 
Computerese , even rudimentary 
computerese, is considered to be a 
foreign language . 

Microcomputers are not yet as 
friendly as SPSS. Jinsam, a micro­
computer extended database system, 
does have available many of the 
essential functions of SPSS . How­
ever, procedures in Jinsam cannot be 
designed and executed in plain 
English . Therefore, even experienced 
SPSS users cannot simply sit down at 
a microcomputer and run stats on Jin­
sam using their SPSS experience. The 
foreword to the Jinsam manual clear­
ly states the problem: "It is assumed 
that the Customer is familiar with the 
basic operation of the Commodore 
PET I CBM and the necessary periph­
eral devices. " Then follow 72 pages of 
jargon-filled, obscure prose, plus two 
volumes on supplemental modules. 
By contrast, the same person needs 
absolutely no knowledge of the IBM 
370 to use SPSS on it. 

Suppose an archaeologist buys a 
computer, printer, disk drive, data­
base manager, Visicalc, and word 
processor. Despite the big invest­
ment, 10 or more volumes of heavy 
reading, and getting used to a strange 
machine, he still will not be equipped 

The program must 

actually reduce 


the users' work load 

and not complicate 


their llves. 


to compute a mean ceramic date or a 
bore-diameter mean date. Without 
studying the 10 volumes in detail , he 
probably won't be able to keep an ex­
cavation register either. So why 
should he leave the friendly embrace 
of the university's computer depart­
ment to blaze trails in microcom­
puting? 

What Archaeologists Do 
The most basic archaeological ac­

tivity is brute data handling. Every 
artifact and its associated find-spot is 
detailed in a document, commonly 
called an excavation register, that 
allows complete paper reconstruction 
of field observations for later 
analysis. To supplement the written 
register, archaeologists keep detailed 
drawings and maps of their sites, 
recorded in a three-dimensional grid 
system. Every drawing, every object 
discovered on the site. and every ob­
served condition are carefully docu­
mented and keyed to numerical coor­
dinates . 

Archaeological sites often contain 
confusing patterns of post holes, pits, 
and foundations created at different 
times for different purposes. Tradi ­
tionally, these patterns have been 
sorted intuitively, sometimes with 
controversial results . In one English 
example, over 2500 post holes oc­
curred in an area of 8000 square 
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meters distributed apparently at ran­
dom . For 20 years, the site plan sat 
undeciphered; then a mainframe 
computer reanalyzed the pattern and 
found circular house patterns where 
none had been visible to the unaided 
eye (see reference 1) . 

Once the site records are complete, 
archaeologists commonly interpret 
them through fairly simple statistical 
procedures. Descriptive statistics (fre­
quencies and histograms) and mea­
sures of central tendency and disper­
sion (means , medians , and standard 
deviations) form the bulk of archaeol­
ogical statistics. Few archaeologists 
have explored more sophisticated 
descriptive techniques such as 
measures of skewness or kurtosis (the 
peakedness or flatness of a graph rep­
resenting a frequency distribution) . 

Chi-square is the most commonly 
used measure of association, and late­
ly some investigators have begun to 
employ higher-level correlation mea­
sures such as dummy variable 
analysis, Student's t, and variations 
of the Pearson's correlation formula. 
A very few also have begun to use 
probability distributions such as the 
Poisson distribution for certain types 
of site-location prediction. 

Beyond these standard procedures, 
archaeologists use statistical tools 
peculiar to the field, such as the mean 
ceramic date and the bore-diameter 
date formulas . While off-the-shelf 
programs can be adapted for stan­
dard statistical applications, they are 
nearly useless to the archaeologist in 
performing field-specific analyses . 

Fairly standard recording systems 
are used throughout the profession, 
and reporting formats are almost 
ritualized . Since archaeological pro­
cedures already have been adapted to 
large computer systems, microcom­
puters are a natural next step . 

Writing Software 
About a year ago, we began to 

develop a program package for 
specific archaeological applications. 
To promote its acceptance, we set 
down certain strict ground rules that 
could apply equally to any program­
ming project in the social sciences and 
humanities: 

1 . 	Procedures should follow as close­
ly as possible the usages of archae­
ology, regardless of the traditions 
of computing. 

2. 	The manual must be minimal. 
After simple instructions for 
loading the program, the users 
should be guided by screen 
prompts written in language 
familiar to them from their 
previous professional training. 

3 . 	Operating instructions and input 
procedures must follow archaeol­
ogical practice. Wherever possi­
ble , people familiar with archae­
ology should be able to perform 
the operations without computer 
training. 

4. 	The program must actually reduce 
the users ' work load and not com­
plicate their lives . 

5. 	The system must be completely 
free of rough edges and must com­
pensate for users ' lack of knowl­
edge in such areas as legal string 
entry and other arcane subjects 
that computerists take for granted . 

An archaeological program should 
result, even if it might be a clumsy 
computer program . With these prin­
ciples in mind, we set out to create 
programs to meet some real needs in 
the profession . 

The Pipes Program 
About 30 years ago, J. C. Har­

rington observed that the bore dia­
meters of white clay smoking pipes 
decreased through time . Most pipes 
made in 1600 had stem holes 9 / 64 
inches in diameter, whereas pipes 
made in 1790 generally had holes 
4 / 64 inches in diameter . Over the in­
tervening years, the English smoking 
pipe industry gradually reduced the 
size of the wires used to bore the 
holes. Harrington discovered that a 
histogram of the bore diameters of 
pipestem fragments from any site 
could accurately reflect the date of 
the site's occupation (see reference 6). 

Ten years later, Lewis Binford ob­
served that the reduction in bore dia­
meter over time was a fairly regular 
process, decreasing at a rate of about 
1164 inches every 38.26 years . If the 
reduction trend had continued 



Parallel 
muiltiprocessor power. 

We've put nine 4 Mhz 
Z-80 's working in para llel to 
give you this performance. 
Here's the key: eight 
SLAVENETTM proces­
sors, each a com­ simu ltaneous and inde­
plete S-100 com­ pendent users . Our 
puter that can operating system 
handle two includes such 
timeshared features as 
users, with semaphores, 
128K RAM concurrency, 
plus pa rity, chain ing and 
2K EPROM, 

ful l interrupts, software bank 

boundary and two seria l ports 

for synchronous and asynchro­

nous protocol. 


We have full compat ibility 
with UCSD PASCAL 11™ and CP/ 
M™ through IBS PASCAL™ and 
TURBODOS™, which are fully 
interrupt driven, allowing up to 16 

true word 
processing . And 

we have an impress ive library of 
applications software too. 

Store up to 600 
peripherals and 
controllers 

Mbytes on hard disk. 
Hang on 5", 8" 

without specialor 14 " Winchester 
programming . disk drives with from 

5 Mbyte to 600 Mbyte 
storage. Or go with 5" 
or 8" floppies . With 
our system you can 
even use your video 
tape recorder for 

i bs 
INDEPENDENT BUSINESS 

SYSTEMS 
(415) 443-3131 

5915 Graham Ct . 
Livermore. CA 94550 

backup. Get up to 100 Mbytes on 
a single videotape cartr idge. 

Get the most computer bang 
for the buck. 

That's because you can get 
started with a low-cost , single 
user system and grow from 
there. Just plug in boards to go 
from one to sixteen users. And 
we 've made it easy to 
reconfigure our 1/0 system so 
you can interface a remarkable 

variety of 

OUR DEALERS: DOMESTIC • CEBJ, Los Gatos, CA. (408) 559-0288 • Dona ld Co ffman, Cupertino, CA (408) 253-2327 • ICE, Gaithersburg , MD, (301) 869-2896 • QUALi -TY PE, 

Livermore, CA, ('15) •• 7~t21 • ERS, Brea. CA, ~14 ) 524-2470 • Innovat ive Interlaces. Berkelel., CA, (4156 524 -~16 • Khalsa Consultants , Cambridge, MA, (617) 235-3580 • Khalsa 


~~~~o"~~~~~ 1b~~:~~~~-a~~;,~.0f! 1~~~;~; ~i ;.65~ ~1 i~1 ; , ~~~.1:'~~~t~~at0~~~~e~.n~~f,~g,Jie~h1~3~ [.': 3~D~'. ~~1ci~~.a~~:in~~~fd:i:r1a~5~";~ari:~· ~~~r~7~:,;1~! .~1~tJ~1:~!1~tmCa 
Riviera. France, Te l: 33 67 ~ 31 88 • Servon lc , Mun ich, Germany, Tel : 37 089 483253 • Terrace Computer Services, Terrace, British Columbia, Canada . Tel : (604) 635-7606 • 
Techn lsch Bureau Muller, Amsterdam, The Netherlands, Tel : 3120868110 • tCE. 6 Yousef Abba! #808, Nasr, Cairo, Egypt • ............ . ... .. . . ... . ... .. ...... . .. . ....... . 

UCSD PASCAL II 1s a trademark of the Regents of U of C CP/ M is a trademark of D1gttal Research. Inc TURBODOS Is a trademark of Software 2000. IBS is a trademark of IBS. Inc 



Right away, 
you can see a difference. 



- - - ------

Stop in a store near you. Tuke a look. 
You'll be instantly taken with some of 

the features that make the IBM Personal 
Computer so different. 

Like the non-glare screen-easy on 
the eyes during those number-crunching 
tasks like payroll and general ledger. 

80 characters a line-with upper and 
lower case letters for a quick and easy read. 

And the flexibility of a system that 
lets you move the components around at will. 

(To get really comfortable , try the keyboard 
on your lap and put your feet up.) 

Go ahead, compare. 

As you progress from casual 
observer to comparison shopper, 

you'll want the inside story of 
the IBM Personal Computer. 

Like user memory 
expandable up to 256KB. And 
40KB of permanent memory. 

(Which not only includes the 
BASIC language, but diagnostic 

instructions that automatically 
check the system every time you 

turn it on.) 
A 16-bit microprocessor that can 

improve speed and productivity. 
A mix of crisp text and high­

resolution color graphics on your own 
TV set-clearly helpful for creating 

charts to target forecasts and trends. 
Or the 10 programmable function 

keys that let you bid goodbye to the 
tedium of repetitious tasks. 

And the list goes on .Which is why 
we've included a box (at right) that tells all. 

There's more than meets the eye. 

Some of the best things about the 
IBM Personal Computer aren't part of the 
computer. 

Like the instruction manuals that help 
you set up your system and teach you to use 
it with the greatest of ease. 
~-----------------------, 

IBM PERSONAL COMPUTER SPECIFICATIONS j 
User Memory Display Screen Permanent Memory j 
16K-2 56K h \1t.:..., • I l igh·rL"-.olu1io11"' (RQ.\ 1) -.0K h~1t.:,, • j 
MicroproCessor 80 char:.1L1t.·r:-. x 25 li nt.:~ Color/ Graphics 
16-hi t. 8088 • l lppt.:r :111d lowt.:r c.L--t.' 'fi!.,1 oux/(:'. 
Auxiliary Memory GrL'L'l1 phtl.'phor -.CfL'L'l1 • 16 color:--• 

~ 1>p1iun:il intL'tT1:.1 I Operating Systems 2"56 ch:tr:H.1L'f' :ind 


UbkL·it L' drive:... . .:;t -t '', OOS. l 1CSD p-S~:iem. ...ymbt>b in HO~t • 

1601\ 11'1l'' or j2QK CP/~ l-86 t Gmpbics nuxle 

b~lL~ p~:r di.-.kc.:m: + color r~olu 11nn . 


Keyboard Languages 320h ' 200I • 

83 kt'\-... . 6 ft corJ BASIC. Pa-.cal. FOIITRA.'\. Black & whitt: r...·•,ohuinn. 

att:ichL~ tu ~ IACHO A~ ~t=mh l er. 6--tOh x 2CX>\ • 
..,,~1em unit• COBOL Simuh:mt..-" KJ~ gr:tphit.., & 

10 fl.annum kL'\..., • Print.er ll'Xt capabili ty• 
1 0- kt:~ numcril: e:1d B 1 Jirt:l1 1n11~i1 · Communications 
fa ll ill' ft..·L"tlh:ick 80 r har.1ner.... /~l--'\..t )lld RS-232-C imt..·rl~l rL· 
Diagnostics 12 ch.lr:tl1L'r ~tyk~. up to A....ynchrorn 'Ill.... ( ....1an/"'h 'P) 
P<"'ertm ~etf1t.."t111~• 132 charal1L·r:-./line• pn>l1">Cc1 I 
Pant~ checking• 9 x 9 r haral1L'r m~n r i x • l 'p lt) 9600 hit.., pc:r "'L'n mJ 

L_ __ •ADVANCED FEATURES FOl~ERSONAL COMPUTER~---' 

And an expanding library of software 
programs that meet IBM's demanding 
specifications. 

Programs for business. Education. 
The lab and the home. Programs that make 
the IBM Personal Computer your tool for 
modern times. 

See for yourself. 

The quality, power and performance 
of the IBM Personal Computer are what 
you'd expect from IBM. The price isn't. 

So stop in and take a look. 
Visit an authorized IBM Personal 

Computer dealer. For a store near you, (or 
for information from IBM about quantity 
purchases) call (800) 447-4700 . 
In Illinois, (800) 322-4400. In Alaska or 
Hawaii, (800) 447-0890. : - - __ ® 

--- -·-­

The IBM Personal Computer

Atool for modem times 


t CSD p·Sys rem is .i rrn,..k·m.1rk of rhe Regen rs o ( rhe Un1vc:rSH}' of C1lifornia CP/M.86 1s a rrademark of D1g1wl Research, Inc. 

Circle 180 on Inqu iry card. 

http:Print.er
http:intL'tT1:.1I


project that eventually involved more 

SITE : STATE: 90 
~~~~~~~- than 25,000 bytes of code to execute a 

DELDOVER 
BINFORD DATE : 

1669.37992 
TOTAL PIECES : 472 
9/64 : 45 8164= 90 
7164 = 180 6/64: 90 
5164 : 45 4164 = 22 

DIAMETERS : 

80~~~~~~~~ 
70~~~~~~~~ 

60~~~~~~~~-
50~~~~~~~~ 
40___ 

30 ± 
~:;;L--.;I .,~ 


PERCENTAGES : 9 3819 19 9 
4 

Figure 1: The data that the Pipes program disp lays on the v ideo screen after data entry. 
Based on data about the bore diameters (ranging fro m 9164 inches to 4164 inches) of 
clay smoking pipes found at the site, the program has calculated that the mean date of 
the site is the year 1669. 

beyond 4/ 64 inches, the hole would 
have disappeared altogether at 6 
a .m. , November 6, 1931 (Greenwich 
mean time), which didn't happen. 
About 1760, bore diameters stopped 
diminishing . Binford expressed this 
phenomenon as a straight linear func­
tion : 

y = 1931 .85- 38.26x 

where x is the mean bore diameter of 
the sample and y is the mean date. 
This seemingly exact date is just an 
approximation, but it provides a 
useful benchmark for a site's occupa­
tion . 

To relieve the tedium of calculating 
mean dates and drawing histograms 

for each site and feature (which can 
involve hundreds of calculations in a 
large dig), we wrote the Pipes pro­
gram . In this program, the computer 
asks the user to type the name of the 
site , the state or province, and the 
count for each diameter. The com­
puter thereupon displays a histo­
gram, counts, percentages, and the 
mean date on the screen . Figure 1 
mimics the screen display produced at 
that stage of the program. The printer 
then copies the same data in two dif­
ferent formats . Figure 2 shows one of 
these formats. 

The Pots Program 
Flushed with success from this exer­

cise, we tackled a more complicated 

single formula : mean ceramic date 
analysis, which incorporates prob­
ably the largest specialized formula 
commonly used by American archae­
ologists . The formula has 410 con­
stants. 

About 10 years ago, Stanley South 
developed a statistical procedure to 
derive mean occupation dates for 
sites, based on the known manufac­
ture dates of pottery types made in 
America, China, and Europe between 
1600 and 1900 (see reference 4). He 
chose 82 different wares and charted 
their first manufacture date, last 
manufacture date , and median date. 
South multiplied the number of 
fragments of each type by its median 
date and added the products. When 
the total of the products was divided 
by the total number of sherds from 
the site, a mean occupation date for 
the site resulted. 

William and Sarah Turnbaugh 
elaborated the formula with a tech­
nique for bracketing the site's proba­
ble occupation date with the means of 
the beginning and ending dates (see 
reference 5). 

More recently, Steven Mrzowski of 
Brown University and Marley Brown 
of Colonial Williamsburg have ob­
served that the standard deviation of 
the South mean date can delineate 
with startling accuracy the dates 
when a property changed occupants 
(see reference 2) . As the formula 
becomes more sophisticated, its 

TOTAL NUMBER OF FRAGMENTS IN THE SAMPLE = 472 


DATE CALCULATED BY BINFORD ,. S FORMULA : 1669.37992 


RESULTS ARE ROUNDED TO THE NEAREST INTEGER PERCENTAGE. 


9164 PIECES ..... 9 :::: 

8164 PIECES liillilillliiH!ililliiiili 19 :::: 

7164 PIECES .. · ....:.:~·. : . :··· ·:<... ·.: :;-..... ·.:.' ·..; ·. 

6164 PIECES llill!lillillilililllllilli 19 :::: 

5/64 PIECES lll8llllll 9 ~~ 


4164 PIECES Btl 4 :::: 


COUNT =9164 = 45 8164 = 90 7164 : 180 6164 = 90 5/ 64 = 45 4164 = 22 

Figure 2: The Pipes program 's outpu t, including a compact histogram. This printout is designed for incorporation in a site report. 
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THE NEW 

CENTRONICS 122 G HICS PRINTER. 
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'H(!'C'CP ..,,.co; P APE"' (Fl .'I: ~~~l~~y

OP~~C~~~i::.'.CN1-0P!l'CJ"Tllll. l.l).! CO!'i l ~l,.T ­
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CE N I ""O N I C S OA"l" A COMPUTER C.0~ • 
H0,()6Q'o ,., rn • •o01 •ul-0 11 1 n..~• ,....IM>4 n.·u, 1 0-2:a-•~ 

C E:NTROM I !5 ••• W1-tER£ PCOPLE 1•1A E!: I T HAPPEN 

BUILT RUGGED YET AFFORDABLE. BECAUSE YOUR COMPUTER 
SHOULDN'T BE PLAYINC: WITH "TOYS: 

When you look for a printer, 
take a good close look at the critical 
points that separate a professional 
printer from the toys. 

Look at the factors that add 
up to reliability. Look at the built-in 
operating features . Look at the 
service. Then , check the price . 

We did . Then we built the 
"122 Graphics ." That's why we'll 
stack it up against any desk-top 
printer. Especially the toys. 
IT'S PRICED FOR VALUE 

The ' ' 122 Graphics' ' is truly 
a commercial grade printer, but its 
price is comparable to the top-of­
the-line toys. You see, even most of 
the toy printers lose their price 
advantage when you add the 
options that are standard on the 
"122 Graphics. " 
IT'S BUILT TOUGHER 

The ' ' 122 Graphics'' uses 
the same technology as the work­
horse printers that have made 
Centronics the top choice among 
OEM's in brand preference studies. 
And, it provides the high reliability 
and low cost of ownership required 
by the professionals. 

IT DOES MORE 
If you want features, built­

in, not added on, use the '' 122 
Graphics' ' for comparison : 

• 132 Column Paper Width 
• Adjustable 1factor Width • Forms 
Handling- up to 5 pans • Graphics 
-Business and Image Graphics 6­
and 8-Pin Switch Selectable• Large 
Library of' 'Off- the-Shelf'· 
Software • High Throughput­
120 CPS Bi-Directional Operation. 
WITI-1 BETfER SERVICE 

Centronics has the largest 
network of factory service and walk-

in service centers in the printer in­
dustry. Not third-parry service­
FACTORY SERVICE! Worldwide. 
Ask the com petition about service. 

What's your computer? 
IBM? Apple? TRS-80? Xerox ? 
Atari? It doesn't matter, the "122 
Graphics' ' has the software flexibil­
ity to interface with virtually every 
one of them and many others . 

And finally, consider this. 
The' ' 122 Graphics' ' is from 
Centromcs. The company that has 
built and sold nearly half a million 
printers to businesses and OEM's 
of every size worldwide . 

See your nearby authorized 
Centronics Dealer or Distributor 
soon and see fast hand why the toys 
are no match for the Centronics 
'' 122 Graphics'' printer. 

C:EnTROn1c:s· 
PRlnTERS 
Cencronics Daia Computer Corp. 

O ne Wall Siree1. Hudson . New Hampshire 03051 

Tel. 603-88 3·01 l l 

Circle 71 on Inquiry card. 
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manual operation becomes more <lard deviation, as well as to draw type or to hit return for a null entry . 
cumbersome. histograms of the results . Input takes Screen prompts and menus guide the 

The calculations are extremely less than 10 minutes, and the full user through each step relatively 
time-consuming, even though the op­ repertoire of reports and graphics can painlessly. There is no manual, and 
erations are quite simple . O ne archae­ be printed in a half hour on a slow none is needed . Listing 1 shows the 
ologist complained that s.tatistical printer. summary sheet that the Pots program 
analysis of a single artifact deposit Input is simple for an archaeolo­ prints when the user has finished 
took a whole day to calculate by gist. The user enters data on a work entering data . 
hand . Even a simple site may contain sheet copied from South's original ar­ The test came when a visiting ar­
dozens of different artifact deposits, ticle, which has become a profes­ chaeologist , with no computing ex­
containing thousands of specimens . sional standard . The type name and perience, sat down at the computer 

We wrote the Pots program to do number flash on the screen in work­ without any prior instruction and 
the donkey work of calculating mean sheet sequence, and the user is asked successfully analyzed a collection. 
date, mean bracket date, and stan- only to type the sherd count for that That's user-friendliness! 

Listing 1: The summary sheet produced by the Pots program. Based on the input listed, the program calculated a mean date of 1850 
for the site where the ceramics were found (Liston Point, Delaware). 

S UMMARY OF ALL SPE CI MENS 

BITE : 79.···'157 DATE : 2/ '23,...'E:2 
F.:EPOF~TED E'• T' ' ALICE GUEl<:F.:AHT 

HO BEGI t~-Et·W MEDI AH :=;HERDS PRODUCT TYPE NAME ( INH , 1970) 
C' 180(1 1830 1815 CANTON POF.:CELAIH ...,.·-· .. 1790 1825 1:308 OVERGLAZE EHAMEL CHIHA TRADE POF.:CELA IN 

26 1660 1:3(10 1730 OVERGLAZE H4AMEL CH I t·4ESE E>~POF.:T PORCELA I t·l 
3 1 1745 1795 1770 6 1062(1 ENGLISH PORCELAIN 
39 1660 180(1 173~3 UHDERGLAZE BLUE CHIHESE PORCELAIN 
41 1750 1765 175::: LITTLER / S BLUE ON POF.:CELAIN 
69 1574 1644 16(19 LATE MING UNDERGLAZE BLUE PORCELAIN 

1 182(1 19(1(1 186~3 BROWN STONEWARE INK , BEER BOTTLES 
46 170(1 1810 1755 LUSTERED NOTTINGHAM STOHEWARE 
c: -- . 1-:0--..-,._•.::. 1700 1775 r -.:•o BURSLEM /CROUCH / PALE BROWN STONEWARE MUGS

1""":' ·-.......
s:::: 1690 1775 •-.:· ~ BROWN FULHAM SALT GLAZED MUGS1...,..-..-,54 169(1 1775 .. ..:..:.. OTHER BRITISH BF.:OWN STOHEWARES 
66 1620 1700 166~3 DETERIORATED BELLARMINE FACE BOTTLES 
74 1550 1625 15:::::: WELL-MOLDED BELLARMINE FACE BOTTLES 
-:O C' 1540 16(1(1 1570 RHEHISH BROWM GLAZED SPRIGGED , MOULD DECOR .. ·-· 1...,..-..-,44 1700 1775 I .; •C• WESTERWALD, STAMPED BLUE FLORAL DEVI CES, J
c:"' .-. 
·-'0 1650 1725 166:3 WESTEF.:WALD , BLUE & MANGANESE , SPRIG MOLDED 
59 169(1 171(1 17~:n3 EMBELLI SHED HOHR GRAY RHENI SH STONEWARE

1...,..-..-.77 1700 1775 .. .;,11=• WESTERWALD CHAMBER POTS 
16 174(1 1765 175:3 MOLDED WHITE SALTGLAZE STOHEWARE 
24 1765 1795 1780 DEBASED / SCRATCH-BLUE / WHITE SALTGLAZED ST 
~:(1 1755 1765 176(1 TRANSFER-PRINTED WHITE SALTGLAZE 
34 1744 1775 176(1 / SCRATCH BLUE / WHITE SALTGLAZE STONEWARE 
40 1720 1:::05 176:3 WHITE SALTGLAZE STONEWARE NOT PLATES AND M 
41 175(1 1765 1758 LITTLER / S BLUE ON STONEWARE

1-,-,c;­43 1740 i 175:3 WHITE SALTGLAZE STOHEWARE PLATESi ·- ' 

48 1715 1775 1745 SLIP-DIPPED WHITE SALTGLAZE STONEWARE 
C'C' 172~3 1730 1725 SCRATCH BROWN OR TRAILED WHITE SALTGL AZED·-··-· 3 H::t3 1900 1857 IROHSTONE OR GRANITE CHINA 
.-,-, 
.::: i 1750 1820 17f:5 BLACK BASALTES STONEWARE 
2::: 1763 1775 1769 ENGINE TURNED UNGLAZED RED STONEWARE 
.-,-, 1...,..-..-,-.:· ( 1690 1775 ,· ..;1.; 1 SPRIGGED REFINED UNGLAZED RED STONEWARE 
5(1 17:32 1750 1741 RALPH SHAN BROWM SLIPPED STONEWARE 
C' . ­ t '"'·-..-.I·-•t:· 167(1 1795 .;1.;1 LEAD GLAZED COMBED YELLOW SLIPWARE 
6:~: 165(1 1710 1680 NORTH DEVON SGRAFFITO SLI PWARE 
t:• { 1612 1700 1656 WROTHAM SLIPWARE 
6::: 1630 1660 1645 METROPOLITAH SLIPWARE 
70 161(1 166~:1 1635 NORTH ITALIAN RED MARBELIZED SLIPWARE 

Listing 1 continued on page 90 

88 July 1982 © BYTE Publicotions Inc 



The Unlt"from Panasonic. 

The portablecomputerthat letsyou take the advantages


ofan office computerariywhereyou go. 

The Link. to work for him 
It's the next from any tele­

major business phone booth . He 
tool because it's a can check credit 
full-logic computer ratings and in­
that's fully portable. Exchange information with other computers Ventory trace 

with the telephone modem. , 

By itself, it can perform a wide 
variety of sophisticated comput­
er functions because it can store 
4K bytes of information. Equally 
important, it can link you to the 
information and brainpower of 
your main office computer ­
wherever you go. You can program 
in Microsoft Basic.® Yet it's easy to 
operate, even if you've never 
worked with a computer before. 

Imagine. Using just The Link, 
anyone in the field , the plant or on 
the sales floor - like salesmen, 
managers, engineers or retailers ­
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor­
mation and specs on the spot. 

And The Link is part of an 
entire computer system : By 
adding different optional com­
ponents, you can create what­
ever kind of computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for example, a salesman 
can put his company's main 
office computer or a data bank 

shipments, enter orders, make 
bids and estimates, and much 
more. So The Link can make him 
and his office computer much 
more productive. 

By adding the microprinter, 
the salesman gets hard copies of 
information right on the spot-an 
instant record of his transactions. 

By adding the TV adapter, 
he can display information and 
8-color charts on any color TV 

Display information and charts with the TV adapter. 

screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 

The Link. It wil change the way the world uses computers. 

more memory, other optional 
components increase The Link's 
capacity to 52K RAM plus 64K 
ROM. That's more than many 
desktop computers. 

The Link measures only 
9" x 4", weighs only 21 ounces, 

Take The Link and all its components anywhere 
in its slim attache case. 

and runs on AC or rechargeable 
batteries. 

And it costs only $600.00.* 
That's amazingly small when you 
realize the big change it could 
make in the way you do business. 

" Manufacturer 's suggested price.

r---------1 
Panasonic Company, Portable Computers I One Panasonic Way, Secaucus, N.J. 07094 I 
O Please send me inform ation on The Link. I 
0 Please have a salesman call me. I 

I INAME 
PLE ASE PRINl

I ITITLE 

COMPANY I
I TYPE OF BUSINESS _ ____ _ 

I IADDRESS 

I CITY STATE _ _ ZIP -- I 
I IPHONE NUMBER • 

1 1Panasonic®
L jus~ghtly ahead of our time. ~ J 

Circ le 299 on Inquiry card. BYTE July 1982 89 



Listing 1 continued: 

73 15::;:(1 1625 16(13 WANFRIED SLIPWARE 
-..-,2 1820 19(10 1:::60 1.
.
;1 .:J 247380 WHITE REFINED EARTHENWARE 


6 1 795 189(1 1:::43 MOCHA ON REFINED WHITE EARTHENWARE 

29 174(1 1 780 176(1 / JACKFIELD / WARE 

33 1759 1775 1767 GREEN GLAZED CREAM BODIED WARE 

36 17*:1 177(1 1755 CLOUDED WARES, TORTOI SESHELL , MOTTLED , CRE 

42 1740 1-775 1758 REFINED AGATE WARE 

51 1725 175(1 / ASTBURY / WARE , WHI TE SPRIGGED & TRAI LED 

7:::: 1 790 1840 1815 LUSTER DECORATED WARES 
35 1750 1810 17:::0 COARSE AGATEWARE (NOT DOORKN OBS )
38 1745 1780 1763 IBERIAN STORAGE JARS 
47 1720 1775 1748 BUCYLE'r' l·mRE 

61 1650 1775 1713 NORTH DEVON GRAVEL TEMPERED WARE 

21 1775 1:?.00 17:::::: DEBASED ROUEN FAIENCE (ON BRI TI SH SITES) 

32 173(1 18'.K1 17B0 PEDESTAL FOOT DELFT OINTMENT POT 

45 170(1 18(10 1750 EVERTED RIM, PLAIN DELFT OINTMENT POT 

49 16(H.3 18(12 17(11 DECORATED DELFT <EIGHTEENTH CENTURY)

57 1750 1800 1775 PLAIN DELFT WASH BASINS 

60 171(1 1740 1725 MIMOSA PATTERN DELFT 

62 1620 1720 167(1 ENGLISH DELFT <BLUE DASH CHARGERS )

64 163~:1 17(H.3 1665 CYLINDRICAL DELFT OINTMENT POTS 

65 1640 1800 1720 PLAIN WHITE DELFTWARE 

71 162[1 1775 169:3 MONOCHROME DELFT APOTHECARY JARS 

?2 1580 1640 1610 POLYCHROME DELFT APOTHECARY JARS AND POTS 

76 166(1 180(1 l ?::K1 DELFT CHAMBER POTS 


:::: 1790 1::::20 1:::05 FINGERPRINTED POLYCHROME SLIP ON CREAMWARE 
1 4 1 780 1815 1798 ANNULAR WARES CREAMWARE 

15 1775 1820 179B LIGHTER YELLOW CREAMWARE 


~.-.,-.1:::: 1765 lB1[1 1 ,. ·=··=- OVERGLAZE ENAMELLED HAND PAINTED CREAMWARE 

22 1762 1820 1791 CREAMl·JARE 

2 :3 1765 1815 1790 TRANSFER PRINTED CREAMWARE 

25 1762 17E:(1 1771 DEEPER YELLOW CREAMWARE 

41 175[1 1 765 1758 LITTLER / S BLUE ON CREAMWARE 


4 182~.3 1840 1B:30 UNDERGLAZE POLYCHROME PEARLWARE , DIRECT ST 

6 1795 1890 184:3 MOCHA PEAPUJAF.:E 

:::: 1790 182[1 l 8l.35 FINGERPRINTED POLYCHROME PEAPLWARE 

9 180(1 182(1 1:310 EMBOSSED FEATHERS, SCALES , ETC. ON PEARLWA 


10 1795 1:34(1 1818 WILLOW TRANSFER ON PEARLWARE 

11 1795 1:340 1::: 1:::: 5454 TRANSFER PRINTED PEARLWARE 

12 1795 1815 1:305 UNDERGLAZE POLYCHROME PEARLWARE 

13 179(1 1::::2~.3 1E:05 5415 ANNULAR WARES PEARLWARE 

1 7 1780 1:32(1 1:3(10 UNDERGLAZE BLUE HANDPRINTED PEARLWARE 
19 178[1 1:::30 1:::05 14440 BLUE & GREEN EDGED PEARLWARE 
20 17:::0 1830 1:305 4 7220 UNDECOPATED PEARLWARE 

RAW TOTAL OF SHERD COUNT : 157 

RAW TOTAL OF PRODUCT : 290535 

SHERD COUNT, ELIMINATING TYPES 26 AND 39 : 157 

PRODUCT, ELIMINATING TYPES 26 AND 39 : 290535 


MEAN DATE= 1850.5414 

MEAN BRACKET DATES= 

181 :3. 0254B At-..fD 

PRODUCED ON THE ARCHAEOLOGICAL REPORT GENERATING PROGRAM TITLED 
/ POTS / WRITTEN BY EDWARD F.HEITE AND COPYRIGHT©1981 
BY EDWARD F. HEITE, P.O. BOX 53, CAMDEN , DELAWARE 19934. 

FORMULA AND REPORTING FORMAT BASED ON STANLEY SOUTH /S ARTICLE, 
/ EVOLUTION AND HORIZON AS REVEALED IN CERAMIC ANALYSIS IN 
HISTORICAL ARCHAEOLOGY, PUBLISHED IN THE PAPERS OF THE CONFERENCE 
ON HISTORIC SITE ARCHAEOLOGY 1971, JUNE 1972, PAGES 71-107 
TYPOLOGY DERIVED FROM I. NOEL HUME / S CLASSIFICATION IN HI S BOOK, 

Listing 1 continued on page 92 
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Listing 1 continued: 

A GUIDE TO ARTIFACTS OF COLONIAL AMERICA , PUBLISHED BY ALFRED A. 

kt-JOPF .. 1970. 


MEAN BEGINNING AND ENDIHG DATES FROM TURNBAUGH AND TUR NBAUGH 

IN HISTORICAL ARCHAEOLOGY VOLUME 11 FOR 1977 


Histo-Grandma: A Permissive 
Histogram Program 

Histograms are simple statistical 
reports, commonly used and under­
s tood even by people who are not in­
clined to express their thoughts in 
numbers . In our archaeological prac­
tice , we often use histograms to il­
lustrate or simplify numerical rela ­
tionships . Even rudimentary histo­
grams require considerable drafting , 
scaling, and measuring . We wanted a 
simple drafting program that would 

let us draw a histogram , inspect the 
results , and then edit if necessary. 
Not being inclined to think in the 
abstract , we wanted a program that 
would help us visualize a finished 
result and redraw it until it was exact­
ly what we wanted. 

Histo-Grandma, a permissive bar­
plot program, was the result. It lets 
you draft a histogram , inspect it, 
change it, and reprint it. It calculates 
and, if necessary , recalculates the 
scale , helps select symbols, and 

Photo 1: An archaeological project involves painstaking record-keeping as w ell as 
massive earth-m oving. In th is excavation at Naamans , Delaware, workers are scraping 
the subsoil to rev eal fa int stains le ft by post holes and ditch lines in a garden. 

doesn't print a double line if you 
overrun the capacity of the line on the 
page . The edit routine can change 
anything in the illustration , except 
the number of bars, which would in­
volve redimensioning arrays . 

Grandma is written to be used by 
noncomputerists or to be modified by 
users with little computer experience. 
No manual is necessary . The program 
loops back through the edit routine 
until the user tells it to stop. Histo ­
Grandma's sty le is conversational , 
even breezy , o n purpose, to help 
users feel more comfortable. 

In writing the program, we spent as 
much effort on the screen prompts 
and on aesthetics as in developing the 
rather simple routines themselves. As 
a result , REM and PRINT statements 
constitute the bulk of the code. While 
the verbal paraphernalia is technical­
ly unnecessary , it is the prime ingre­
dient in a user-friendly program . Pro­
grammers may be aghast at the ap­
parently inelegant programming 
style, which in fact is designed to help 
inexperienced users follow the logic 
more closely , 

Listing 2 presents Histo-Grandma 
in its entirety , The program uses 
Commodore BASIC. with PET 
g raphics , but probably can be 
adapted for other machines with little 
difficulty . The print routine at line 
10,000 uses formatting features 
peculiar to Commodore dot-matrix 
printers . With the details provided in 
REM statements, it should be fairly 
simple to adapt it for wider printers 
or for daisy-wheel printers . 

Figure 3 shows two graphs gener­
ated by Histo-Grandma . We hope the 
program proves as useful to you as it 
has been to us. 

What Next? 
With the advent of truly portable 

computers, we expect that archaeolo­
gical field notes will be written on 
cassette tape in digital form . When 

Text continued on page 102 

92 July 1982 © BYTE Publ ic•tions Inc 



Introducing the DMS-3/F "Fox~' 
More than another portable­
it's a low-cost stand-alone or 

network station. 
With its 9"diagonal screen,"The Fox" 
has trinle the capacity of the most 
popular portable. Yet the outstanding 
feature of the 30 lb. portable "Fox" is 
its performance on or off the HiNet™ 
Local Area Network. 

HiNet is a complete hardware/ 
software network-so inexnensive 

that you can add a computer anywhere your business requires 
for about the cost of a good typewriter. Because HiNet is 
a network of interconnected comnuters,you can get 
information from other departments instantly. 

And HiNet electronic mail saves wasted telephone time 
and aids interoffice communication. 

The CP/M®-based "Fox" 
combines a 64K Z80A processor, 
local storage, drives, four 
RS-232C serial ports, an 8 bit 
bidirectional parallel port, 
the HiNet networking port, 
and 32 (x3) programmable 
function keys. It's also 
capable of emulating any terminal. 
The DMS-3/F "Fox:' Catch one now. ,.,./"t 

Digital Microsystems U.1.1 
Because man was not meant to work alone. 

1840 Embarcadero. Oakland, CA 94606 (415) 532-3686, TWX 910-366-7310 I Extel House, East Harding St., London, EC4P-4HB 01-353-1080 Telex 23721 

CP/ M' is a registered trademark of Digital Research . Circle 136 on inqu iry card . 



ow to ma 
•
Iwor ea 

First, neatly cut out the "370" label. 
Now, when nobody's looking, non­

cha lan tly tape it to your terminal, just under the 
"IBM'.' as if it really belonged there. 

Then wai t for your chance and quickly 
slip a dBASE II ™ disk into 

your main drive. 
That' it. 
Your IBM Persona l 

Computer is now ready to 
run a rela tiona l database 

system, the kind that IBM 
put on their ma inframes las t year. 

And yo u're ready w ith more data han­
dling power than you would have dreamed 
possible before dBASE II. 

You'll wonder how you managed without it. 
You'll fi nd that dBASE II , because it's a 

relational database management system (DBMS), 
star ts where fi le handli ng programs leave off. 

dBASE II handles multiple databases 
and si mplifi es everything from accounting to 
department staffing 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 da tabases . Organize months worth of data 
in minutes wi th the built-in REPORT. Do sub ­
fie ld and multi-field searches, then DISPLAY 
some or all of the da ta for any condition you 
want to app ly. 

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 eas ier-j ust "paint" your format on the CRT 
and w hat you see is what you'll get. 

You can do a utomatic ca lculations on 
fields, records and databases, acc ura te to 10 digits. 

And yo u can use dBASE II interac tively 
for answers right now. Or save yo ur instruc­
ti ons, then repea t every thing with two words: 
DO Manhours, DO Projec tX, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 
If yo u've go t a 96k IBM PC, send us 

$700 and we'll send you a copy of dBASE II to 
use free for 30 days. 
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•main rame. 


Jn tcad of jus t poring over a manual, run 

it and make sure th<1t it docs w ha t you need done. 


Then if you Find il isn't right For you, 
 Ashton.Tate 
send it back a nd we' ll re turn yo ur money, no 

questions asked. 


Bu t if yo u do th a t, yo u'll have to remove 

th a t labe l. Because n thing short of a ma infra me 

works like dBASE II. 


a ll (213) 204-5570 today or drop by 
yo ur lo al computer tore For the re t of th e s tory. 

Ashton-Tate, 9929 Jeffe rson Blvd., 
< Jl182 A >h tnn -l Jt c 


Culver City, CA 90230. ( J>/ M 1' <l regi> lerl'J trJdL•m.irJ... nl Digital Rl',earch 


C irc le 36 on inqu iry card. BYTE July 1982 95 



Listing 2: Histo-Grandma, a program that prompts the user for input and then generates histograms based on the data entered. Writ­
ten in Commodore BASIC. Histo-Grandma produces bar graphs but do es not require the user to know any technical terms. The for­
matting routine starts at line 13, the input routine at line 250, the print routine at line 10000, the revision routine at line 32075, and the 
edit routine at line 35000. 

1 PF.:r t-n ":JTH r ::; PF.:OGF.:AM r::; CALLED Hr ::;TO-GF.:At·mMA" : PF: r t-n 
2 PF.:ItH II BECAU::;E IT LET:3 'r'OU DO AM'r'TH rnG 'r'OU II : F'F.: I tH 
3 F.~:ItH"l·JAtH l.JITH HISTOGF:AMS. IT :;:;p(IJL::; 'r'OU." : PF:HH 
6 PF:INT"HISTO-GRANDMA WILL NOT CF:ITICIZE OR'' :PRINT 
7 PF: I tH" COF.:F.:ECT 'r'OU .: ::;HE IS 10/ER'r' PEF.:M I ::;:;:; I '·/E" : PF.: I tH 
::: PF.:Hff"Hl LETTING 'r'OU BE CREATIVE." : PF:rtH : PF.:It-ff :PRrt-ff :PRrt-ff : PRitH 
1(1 It-4F'LIT "TO :::TAF:T.. HIT :~:ETURt·H!!! ;:.::1111" .: Z:t : PF.:! NT II'.']'' 
13 REM**************************************************** FOF.:MATTING F.:OUTINE t 
15 I t·JF'LIT II HOl·J MAt·N f:AF~ ::: I t·J TH I ::: GF.:APH 01111" _; A : F'F.: I tH : PF: I tH 
17 PF.:ItH"l·JHAT J:::; THE TITLE FOR THE TOP OF THE" 
i::: HJ PUT II GF.:APH ;:.::111111 

_; C$ : PF.: Hff : PF~ ItH 
2(1 PF.:Hff II t·Wl•J l·lE t·JEED A MAGt·H TUDE FOF.: THE l·JHOLE II : PR ItH 
21 PF.:Hff 11 GF.:APH. 'r'OU HA'·/E ABOUT 65 BLOCf::S TO Ll::;E": PF.:rnT 
22 PRHff 11 HJ Cot·J:::TF.:UCTHJG 'r'OUF.: BAF.::::. PICk A '·/ALLIE" : f'F.:IMT 
23 INPUT" FOF.: EACH BLOCK 11111" _; C : F'F.:I tH : PF.:I tH 
24 B= <C*65 ) : PF.:ItH : PRHH"'.'l·1A:=<IMUM '·/ALLIE OM A BAF.: r:::;" : PF.:ItH : PF:HHB : PF.:INT 

11 t2 5 PF.: nn ·WL·L DEF rnE THE MItH MUM '·/ALUE THAT w LL" : PF.: r tH 
26 F'F.'. I tH" f:E DI ff'LA'r'ED. IF 'r'Ol_I HIT F.:ETURt·J.• IT ..-LL 11 

: PR I t-H 
27 I tff'UT II DEFAULT TO ZEF.:O 01111 11 

,; D: PF.: I tH 
:.J. O PF.:I tH 11 :J:-l·Wl·J IT I ::;; TI ME TO CF.:EATE 'r'OUF.: GF:AF'H!!!!" : F'F.'. I t·ff : PR I t-H : PF.:I tH 
:+ 2 F'F.: nn "EACH BAF.: L·JI LL HA'/ E A t·JAME .. u MITED" : PF.: rt-n 
H F'F.:ItH"TO :::E'./EtJ CHAF.:ACTEFS.. HJCLUDHJG 11 

: PF.:Hff 
45 PF.:Hff 11 ::;PACE:::. 'r'OU l·H LL AL::;rJ f:E ABLE TO" : PF:ItH 
46 PF.:ItH"DECIDE l·jHICH GF.:APHIC CHAF.:ACTEF.: l.JILL BE" : PF:Hff 
47 F'F::Itff"U::;ED HJ THAT PAF:TICULAF.: f:AF.:. 'r'OU MA'r'" : f'F.:IMT 
4::: F'F.: I NT" AL:::o :;:;f::: IP A :::PACE E:'r' HI TT I t·JG :.PETUF.:N!!!!" : PF.: I NT 
49 PF:IHT"L·JHEtJ IT A:::K::: FOF.: THE '·/ALUE. " : PF.:nn 
5 5 r :WUT "PF.:E:::::: :.PETUF.:N~ TO CONTIMUE f11111" .: Z:f 
2 00 DH1.J$ 0:: A::O : IJJM>:::t O:: A>: DIM'r'$(A ): DIM'r'O::A::O : DIM'·/(A): PF.:It-ff":-.l" 
250 REM******************************************************* INPUT F.:OUTINE ** 
300 FOF.:.J=1 TOA : F'F.:HH : PF.:ItH: F'F.:Hff : 'r'$ ( .J)="" 
3 15 PF.:ItH" ::-'::F.:EAT !MG BAF.: t·JUMBEF.:!!!!" : PF.: It-ff : PF:ItH 
3 16 F'F.: I tH II .J : PF.: I tH : PF.: I tHII 

320 HWUT II t·JAME TH IS f:AF.: >=:1111" _; .J$ CJ ) 
330 F·F:I tH I t·WUT 11 :;:;'r'MBOL FOF.: TH I :;:; f:AF.: t~llll" .:::<:t ( .J) : PF.:I tH 
::A C1 Hff'UT'"v'ALUE OF TH J::; BAF.: (11111 11 

.: '·/ CJ) 
345 'r' O::.J) ='./ ( .J ) -D 
350 FOF.:X=1TOY( .J ) STEPC 
360 Y:t <.J> =X:t O:: .J ::O +Y:t ( .J ) 
:::65 IF './ ( .J ) <=DTHEt·l'r'$ ( .J ) ="" 
366 t·JE::-:; T::-:; 
367 PF:rnT : PF.: nn" TH I::: mLL APPEAi<: AS FOLLOM::; : " :F'F: n-n 
368 PRINT'./(J);.J$(J);Y:t(.J ) 
370 tJE>=:TJ 
373 F'F: I tH II :~BE :::UF.:E THE Pf': I t·ffEF.: I::; :::ET UP TO PF.: I NT!!!!" 
375 FOF: .J=1T05000 
4(HJ t·JE>::T J 
25(10 GG=D+( W*C ) 
2505 HH=GG+(10*C > 
2510 .J.J=HH+(10*C > 
2520 f:::f:::=.J.J+ ( 1f1*C > 
2530 LL=f:::K+ ( 1f1tC ) 
2540 MM=LL+(10*C ::O 
"'iMl7H71 F'F.' I tH II :'l~l!lll!lll!lll!!ll!!l~l!!U!!l :~ PF.: I tH I t·JG ~II 

10000 REM****************************************************** PF.:IMT F.:OUTINE * 
10010 OPEM2 .. 4 .. 2 

II1(1(115 Ci$= II 
Listing 2 continued on page 98 
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HEATH/ZENITH &YOU••• 

ONE STRONG PARTNERSHIR 


Buying a computer is only the beginning of a long-term 
partnership between you and the people from whom you buy. 
Your ongoing need for software, peripherals and accessories 
requires a partner who will stand by you. With a growing line 
of products to meet your needs with professional service 
and support , Heath /Zenith is that strong partner. Look at 
what we have to offer : 

THE ALL-IN-ONE COMPUTER - The heart of the Heath / 
Zenith line is the stand-a lone 89 Computer. It's a complete 
system with built-in 5.25-inch floppy disk drive , professional 
keyboard and keypad , smart video terminal , two Z-80 micro­
processors and three RS-232C Serial 1/0 Ports. It comes 
with 48K bytes of RAM , expandable to 64K. 

PERIPHERALS AND ACCESSORIES - These include the 
popular Heath/Zenith 19 Smart Video 
Terminal ,. loaded with professional features . 
We also offer colo r and black and white 
monitors, modems, computer lan­
guage courses , and high-speed 

typewriter-quality .-· 
printers. _,,a .I" 

SOFTWARE - Our complete ..... 
library of software includes the 
SuperCalc Spreadsheet and 
Condor Data Base Management System . 
Word processing, includes three different programs . Small 
Business Programs feature Peachtree's P5 Series, General 
Ledger and Inventory Control. HUG, Heath Users ' Group, 
offers members a library of over 500 low-cost programs for 
home , work or play. 

PROGRAMMING LANGUAGES - To 
write your own programs , Microsoft BASIC 
(compiler and interpreter) , FORTRAN and 
COBOL Languages are available. 

APPLICATIONS SOFTWARE - Expand the performance 
range of your computer with a broad se lection of software , 
inc luding the best of Digital Research and Micropro - as 
well as the complete line of SoftstuW" products. 

OPERATING SYSTEMS - Three versati le systems give you 
the capabi lity to perform your specific tasks . CPIM by Digital 
Research makes your system compatible with thousands of 
popular CP/M programs. UCSD P-System with Pascal is a 
complete program development and execution environment. 
And HOOS, Heath Disk Operating System gives you a so­
phisticated flexible environment for program construction , 
storage and editing . 

DISK SYSTEMS - The new Heath / 
Zenith 67 Winchester Disk System, 
for commercial use, adds nearly 
11 megabytes of storage to your 89 

computer. It includes an 8-1nch 
floppy disk drive for data portability. The 
new 5.25-inch 37 disk system, available 
with 1 or 2 drives , adds up to 1.28 mega­
bytes of storage. Both plug-in systems 
have write protection . 

SERVICE AND SUPPORT - Prompt and professional serv­
ice and assistance is avai lable nationally through Heathkit 
Electronic Centers, Zenith Data Systems for commercial 
users or through Heath factory servicing and phone-in tech­
nical assistance. · 

Complete , integrated computer hardware and software , de­

signed to serve and grow with you - that 's what to look for in 

a strong partner. And with Heath/Zenith , you get it all. 


Heath/Zenith computer products are 

sold nationwide through Heathkit 

Electronic Centers* (check your white 

pages for locations). For a FREE 

colorful full-line catalog , write: 

Heath Co., Dept. 334-914, 

Benton Harbor, Ml 49022. 


HEATH/ZEN ITH 

Your strong partner 

Product spec1t1cations are sub1ect to change wi thou t notice . 
Heath Company and Veritechnology Electronics Corporat ion are wholl y- owned 

subsidiaries of Zenith Rad io Corporation 
· Hea thkit Electronic Cen ters are operated by Veritechnology Electronics Corporation 

CP-210 R1 
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Listing 2 continued: 

1(nJ19 H:t-="9999 9999 9999 9999 9999 9999 9999 11 


1(1021 H$=G$+H$ : PF: ItH#2 .. H$ : OF'EtH .. 4 , (1 : OF'Et-D .. 4 .. 1 : PF.:Hff#l, ":1" 

1(1111 PRINT#1 ,CHF.:t(l)C$CHF.:$ ( 10 ) 

10113 PRINT#3 , D.. GG .. HH,JJ .. KK .. LL .. MM


E$=11 _____._____....______~_____._______._____~--"10122 

101:=::=: F$=" 
 II 

10134 E$=F$+E:t :PRINT#1 .. E:t :PRINT#1 ,CHF.:$ ( 10 ) : CLOSE2 : CLOSE3 : 0PEN5 .. 4 .. 2 

10170 F:t="AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" 

101:::o G$= 11 9999 AAAAAAA AA" 

1(1190 F$=G$+F:t : PRINT#5 .. F$ :OPEN3 .. 4 .. 1 : N=O : FOF.:J=1TOA : N=N+V ( J ) 

10200 PF.:ItH#5, F$ 

10220 PRINT#3, V(J), J$(J ),CHR$ (29 ), Y$ (J) : PRINT#1,CHR$(10 ) CHF.:$ ( 10 ) : NEXTJ 

10221 
 F.:EM *************************************** 
10222 REM **** PROGRAMMER / S NOTE : **** 

1£1223 REM **** TO COMPRESS S PACE BETWEEN **** 

10224 REM **** BARS , DELETE CHR$ ( 10 ) IN 10220**** 

10225 
REM **** **** 
1[1226 REM *************************************** =11 t10227 PRrnT#1 , E$CHF:$ ( !l1 ) CHR$( 10 ) "t·l ·l 

10236 PRINT#1 ,CHR$ ( 19 ) :CLOSE! : CLOSE3 : CLOSE5 :GOSUB32000 

=:1999 
 REM************************************************* SELECT F.:EVISION **** 
32000 F'F:HH" ::1DO 'r'Ol_I i ·~Atff TO F.:E'...' r::::E At·l'r' A:::PECT 11 : F'F.: Hff 

::2050 PF.:ItH 11 OF THE GF.:APH I C 'r'OU HA '·/E PF.: HffEir~· " : PF.:WT 

.::2060 rnruT 11 IF :::o.. :::TF.:I VE ::N~ At·m ~:ETUF.: tl!!I!! t·i111111 .:C!:t 

32~370 I FC1:t=" 'r' 11 THEt·l GOT032090 

=;2071 IFO:t ·C := 11 'r"'THHl Et-JD 

~:2075 REM************************************************** REVISION ROUTINE tt 
;:2090 PF.:I tH" :J::F.:E'·/ I ::; I Ot·l POUT I t·JE BEG I t·J:::!!I!!" : PF.: I tH : PR I tH : PF.:I tH : PF.:I tH 

;:2100 F'F.: Hff II THE MAGtH TUDE OF EACH ItK:F.:EMEtH OF THE II 


11=::;::105 F·F.:nn .FR nn 11 BAF: r::: 11 c : PR rnT : F·F: ItH 11 I ::: TH I ::: :::AT J:::FACTOF.:'r' ·~· : PF.:rnT 

321 15 PR r~-n :PR I tn" rn CHAt·lGE rT.. HIT THE ::N~ At·m :F.:ETURt·i" : PR I rn 

;:2 120 HlF'UT 11 f::: E'r' t·lllll" .:0$ 


0$= 111 11132 125 IF 1 THHl GOTO 32130 

;;2126 IF 0$ () 11 'r'" THEt·lGOT035000 

32 130 I HPUT II t·JHJ \.'ALUE I ::; 01111" _; c


11 1133340 FOR .J= 1TOA: 'r'$ ( .J) = : 'r' ( .J ) =\.' ( .J )-D: FOF:>='.= 1TO'r' ( .J) :::TEPC : 'r'$ ( J) = j<; $ CJ )+'r'$ (.J )
11 11I FV( .J ) <DTHEt·l'r'$ ( .J ) = 

t·lD=:n-:; 

J :~: 375 HDT J 

;:5000 
 REM************************************************ TITLE EDIT ROUTINE ** 
.;:5001 F'RHff"::TIHE TITLE AT THE HERD IS : II 


J 5005 F'F: Hff : F'F'. HlTC$ : PF.:Hff : F'R ItH 11 IF 'r'OU MJ::;H TO CHAMGE TH IS TITLE .• 11 


35015 PF:Hn : PF.:HH 11 PRE::;::; THE ::-lr'!!!!! Atm ::~:ETURt·l~ f:::E'r'::; _; " PRHlT 

::5020 F'F:I tH 11 OTHEF.:l·J I :::E.. PF.:E:::s THE a:;::ETUF.: t·l~ KE'r' ALONE 11 

: F'F.:I MT 

35 120 I t·lF'UT 11 t·lllll" _; 0$ : I FO$= 11 'r' 11 THEt·lGOT03513f1 

;:5126 IF C!$ ·C:: 11 'r' 11 THEt·JGOT036(1(1(1 

;:5130 I t·lF'UT II t·lHJ t·lAME I::;; (1111111 

_; C$ 

36000 
 REM************************************************* BAR EDIT ROUTIME *** 
36005 F'F.: ItH 11 ::'l..JE L·H LL t·lOl·J BEG rn ED n me; THE f:AF.:::;11 


36010 F'R HlT 11 ON 'r'OUP CH APT. 'r'OUF: HUMBLE MECHAM I CAL 11 


36015 F·F:ItH 11 :=:ER'·/AtH L·HLL FLASH EACH f:AR'·::; DATA " 

36020 PF.:ItH 11 ON THE :::c:F.:EEM .. At-JD l.JI LL ASK 'r'OU FOR 11 


. ;:6((;:o F·F: ItH 11 A .JUDGMEtH Ot·J IT. rF THE BAR r ::: OK .. " 
36035 PF.:I NT 11 S I MPL 'r' PRE:::::; THE :-l<ETUF.: t·l~ f(E'r', AMII THE 11 

36040 PF:ItH 11 t·lD=:T BAF: l·HLL BE F'F.:0.JECTED O~l THE" 
1136045 PF.: I tH 11 :::cF.:EEt·l FOF: 'r'OUR PERU:::AL. : F'F.: I tH : F'F.: I tH 


361 [HJ F'F: ItH II IF 'r'OU i·H ::::H TO u:::E TH I :3 ROUT HlE.. 
II 
=:6110 F·R Hff 11 F'F.:E::::; THE ::lr'~ f::: E'r' At·m THE ::~ETURt·l!!I!!" 
3612[1 I t·lF' UT 11 f:::E'r' t-11111 11 

_; 1}$ : F'R I tH : PR It-ff : PF.: I tH :PR I tH 
36125 IF 0$= 11 'r' 11 THEt·l GOTO 36129 
36126 IF C!$ ( ) 11 'r' 11 THENGOT037000 
36129 FOR.J=1TOA 
36130 F'R !HT II THE './ALUE OF BAF.: t·WMBER II .J : Pl<:Itff : PR It-ff II I :; '"·/ ( .J ) : PR !HT 
3616(1 F'F.: I tH 11 At~n THE S'r'Mf:OL IS ";:<:f: ( .J) : F'R I ~H 

Listing 2 continued on page 100 
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SYSTEMASTER ~ 

The Next Logical Step 

Teletek FDC-1 , The First Step 
A CPU , fl oppy disc contro ll er 
and 1/ 0 al l on one board . 
Until SYSTEMASTER® the 
most powerful IEEE-S-100 board 
on the market. 

Teletek SBC-I , The Second Step 
A board des igned for u in high perfor­
mance, multi pro e ing sy tern s. SBC- I 
combines its own CPU ,serial and parallel 
ports, 128K of segmented memory and FIFO . 

SYSTEMASTER , The Next Logical Step 
Teletek' newes t product - a breakthrough in S-100 
board de ign. SYSTEMASTER is a complete sys tem. 

o oth r boards are required . It doe n' t even require 
a bus! 

But, when used with an -100 bus, SYSTEMASTER® 
ha even more ca pabi lit ies. You ca n read ily expand 
to mult i-user or multi -processor systems using 
SYSTEMASTER® as the master board . 

Features: 
Floppy con tro ll er: contro l mini and /or 

max i dri ves; va ri able independentl y­
ad justable pr -w rite compen ati on. 

• 	 CPU: 4MH z Z80A 
• 	 Two RS-232C ports. 

• 	 Two full parall el ports. 
• 64 K bank- electab le memory 
va riable fro m 32 K to 60K. 

Remaining memory is fixed at top of 
64K address space. 

• OMA: al lows tran pa rent da ta tra nsfer to 
fl oppy di sks and other devices w ithout 

CPU wa it states. 
• 	 Relocata ble EPRO M / RO M / PRO M : 2K, 4K or 8K 

with deselect ca pabi lity. 
• 	 Rea l-time clock. 
• 	O perating system ava il abl e: Digital Resea rch 

orTu rbodo. 
Parall el ports may be connected to Teletek's PSC 
boa rd fo r RS-422 capabi li ty. 

TELETEK 

9767F Bu iness Park Drive acramento, CA 95827 (916) 361•1777 

Circ le 379 on Inquiry card . 
© Teletek 1982 



Lis ting 2 con tinued: 

36170 PRINT" NAMED II J$( .J ) :PRitH :PRI tH :PRitH 
361 ::aJ It·jPl_IT" DO 'T'OU APPl<:OVE 'r' llll" .; Q$ :PR I t-H :PP INT : PF~ INT :PF.:I tH 
36190 IF 1~:t<> "'r' 11 THEN GOTO 3620~J 
36195 IF Q$= "'r'" THEt·KiOT036999 
36200 REM************************************************** CORRECT BAPS **** 
3631 ~J 1T1$ ( ._T) =II II 


36320 HlPUT"tiAt1E THIS BAF.: ~·<1111" ; J$ ( J ) 

36330 IHPUT" ::;'r'MBOL FOR TH I:3 BAR H iii" _; >($ CJ ) 


1136::::40 Hff'UT" VALUE OF TH IS BAF.: 01111 _; '·/ (.J ) 
36345 Y( .J )='./ (.J ) -D 
36350 FORX=1TOY (.J )STEPC 

Y$ (J ) =X$ (.J )+Y$ (J ) 
3 6:365 IFV O:: .J> <=DTHEt·N$ (J ) ="" 

3637f1 t~D=:n:: 


~36:375 PR ItHJ:t ( J ) .; 1T1$ ( J ) 

36999 t·jE::n ._r 

37000 GOT02500 

39000 REM************************************************** 

61000 REM A=NUMBER OF BARS AND DIMENSION OF ARRAYS 
6 10~J5 REM B=TOTAL POSSIBLE VALUE OF EACH BAR ON THE GRAPH 
61 ~J10 REM C$=TITLE OF GRAPH LIMITED TO FORTY CHARACTERS 
61015 REM C=VALUE OF EACH GRAPHI C CHARACTER BLOCK 
61020 REM D=MINIMUM VALUE SHOWN IN GRAPHI C REPRESENTATION 
61025 REM Et=INDEX LINE AT TOP AND BOTTOM 
61~330 REM Ft=TEMPORARY FORMATTING VARI ABLE 
6104(1 REM GS=THIRTEEN BLANK SPACES 
6W45 REM H:t=FORMAT STRING FOR SCALE LABELLING 
61050 REM .J=SUBSCRIPT OF ARRAY DURING MAIN FOR-NEXT LOOPS 
61055 REM J$=BAR NAME 
61060 REM N=TOTAL NUMBER OF ITEMS COUNTED 
61 (165 REM Q$=INPUT VARIABLE IN REVI SION SUBROUTINE 
61070 REM V=VALUE OF EACH BAR AS INPUT BY THE USER 

VARIABLES LI ST **** 


61075 REM X=LOOP DEFINITION VARIABLE FOR NESTED FOR-NEXT LOOPS 
610t:0 REM Y:t=UTILITY INPUT VARIABLE 
610:::5 REM Y=MAGNITUDE OF BAR UNDER CONSTRUCTION 
61095 REM Z:t=UTILITY INPUT VARI ABLE 
6200~~1 REM GG=D+ 0:: 10*C >---TEN SPACES LABEL 
62 100 REM HH=GG+ ( 10*C >---TWENTY SPACES LABEL 
62200 REM .J.J=HH+ ( 10*C >----THIRTY SPACES LABEL 
623~30 REM KK=.J.J+ ( 10tC)----- FORTY SPACES LABEL 
624(10 REM LL=KK+( 10*C>---- --FIFTY SPACES LABEL 
62500 REM MM=LL+ ( 10*C >-------S IXTY SPACES LABEL 

$$ READ THIS IF YOU WANT TO SAVE MONEY $$ 
BEST HARDWARE AND SOFTWARE DEALS AVAILABLE! 

APPLE BUSINESS SOFTWARE Videx Products 
} Call

Visicalc $210 Microsoft Products for 
Versa form $299 Corvus Products Best 
Mi lestone $255 SVA Products Prices 
Supercale $225 APP LE II Plus 48K 
DB Master $185 Apple II Drive } Call 
DB Mas ter Uti l. Pak $ 79 w/Con troll er for 
Pro Easywriter $199 Apple II Drive Only Best 
Accounting Plus Apple Ill Prices 
BPI Software } Call

for •SPECIAL • MICROSOFT 
d Ba se II Best PREMIUM SYSTEM, Inc l. 
FMS·80. 81 , 82 Prices
VISI Series Software MO<m•o"''°'°"" }Microsoft 16K Card All 
•THE LAST ONE • Videx 80 Column Card for 
The program that writes Videx Soft .Switch Only 
programs! Special Offer with Osborne CP/M $625 
purchase. Cal l. User's Guide 
APPLE PERIPHERALS • DISKETIE SPECIALS• 
Thunderclock $125 Ma xell MD·1 (Box of 10) s 32 
Basis Encoder Board Maxell8 " (Boxof 10) $ 41 

(U/L Case) $109 Verbatim 5 11· " $ 29 
Mo untai n Computer Verbat im 8 " $ 35 

Produc ts Call BASF 5 '/• " $ 32 

COMMUNICATIONS 
Hayes Mic romodem II $275 
Hayes Smar! Modem $235 
Hayes Chronograph $225 
Novat ion Apple Cat II $335 
Micro Courier $210 
PRINTERS & INTERFACES 
NEC Spinwroter 7710 $2350 
Anadex DP-950 t 

w/2K Buffer $1295 

V/S4 

Minimum ordtr S1DO C11hitfs chteks and money 
orders acctpltd Add 3% !or VISA or MC Add J% 
,., Shlpptng/ llllUftnCt/ Mndling . UP'S No coo•Pnc11 sub}IC1 111 c1u1ng1 C.d 11 ffrity Ofaer hours 
9·6 POT . Mon-Fri Personal chec~s 11taw 20 d1ys 
to clear All proch1c11 with Ml manul1Clurtr 's war· 
ran1y , 1~1oryualed C1bt 1111aen1Jadd6% ults... 
Apple is1r1gls111tdludem1rkorAppleComputer , 
Inc All bnndn1mu 1re r1gl1t111dlnllema1ks 

Okldata Mlc ro line 83A 
CCS Interface Cards 
Oume and Diablo 
MICRO PRO 
Word star 
Superson 
Mail Merger 
Data Star 
Spell Star 
Cale Star 
CP/M 8 • Versions 
COMPUTER SYSTEMS 
Xero x 820 Computer 
Xerox Periphera ls 

$745 
Call 
Call 

$230 
$130 
$ 99 
$230 

$130 

$130 

Call 


Ca ll 

Cal l 


MONITORS 
NEC Hi·Aes 12 " Green 
NEC Hi· Aes 9 • Green 
NEC RGB 12 · Color 
Sanyo Mon itors 
Amdek Moni tors 
MISCELLANEOUS 
TG Joysticks 
TG Paddles 
ABT Keypads 
System Saver (Fan & 

Surge Prot.) 
Disk Storage Pages 

(10 per Set) 

$170 
$165 
$995 
Call 
Call 

$ 45 
$ 30 
$ 99 

$ 77 

$ 6 

EQ'.5o~~~N l~~L 

1400 GRANT AVE . I NOVATO. CALI FORNIA 94947 

IMMEDIATE DELIVERY • CALL COLLECT 

415-892-71 39 or 415-897-1414 
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r- - ----------1 

: Now Available Nationwide : 
Through Participating 

1 COMPUTERLAND Stores 1 


1 1 


flllla•a@@M~Lru~ ­
Circle 128 on Inquiry card. -­ .computer corporation 

P.O. Box 240947 •Charlotte, NC 28224 • 704/523-8500 
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Text continued from page 92: 

the cassette is returned to the lab, the 
field notes can be printed out on clean 
sheets of paper and electronically 
merged into the report. Electronic 
recording would be a tremendous 
labor-saver, since the present method 
of transcribing and retranscribing 
from smudged and dirty field notes is 
the source of many errors. 

Such a system now exists in 

HI ST0-(3F-:At-~DMA 

England . The Museum of London's The principal bottlenecks in archae­
Department of Urban Archaeology ology, where work slows and errors 
has installed a PDP-11 minicomputer creep in, are retyping and reproofi ng. 
in its laboratory for artifact analysis . Every archaeological report passes 
Data is recorded in the field by three through several review and rewrite 
microcomputers that move from site processes, which in the past have 
to site. Floppy disks are used to been among the most costly aspects 
transport data files from the of the profession . Some offices add as 
microcomputers to the minicomputer much as 140 percent overhead, large­
(see reference 7). ly for unproductive clerical work . In 

1DEMC•t-~ :::;:; T F-:ATE:::: •...ER::::AT IL I T'T' 

2(1 4(1 5(1 6(1 

25 CARf; 

:35 TF.:UCKS 

55 BUSES 

.-, .}.:,.c., SCOOTEF.: 

M = 207 

THE SAME FILE EDITED SOMEWHAT 

50 100 150 20f1 25f1 :300 

25 CARS 

:35 TF.:UCKS 

55 BUSES 

60 MOPEDS 

32 BIKES 

Figure 3: Two graphs that Histo-Grandma produced from the same input data. This illustrates the power of Histo-Grandma's edit 
routine , which begins at line 35000 of listing 2. 
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our office, professionals draft their 
reports directly into a word pro­
cessor, from field notes to finished 
copy, without any retyping . Reports 
are cleaner, better organized, and at 
least $1500 less expensive, even for 
the simplest job. The obvious profes­
sional and financial advantages of 
eliminating clerical typing may, in 
fact , be the key to expanded micro­
computer use in the social sciences 
and humanities . 

Social scientists have learned that 
human activity obeys certain 
statistically expressed rules, provided 
the sample is large enough to 
eliminate anomalies caused by in­
dividual differences between people . 
The corollary of this statement is that 
researchers will continue to use large 
samples m order to derive general 
principles. The practical limit is about 
1500 cases, which is well within the 
abilities of a microcomputer. It 
naturally follows that social scientists 
will need many new application pro ­
grams tailored to their professions 
and in a language that these scholars 

can easily understand . Some of these 
needs probably will be met by such 
shortcuts as the use of Visicalc over­
lays or front-end programs added to 
existing systems. In many cases, how­
ever, wholly new programs must be 
written. 

Unfortunately, most subdisciplines 
in the humanities and social sciences 
are too small to support commercial 
development of the specialized, user­
friendly microcomputer software that 
is needed immediately. Such systems 
already are available for the large 
legal , medical , and retail markets . 
The most practical way to market 
software for social scientists and 
humanists for some applications may 
be through modified off-the-shelf 
systems . We may see an "after­
market" develop for customized 
database programs already being 
sold. 

But until the microcomputer com­
munity begins to communicate in 
plain English, microcomputers will be 
slow to arrive on the humanistic 
market.• 
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Microcomputers 

•ID the Study of Politics 


Predicting Wars with the 

Richardson Arms-Race Model 


A Pascal program gives insight into arms races and 
other two-party conflicts. 

Mention the words "computer" and 
"war" and the image comes to mind 
of either massive Pentagon electronic 
brains monitoring the global military 
situation or civilization reduced to 
radioactive dust through some minor 
computer glitch. ("Drat! " says the 
programmer, mushroom clouds bil­
lowing on the horizon . "It was only a 
little bug . ..." ) While the big 
machines may tend to these matters, 
political scientists are extensively 
using microcomputers for the study, 
prediction, and, perhaps, eventual 
prevention of war. 

Computers have long been associ­
ated with the biological and physical 
sciences, but they are also beginning 
to find uses in the social sciences. 
Many political science departments 
are acquiring microcomputers or 
minicomputers to supplement ex­
isting remote terminals, and students 
taking political science are as likely to 
use the computer as their peers in 
physics or engineering. The Political 
Science Department at Northwestern 
University has spent more than 
$30,000 to equip a computer lab­
oratory with terminals and micro­
computers. At the University of 
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Philip A. Schrodt 

Associate Professor of Political Science 


Northwestern University 

Evanston, IL 60201 


Iowa, the Political Science Depart­
ment decided to forgo an additional 
typist and purchased dozens of Com­
modore microcomputers for word 
processing, statistical work, and 
simulation. 

Traditionally, the primary use of 
computers in political science has 
been for statistical analysis. Com­
puters are now being applied more 
and more to the study of formal 
models of political systems . Some of 
these models are large-scale simula­
tions with memory requirements ex­
ceeding the microcomputer's capabili­
ty, but many are small enough to be 
programmed into a machine with 
only 64K bytes of RAM (random-ac­
cess read/ write memory) . This article 
presents the Richardson arms-race 
model, including a Pascal program 
for its implementation . 

The Richardson Arms-Race Model 
In 1918, British meteorologist 

Lewis F. Richardson returned from 
ambulance service in World War I 
shocked by the violence and destruc­
tion he had seen . A skilled 
mathematician who would soon 
achieve recognition for his pioneering 

work in numerical weather fore­
casting, Richardson was determined 
to apply his mathematical skills and 
modern scientific techniques to the 
understanding of war . 

Since an arms race had preceded 
World War I, Richardson turned his 
attention to this phenomenon. From 
his work in physics, he was well ac­
quainted with differential equations, 
which are used to model dynamic 
processes . Arms races, he reasoned, 
are also a dynamic process and could 
be approximated with a mathematical 
model. 

After experimenting with dozens of 
detailed mathematical formulations, 
Richardson finally settled on a 
relatively simple model involving 
only three factors. First , nation X 
feels threatened by the arms of its op­
ponent, nation Y. The more arms Y 
has, the more arms X will want to ac­
quire . At the same time, however, na ­
tion X must meet basic social needs 
and can't devote its entire economy to 
producing weapons . Hence, the more 
arms X has, the fewer additional arms 
it will be able to acquire. Finally, 
Richardson reasoned, past grievances 
also affect the overall arms levels 

Circle 47 on Inquiry card. ~ 





North Stars 

Advantage 


over 

IBM and Apple

is easy to see. 

The North Star ADVANTAGE desktop computer has 

higher precision graphics, better software, and greater 
disk capacity than the I BM Personal Computer or the 

Apple 111. Plus, nationwide on-site service and free 
business graphics software. See it for yourself . Then 
check the price. You 'll see how easy it is to own the 

North Star ADVANTAGE. For the name of the North Star 
dealer nearest you , call today. 

CALL TOLL FR EE 

1·800·447·4700 

(ILLINOIS 1'800·322·4400) 

FOLLOW THE STAR>f 
~~~~Northstar TM 

14440 Catal ina Street, San Leandro, Cal ifornia 94577 

110 July 1982 © BYTE Publica1ions Inc Circ le 282 on Inquiry card . 

and are unaffected by the current 
levels. The same logic that applies to 
nation X also applies to Y, which has 
a similar equation. Mathematically, 
this reduces to : 

X(t + 1) = kY(t) - aX(t) + g 
Y(t + 1) = mX(t) - bY(t) + h 

The constants k, m, a , and b are all 
positive; g and hare either positive or 
negative depending on whether the 
two nations are basically hostile or 
basically friendly toward each other . 
The terms X(t) and Y(t) are the values 
of the arms levels at time t ; X(t + 1) 
and Y (t + 1) are those values for 
time t + 1. I have presented the 
model as a pair of finite difference 
equations, rather than using Richard­
son's original differential equations, 
because that is the form used in most 
research and the form most easy to 
compute . 

The beauty of the Richardson 
model is that it is self-contained : if 
you know the values of the coeffi­
cients, and the values of the arms 
levels X and Y for one year, you ca n 
predict the arms levels for all future 
years . This gives the model the poten­
tial , in theory, of predicting the 
future . Richardson hoped that if 
politicians could predict wars, they 
could learn to avoid them . 

Richardson 's strikingly origina l 
work wa ignored for decades . He 
continued his efforts in the fie ld of 
mathematical international relations 
throughout his career and into his 
retirement , but achieved no recogni ­
tion fo r it in scholarly or political 
circles . Richardson died in 1953, 
famed for his work in mathematical 
meteorology, but unknown in the 
fie ld of political science . 

Reviving Richardson 
In the late 1950s, a group of 

mathematical social scientists at the 
universities of Chicago and Michi­
gan - Ana to! Rapoport , Quincy 
Wright , Nicolas Rashevsky, Kenneth 
Boulding, Frederick Mosteller, and 
o thers-rediscovered Richardson 's 
work and began to publicize it. 
Rapoport 's new Jo urnal of Conflict 
Reso lu tion devoted an entire issue to 
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PLOT FOR OBSERVED, *=NATO , +=WTO 

Figure 1: A plot of the total defense expenditures of NA TO and the Warsaw Treaty 
Organization . The y axis shows expenditures in constant dollars adjusted for inflation ; 
the x axis shows the passage of years. The plot, fo r the years 1955-1978, shows a stable 
anns race. 

PLOT FOR IRAN, *=OBSERVED, +=PREDICTED 

Figure 2: A plot of the obseroed and predicted anns expenditures of Iran , engaged in an 
unstable arms race w ith Iraq . Th e data , for the years 1954-1975, shows how closely ac­
tual expenditures approached th ose predicted by the Richardson model. 

Richardson. Publication of Richard ­
son's two microfilmed manuscripts, 
Statistics of Deadly Quarrels and 
Arms and Insecurity , was arranged, 
and his work became a keystone in 
the new field of mathematical inter­
national relations . By the 1970s, the 
model had been tested on dozens of 
different arms races in hundreds of 
variations. 

And the Richardson model 
worked . Not perfectly , by any 
means . God gave the easy problems 
to the physicists , as Charles Lave and 
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James March point out; political 
scientists have to deal with the 
messiness of human behavior. But the 
model works well for short-term 
predictions and, more important , no 
other self-contained model works bet­
ter . From the European confrontation 
between NATO and the Warsaw 
Pact, to the massive arms races of the 
countries in the Middle East, to the 
tragic 30-year war in Southeast Asia , 
the Richardson arms-race model cap­
tures the basic characteristics of the 
arms race . And over the years, 

another feature of the model came to 
light. 

Arms-Race Stability and War 
An important characteristic of the 

Richardson model is stability. Experi­
menting with the model, you will find 
that it usually produces one of two 
forms. These are illustrated in figures 
1 and 2. Figure 1 gives the total 
defense expenditures of NATO and 
the Warsaw Pact. It is a stable arms 
race-arms levels converge on two 
values, an equilibrium, and stay 
there. If the arms levels are moved 
from the equilibrium, as they were 
during the Vietnam War period for 
NATO, they will return to it after the 
disturbance is removed. 

Figure 2 illustrates the observed 
and predicted values of one nation in 
an unstable arms race-Iran, which 
reacts unstably to Iraq. In an unstable 
race, once arms levels start increas­
ing, they continue increasing in­
definitely. In the model, they go to in­
finity-or to the point at which the 
computer crashes with an overflow 
error. In the real world, war would 
usually intervene first. 

War was Richardson's interest in 
the beginning. The arms-race model 
has proven to be a good predictor of 
war since almost all modem wars are 
preceded by unstable arms races . 
Richardson postulated this in his 
original work, and it has been veri­
fied in more systematic studies . 

In the late 1970s, Michael Wallace 
of the University of British Columbia 
found that arms-race instability cor­
related strongly with war. Using a 
somewhat more complicated defini­
tion of an arms race than Richardson, 
but one based on Richardson 's 
models, Wallace found that in 28 
serious international disputes involv­
ing an arms race during the 1816-1965 
period, 23 resulted in war. In 71 dis­
putes where no arms race was in­
volved, only 3 resul.ted in war. 

Iran and Iraq: 

A Prediction Comes True 


Another example will further il­
lustrate this point. In 1976, W. Ladd 
Hollist, then at Northwestern Univer­
sity , studied four arms races using the 
Richardson model and defense expen­
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diture data from the Stockholm Inter­
national Peace Research Institute 
Yearbooks, a standard source for 
such figures . The arms races involved 
the United States and Russia , India 
and Pakistan, Iran and Iraq, and 
Israel and Egypt , covering the period 
1948-1973. Of the four cases, all but 
the United States / Russia race were 
unstable . That presented something 
of a problem . India / Pakistan and 
Israel / Egypt were unstable, and had 
resulted in war, as Richardson pre­
dicted . United States / Russia was 
stable, and had not resulted in war, 
also as predicted . The Iran / Iraq arms 
race was unstable and should have 
resulted in war, but did not-until 
1980. Four years after Hollist's arti­
cle, the long-simmering dispute be­
tween Iran and Iraq finally erupted 
into war. The Iran / Iraq arms race 
had been stable until the late 1960s, 
only becoming unstable in the 1970s, 
further narrowing the prediction of 
when war might occur . 

In short, the Richardson model, 

forgotten for decades, has become 
one of the most widely studied 
models in political science . Its short­
t e rm accuracy is relatively 
high-figure 2 provides one demon­
stration of this in a relatively difficult 
arms race, achieving an accuracy of 
roughly plus or minus 15 percent. 
Th e predictions for the s table 
NATO / Warsaw Pact race are even 
better-plus or minus 3 percent. 

The Richardson model is not, of 
course, a flawless crystal ball for pre­
dicting international conflict. Several 
limitations must be kept in mind 
when using the model. For starters, 
the coefficients of the model may 
change as governments and political 
climates change . Therefore, the . 
model is only accurate for a few 
years. Unstable arms races can often 
be detected only a couple of years 
before a war breaks out, by which 
time it is normally too late to do any­
thing about them. While arms races 
increase the likelihood that a serious 
international dispute will escalate to 

war, predicting when those disputes 
will occur is a more difficult problem . 
Finally, in Richardson's scheme, the 
threat and economic burden coeff i­
cients should be positive . In practice, 
however , they often are not , and may 
take on ridiculous values . This is due 
in part to a statistical problem called 
multicollinearity, wherein it is very 
difficult to sort out the effects of data 
points that are moving in similar 
directions. In such situations, the 
predictions of the model are accurate, 
but interpreting the parameters is dif­
ficult. 

Other Applications 
The Richardson arms-race model 

was developed for a very specific in­
ternational problem that most people 
are unlikely to encounter unless they 
do pol itical risk analysis. The 
"Richardson process," however, may 
be applied more generally. In many 
social , political , and economic situa­
tions, two opposing parties are driven 
to increase some behavior by mutual 
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And other new CDP simplicities that 
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performed by the Installation & Service 
Engineering Division of General Elearic 
Company-with more than 50 
service locations nationwide. 

• Proprietary "cache memory" system 
which makes ODP one of the fastest 
microcomputers available today. 

• Unique system configuration program 
that allows users to easily modify 
operating system parameters via a 
menu-driven program. 

• Best user-friendly implementation of a 
CP/M compatible operating system on 
the market - competitors, after two 
years, are finally trying to catch up. 

Circle 320 on Inquiry card. 

• zao (4-6 MHZ), IEEE 696 (S-100) - CPIM. 
MP/M compatible operating system. 

• CBASIC language. 

• Excellent user documentation and 
reference manuals. 

And these options: 
• Multi-user timesharing systems. 
• Hard Disk sub systems. 
• Memory disk to allow from 64K to 2MB 

of silicon memory to be accessed as a 
disk drive for extremely fast disk 
operations. 

• Software Languages: COBOL, FORTRAN, 
C, PASCAL, and Microsoft BASIC. 

• 16 bit version available this fall . 
Write or call for complete information. 

CBASIC, CPIM and MPIM are registered trademarks 

of Digital Research Corp. 

Z80 is a regis tered trademark of Zilog Corp. 


QuasarDataProducts 
10330 Brecksville Road, Cleveland, Ohio 44141 

216/526-0838 Telex 241596 



LETTER QUALITY PRINTERS 

QUMEDIABLO NEC 
"ON-SITE WARRANTY"•630 RO •7700 HRDS 

• SPRINT 9/45 •3500 HRDS$1949.00 $1949.00 CALL FOR OUR • 630 KSR . .. CALL 
• 620 ...... . CALL • SPRINT 9/35 LOW PRICES
• 1640 ...... CALL CALL FOR PRICI 

*NEW* 

DEC LA 100 

DUAL MODE 

MATRIX PRINTER 


CALL FOR PRICE! 

DEC 

LA 34 DA ...... $899.00 

DIC LA 120KSR ....... $2049.00 

VT 100 ................ $1449.00 

VT101 . ................. ... CALL 

VT131 ................. $1499.00 


AN.ADEX 
DP 9500/9501 ......... $1149.00 

DP 8000AP............. $749.00 

DP 9620A .......... NEW! 

6000 . ....... NEW! . ....... CALL 


"PORTABLES SPECIAL" 

T.I. 745 .... ........ $1399.00 

T.I. 743KSR ... ...... $849.00 


TELETYPE 43 (TTL) ..... $999.00 


*NEW*

3M 

WHISPER WRITER 
• TWX • TIME SHARE 
• COMPUTER TERMINAL 

TILIVIDEO 
910 ............ $569.00 

912 .............. $689 .00 
920 .............. $725.00 
950 .............. $939.00 
925 ..... NEW! ..... CAU. 

TEXAS INSTRUlllNTS 
110/2 ................. $1299.00 

(lnclud.. upper /lower case option) 

110/2 VFC/CP .. ....... $1499.00 

(Includes u/l case. lorms 
control • compressed prtnt) 

LABOR SAVER! 
• CUT SHEET FEEDERS 

CALL FOR OUR 
SPECIAL PRICES 

fCAi.iTollFiii(8oo)8s4-6o2~ 

~-----------------~ SAVE ON 

PREPAID 
ORDERS 

MASTERCARD 
VISA 

ACCEPTED 

C.O.D. 
REQUIRES 

15% DEPOSIT 

SHIPPING IS 
FREIGHT 
COLLECT 

WESELLINTERNADONALLY 

threat , but are constrained from fur­
ther increases by economic factors or 
other consequences. Some examples 
of this, ranging from the trivial to the 
potentially useful , follow : 

•Two tennis players are competing 
fiercely to become the champion of 
the Swinging Singles Apartment 
Complex . Each realizes that addition­
al practice time will improve his 
game . The more one practices, the 
more the other will practice . But the 
practice time of each is constrained 
by the fact that practicing tennis 
detracts from the remainder of his 
social life, which the status as tennis 
champion was supposed to improve . 
•Two gas stations are engaged in a 
price war. The prices are going down, 
rather than up , but the pattern is the 
same . Each station feels compelled to 
decrease prices to match the price 
decreases of its competitor, but is 
constrained by the necessity of main­
taining a profit margin . 
•Two Silicon Valley firms are at­
tempting to hire each other's pro­
grammers by offering higher salaries 
and benefits . As each raises salaries, 
the other must match the raise or lose 
valuable employees . Both, however, 
are constrained by the need to main­
tain some level of profits and invest­
ment. Much as we programmers 
would like this race to be unstable , it 
will either level out at an equilibrium 
or the two firms will go bankrupt. 
•The Democratic and Republ ican 
parties compete every four years in 
the presidential campaign. William 
Linehan, a political scientist at the 
State University of New York at 
Stony Brook, has pointed out that 
until campaign expenditure controls 
were passed, each successive election 
saw higher levels of spending by each 
side, based in part on projections 
based on previous spending by the 
other party, and constrained by the 
difficulties in raising money . This 
pattern should follow a Richardson 
model . 
•Two firms are trying to acquire a 
company by bidding competitively 
for its stock . Each bid by one firm 
must be met by the other, but both 
are constrained by the to tal amount 
available for acquisition . More gen­
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SPI ANNOUNCES 

THE GOOD SOFTWARE "BUG·~ SPIDER™ 


ot all oft ware bugs ar bad . 
In fact. there's one that can actually 

make your y tern a lot more capable, 
w hile saving you plentyoftimeand work 
in the proces . 

pid r, from PI. 
Its body is the powerful , SPI Data 

Base Management System , LogiQuest. 
It extremitie ar individual, 

p cializ d Pl program in Pascal. 
And it legs are communication link 

that make the program tota ll y inter­
activ wi th the DBM and each other. 

That way, you only have to enter 
in formation once in order for it to be 
uti li zed by everal different program . 
Operator intervention is greatly r duced. 

What's more, LogiQuest has both 
ingle and mul ti-u r capabilities. 

And since it's a true, relational 
database, non-programmers can generate 
u efu l reports and documents with rela ­
tive ease. Also, mod ify ing or developing 

Pl 

your own applica tions programs is 
significantly ea ier and fa ter. 

Professional quality Pa cal programs 
from PI for u e with the LogiQuest 
DBMS include General Ledger, Accounts 
Receivable, Accounts Payable, Inventory 
Control, Order Entry, Asset (featuring 
all of the above programs), ProCalc, 
LogiCalc, Medical Billing, and Clothing 
Store Management. 

For complete details, bug u today. 
10343 Roselle treet, uit A, an Diego, 
CA 92121, 714/450-1526. 

SOFTWARE PRODUCTS INTERNATIONAL 

MARKETING 


Now operating on the»e System, and Hardware: UCSD·p. UN IX. CP I.IBM . DEC. TR ·SO ii .Appie II & Ill. Commodore. , EC. Corms. Philips. Altos and many more. 
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Figure 3: A plot of the arms levels in a hypo thetical arms race in w hich the Richardson 
m ode l predicts cyclical behavio r. 

erally, most competitive bidding situ­
ations are candidates fo r following a 
Richardson model in the short run . 

These examples should suffice to 
make the point. The Richardson 

model will not fit perfectly-in some 
instances it may not fit at a ll -but in 
some situations it may provide in­
sight into the underlying process. Fur­
thermore, the issue of stability could 
prove important-it could, for exam-

pie, predict whether bidding on a 
stock price will continue to very high 
levels, or whether it will level out at 
an equilibrium, and give the value of 
that equilibrium . In some situations, 
the Richardson model generates 
cyclical behavior, as illustrated in 
figure 3. It has been suggested that 
Richardson-like processes may ac­
coun t for some of the apparently 
cyclical behavior observed in po litical 
and economic processes . 

The Richardson model has not 
been extensively explored in these 
other applications- I present them 
only as cases in which the model 
might apply . But just as the obscure 
work of a quiet British meteorologist 
in 1918 can be used to predict the 
wars of our time, so might that same 
model have applications outside the 
field of international relations. 

The RICHDEMO Program 
RICHDEMO is a Pascal program 

for demonstrating the characteristics 
of the Richardson model. Listing 1 

COMPONENTS 
SER IES 

Bare Bones AppLEI/ 
w;o -.. 

Keyboard -.. 

COMPUTERS 
ATARI . 80QTM 

COMPUTER SYSTEM 

f 4 l 5 

74 LS8J 7074 L SOO 24 
1" LS02 24 74 LS86 l8 

7it l5165 
'4 l5 169

$1.50 48k 
w;o .. •RAM 

Pwr. Supply • 
·~,.i~~~~~it~f;:· "p(i~~; S~pply: .. A0P0Pi[" .•..• 

5amp.: :Reference Mani. 
S124.00 : S18.00 

REAL-TIME CLOCK 
CALENDAR ( MSM 5832) 

Ot lC l<. I!.. lriilol'IO Mt1 la l Ga te CMOS I c 
fu tti O 
Time Monln ~le Vea 1 A 
·oa., of WM• 
· Bus Or •eti led 

' '811 O.ta 8 u.s 

' '811 Addr ess 

· Rt w Hold Se lt1C • 

$7.45 
· 11, te r Si gna l XTAL 
· 32 768Kh1 • t a1 Control $ 2.85 
· sv Po.,.. Sup 

DISKETTE SAL I ! 

(WABASH> 
51A 8inch 

ss1so '2s.oos2s.oo 

SS/DO 27.40 30.40 

OS/OD· 32.40 37.40 
~Box of .h 
IA 10 pcs IA 

orv. PRICE -AVAIL 

400 w l16K *350 00 

800w/ 161( *89900 

*BOOComputer w/ 48K 

'----="'--~~~ 
...·~~ $82500 

ATARI PERIPHERALS: 
Printer -825-­ 650fl0 · As1eroids 
Dosk o.­s10-- 485PO : Missie eom') 32 50 
Reco•d -410·­ s2oo . Sup. S.-k Out 
Paddle IP' ) ) 16_95 Assern Ed•t - 4~ 
Joystick lP• ) Sta• Raodefs - 45P" 
32k RAM - 17995 Basi<etball- 21P' 
Baste Cart .- 4900 Chess - 3200 

•MONITORS• 
ZENITH W 
12in 15MHz. 

J c.s CD 
12., 111MHz 

AMDEK [l) 
12•n 12MH1 

13on Color~ ~ . 

74LSOJ 2 4 74 L S90 60 74 LS l 70 

7'L 504 2 4 74 LS 9 1 ., 74 LS 174 

74 LS05 24 74l592 ., 74 L S l 7~ 

74 LS06 lO 74 LS93 60 74 LSt90 

74 L S08 ,. 74L S95 80 74 L S1 9 1 

1"L S I O ,. 74 LS107 38 74 L 5 21 1 

74 L S11 33 74 LS 109 J 8 74 1,. 52 4 0 

74 LSl2 lJ 74 l5 112 40 74 L S2 4 1 
1' l5 113 4 0 74 lS24474.lS 13 " 1'1lS , , •• 74 lSll4 4 > 7' l S24 5 

74 l S20 24 74 l S 12:1 40 7' lS248 

1'L S 2 1 ,. 74 l S 123 •• 14 t 5:1 4 9 

74 L S26 lO 74 LS 12 5 "" 74 LS251 

1'1 LS27 ,. 74 L S1 2fi ., 7• tS 253 

74 1..5 28 32 74 L S l31 70 74 L5 :1 ~7 

74 1..S JO ,. 74 L S1 36 "' 7•1.. 5258 

74lS3 2 32 74l 51l8 ., 1• 1..5259 

74t537 "" 
74 1..5139 .. 7• t..5260 

74 L 5 3a 32 74 l5 1• 5 110 74 LS 2 73 

1'1 LS42 "" 
74 1.. 5 151 70 74 1.. 5275 

74 LS 48 70 7' LS15 J 70 74 lS779 

74 LS 5 1 ,. 74 1.. 5 157 70 7• l S2 8 J 

74 LS5 5 3' 74 L 5 158 70 74 L S 373 

74 LS 74 ,, 74 L 51 6 1 .,74 t5 3 74 

14 LSH •• 14 L S 162 ., 7• L 5371 

74l 576 J O 74 L 5 16 3 "'74 L S 18 "' 
74 L 51 64 •• 

4027 
4116 200 "' 
416' 200ns 

200 8 '1 75 .. 
H~ 8'1300 

S TATIC 

~m 
2114 
2114L 200>< s 
H"6116 2<JOHS 

" 'SC 
OTM '20 
8 T28 "" 0038 " ' """"" J 75.,.. •0 50 
11250 .,0 
YC>330 ' ..
YC>J50 ' " YC 13S8 ' "" MC 1458 .. 
' """" "o,..,.. '"",.._ .. 
LM 741 " L M 1310 '"" L M 18()() ,.. 
L M 1889 ' 4, 

C PU S 

180 8 >O 
Z80 A • 00 
Z80 A Pt() • 00 
•so> • 00 
6S02A "00 
ace... ."' . YC6800 " ' 

RA M S 

821 2 1 95 
8216 1 80 
lt 0 3A 95 
UP0765 1~ 85 
AYS 1013A 3 00 
1488 95 
14 89 96 
MC6802 1• CJei 
MC682 1P 4 95 
MC6850P • 50 

VOL l AG f AEGUL ATOAS 

7,,,,,. 
"''"'78 17 
7818 b 5

7""" 7900 
791 7 
7918 

. .. 
8 'IOl 1 10 

10l5l0 l4 'IOl 1 l0 
1()'5 1'0 '6 101140 
10l8 70 • 1()1180 
0'91'0 2!0 1()12 1'0 
012 10 22 11)1 2 10 
IOl'\31'0 :M 1()12 10'°""' 1'0 28 1()1J 00 
0'17 10 40 1()13 80 

Keyboard /Pad : : 
$95.00 . 

SPECIALS 
8255 - 'S.95 

8748 ·8 •3100 
3341PC - •2.()() 
MM5060 35c 
MC6800 *7.75 
MC6802 - •1495 

MC6850 - •4.50 

I
'GLOBAL:' 

LPK - 1: 


Logic Pro be 
K•t · complete 
no th ing ex tr a 
to buy Min. 
pulse w id th 
300nsec . 

*18.95 

., 
' "'., 

.. 
"' 
"" "' 

'10 "" .. 
1M "' 
100 

"" ''°	80 
80 
80 

1 25 
60 

1 ~ 
3 00 

"' 
00" 

I 50 
1 40 

7400 SHllES 

74!'>4 19 
7470 

18 7472i 13n 74 74 .~ 
~m .38

~10 lR ~m~41 1 22 
4 1~ .2~ 74~ d:~ 

74 1 3 74 
7414 .45 74 1 
7416 .24 ~ 

4Ps74 17 24 774 
7420 18 74 5 ~ 

74100 
74 5 
74~1 30H 74107 ~ 
~~~ 18 ~=m 
74 p 
~:. 13 
7442 4 5 
~:: 3 .gg
744~ gg
7447 

~=~ ·'& 
m~ is 

74144 
7414 5 
74148 
741n741 7 
741 0 

~:;u 
741 74 

m~ 

~-~ 1. 
40 .i§ 

:.~ 
14 5 SER I ES 

74 500 3' 74sao '10 
14502 l8 74 5 112 '.. 
74 503 l8 745132 1'0 
7'504 4 5 74 5 138 .. 
74 505 7451 40., ' ,.
74 500 74 5 15 8 
74 510 "".. 74 5 174 '".... ..74 5 15 1'1 5 175 
745 20 74 518 1 4 00.. ,,.,74 512 74 518 2 
74 5 30 "'J5 74 5 \88 3'0 
74 5 37 74 524 0 3 so 
Jil 551 '" tiO 74 5 24• 
1'565 14S4 71.. .3"""' 74 5 7' .. 1•s.. n "OO 
7458> '00 

E PRO WS 

1702 4 ,, 8 1 J 95 H, .. 8 12 &S ell 
27 t 6 15 V I • 00 8 14 50 ell 
f M S 2 716 818 OO u 
213 2 15V ) >O SO 9 19 2s .. 
TV S 2532 8HO 25u 

" "" ... 
""" 

I C 
SOCKETS 
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Contact your nearest authorized 
Traxx · dealer 

Cenlral Kansas Compulers 

Hernng1on . KS (913) 258-2575 


CMO Performance 

Windsor . CT (203) 688-3862 


Connection 80 

Vancouver. WA (206) 573-0319 


Cottage Software 

Wich11a . KA (3 16) 683-4811 


Oataflow Systems 

lnd1anapohs , IN (317) 888-3640 


Everett Computer Cenler 

Everen. WA (206) 259-0024 


H & S Microsystems 

Burnaby, BC Canada (604) 430-4145 


lnsync Systems Corp. 

Alvin . TX (713) 331 ·2024 


Meli Technologies 

Euclid, Ohio 1·800-321-3552 


Mltronl1 Compuler Corp. 

Richmond. ME (207) 737 -4447 


Web Products, Inc. Software Div. 

Carol Stream. IL (312) 653·5229 


IRillX 
COMPVTEP. CORPOl\ATION 

Circle 386 on Inqu iry card . 

u Computer Corpora11on Chicago, llltno1s 
11c1pa11ng organizatton Joint Marketing Services 
le 11 ti reg1s1e1tti tr ademar~ 01 App le Computer Inc 
;.so is a reg1s1t1ea 1radem1rli. ot Rt1cho Stu1c ~ 1 Tandy Com p.1n~ 
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WE 
PROVIDE 


THE 

CONNECTION 


And your Commodore 
PET/CBM, HP-85, or 
Osborne-1 does the 
rest- with our serial 
interfaces, of course. Since 
1978 we've led the way, 
connecting RS-232 devices 
to IEEE-488 computers. 

With our products, you can 
interface your computer to 
printers, modems, CRT 
terminals, plotters-even 
other computers. Write us 
today for details on TNW's 
output-only Model 1000, 
our inpuVoutput Model 
2000, and our 2-channel 
TNW-2320. 
Auto-answer/auto-dial 103 
Modem and data 
communications software 
for the PET/CBM also 

Units complete 
with cabinet, 

documentation, 
one-year warranty. 

(.~__j 
Details from 

George Masters: 

•ThW
'""'°""""' 

Dept. B, 3444 Hancock St. , 
San Diego, CA 92110 

(714) 296-2115 
TWX 910-335-1194 

VISA /MasterCard 
Dealer Inquiries Welcome. 

· ' '"'#'"'"'' 
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presents RICHDEMO in its entirety. Creating the text files (via the Pascal 
Written and tested on an Apple II, Editor) is advisable for anything but 
RICHDEMO should work with little the most cursory use of the program. 
or no modification on any UCSD You enter data in this order: the 
Pascal system. It is designed for either two nations' names, the number of 
classroom demonstrations or experi­ data points, and the data points 
mentation with the properties of the themselves . Enter two values - the 
model. The program contains three arms levels of nations X and Y-for 
modules, which are called by typing each year, separating the values with 
the first letter of the module's name . a blank. Due to memory constraints, 

you can enter a maximum of 50 
E)STIMATE points, though you may be able to en­

The E)STIMATE module estimates large this slightly. The program pro­
the parameters of the model from a vides prompts for keyboard entry. 
set of data . You can enter data from a The data is entered from the file in 
text file or from the keyboard. the same order as from the keyboard, 

Text continued on page 128 

Listing 1 : RICHDEMO, a Pascal program that demonstrates the Richardson arms-race 
model. Th e E)STIMA TE module takes a set of data and estimates the parameters of the 
model. The C)HANGE PARAMETERS module lets the user experiment with the 
model's behavior. The P)LOT module draws plots like those in figures 1, 2, and 3. 

PROGRAM RICHOEHO; 

<• PROGRAM FOR ESTI MATING ANO DEMONSTRATI NG 


THE RICHARDSON ARMS RACE HODEL 


. PHILIP A. SCHROOT, NORTHWESlERN UNIVERS IT Y 

MARCH, 1982 


) 

( •~S+ • ) ( * PUT COMPILER INTO SWAPP l NG MOOE t l 

USES 	 TURTLEGRAPHICS,TRANSCENO: 

CONST MA XNY=50; <• S IZE OF OATAVECl "S -- CONSTRAINED BY HEMAVAIL ... • > 

TYPE 	 DATAVECT=ARRAYC O.. HA XNYJ OF REAL; 

MATRIX =ARRAY[l .. 2 , 1 •. 2 1 OF REAL; 

VECT2=ARRAY[ l .. 2 J OF REAL; 


VAR 	 VM l N , HMIN, HHI , HLO, VH l, VLO , HO IM, VO! H , N Y , VA , V.B, V. C : I NT E G R ; 

XO,YO,RK,RM,RA,RB,RG , RH: REAL; 

HA XVAL,PR,ABER,VSCL,HSCL,RR, G:REAL ; 
SE, OE T,XN ,YS,YSA:REAL; 
YS1,YS2 , YP1 ,YP2 ,Yl,Y2 ,Xl,X 2 : DATAVECT; 
YV,XS,B,SB :VECT2; 
NATNAM:ARRAYC l .. 2 1 OF STRING; 
INF : TEXT; 
S:STR ING ; 
CH: CHAR; 
XM:HATRI X; 
AUTOSCALE:BOOLEAN; 

PROCEDURE ESTIMATE;FORWARD; 

PROCEDURE CLEARSCREEN; C• BLANKS OUT SCREEN •> 
BEGIN WRITE< CHR!l 2>>;END; 

<• *'*'*'** PROCEDURES FOR E>STIMATE '*****'* •> 

FUNCTION COVAR<XA,X1,X2,N:REALl:REAL; 
<• COMPUTES VARIANCE OR COVARIANCE I> 
BEGI N COVAR: =< XA - <X 1*X 2 / Nll / N; ENO; 

PROCEDURE SOLVL2<VAR R:VECT2;XM:MATRIX;Y:VECT2>; 
<• SOLVES SET OF TWO LINEAR EQUATIONS *> 
VAR 	 DET:REAL; 
BEGI N OET:=XHC1,1JiXMC2,2J - <X MC1, 2J IXMC 2,l ll; 

IF DET<>O. O THEN BEGIN 
RC1J:~<YC1JIXMC2,2J - !XMC 2, 1JIYC2J)) / DET; 
RC2J:D((Y[2llXMC1,1ll - (XMci,2JSYC1J))/0ET; END 

ELSE 	 BEGIN 
RC1J: s0 . 0 ; RC2J:=O. O; 
WRITELN<'ZERO DETERMINANT IN SOLVL2; R SET TO ZERO ' >;END; 

END; 

PROCEDURE COHPVAR; 
<• COMPUTE COVARIANCES •> 

BEGIN YSA:sCOVAR<YSA,YS,YS,XN>; 
YVC1J:DCOVAR!YVC1J,YS,XSC1J,XNl; 
YVC2J:=COVAR<YVC2J,YS,XSC2J,XN>; Listing 1 con tinued on page 122 
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simply
s59900 

* 13" RGB Color .

* 16 Colors on your 

Apple 111 ®or IBM.


* Up to 80 Characters per line.

* 360 Dots per color. 

(horizontal resolution)


* Available for immediate 

shipment. 


Othe r models availabl e: 

12" Green Phosphor for I BM 
(1200 lines resolution) $199.00 

12" Green Phosphor 
(1200 lines resolut ion ) $179.00 

12" Bl ac k & White 
(15 Mhz) $139.00 

To ll Free 1-800-258-6370 
.... M O NITORS 8 Y 

l../1J;. MECD 
~ Apple Ill is a regis tered 

trademark of Apple C om puter. 

18 Bridge Street , Salem , NH 03079 
Tel. (603 ) 893-2047 
TW X: 71 0-366-0502 
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Listing 1 continued: 

XM( l , l J : =COVAR <XM( I , I J , XS ( l J , XS ( l J , XN) 

XMC 2,2 J: =COVAR CX MC 2,2 J,XS[ 2 J, XS[ 2 J, XN> 

XMCl ,2J : =COVAR CXM[l ,2 J, XS [IJ, XS [ 2 J ,X Nl 

XM( 2, I J : = XM( l , 2 J ; END; 


PROCEDURE L INREGRESS <Y ,X l, X2 :DATAVECT> ; 

(*LEAST- SQUARES FI T OF Y WITH Xl , X2 * l 

BEGI N XN: =NY; YS: =O . O; YSA : =O . O; 


( I DO ASSORTED SUMS OF SQUARES I ) 

FOR KA: = ! TO 2 DO BEGIN XS [ KAJ: =O . O;YV[ KAJ: =O.O; 


FOR KB : = l TO 2 DO XM[ KA, KBJ : =O . O;END; 

FOR KC: =! TO NY DO BEG IN c• MAIN SUMM ING LOOP f ) 


YS : =YS+ Y[ KC J ;YSA: =YSA+SQRCY[ KC J>; 

XS[IJ : =X S[IJ + Xl ( KCJ;X S [ 2 J: =XS[ 2J + X2 ( KC J; 

XM[l , I J :=X M[ l ,ll + SOR <XH KCJ ) ; 

XM[ 2 , 2 J: =X M[ 2,2 J+ SQR CX2 [ KCJ >; 

XM[l, 2 J : = XM[l, 2 J + Xl [ KC J I X2 [ KC J; 

YV[ l ~ : =YV[IJ +Y [ KCJ • X l( KC J ; 

YV [ 2 J : =YV[ 2 J + Y[ KCJ I X2 [ KC J; END; 
Cl 	 SOLVE FOR COEFF ICIENTS • > 


COMPVAR; 

SOLVL2C B, XM, YV>; 

G: =(YS - B[IJ • XS[IJ - B[ 2 J • XS [ 2 J 1/X N; 

C• 	 COMPUTE R-SQUARE, AVE I. ERROR , S TANDARD ERRORS f l 

S E: =O . O;ABER : =O . O; 

FOR KC : = ! TO NY DO BEGIN 


PR: = Y[ KC J-B[IJI XIC KCJ - B[ 2 J I X2 [ KCJ - G; 

I F YCKCJ <>0 . 0 THEN ABER: =ABE R+ ABS CPR/ YC KC J> ; 

SE : =SE + SQR CP Rl ; END; 


ABER: =ABER/X N; RR : = l. 0 - CSE/CX NI YSAl l ; 

DET: = XNSC XM[ l ,I H XM( 2,2 l l - <X M[l, 2 H XM( 2 ,ll l ; 

S Bl I J : =SORT C<SE/CX N-2 . 0 l l l XM[ 2,2 J / DETl ; 

S BC2 J: =SORT (<SE/ ( XN-2 . Ol l • XM( I. I J / DETl: 


l::. NO; 

P~OCEDURE PRED I CT <VAR YP : DA TAVECT ; Xl ,X2 : DA TAVE CT;Bl,B2 ,A:REAL l ; 

! t PRED I CTS YP FROM Xl t B I + X2 1B2 + A f l 

BEG I N YP [ 0 J : = X2 [ I J ; 


FOR ~A : = ! TO NY DO YPl~A J: = B l t X l( KAJ + B2 • X2(KAJ +A ; END ; 

PROCEDURE CHECVNY; 
< t CHECl-' S BOUNDS ON NY -- USIOD IN f<EADD ATA a l 
BF-GI N IF NY .. MAX NY THEN BF-G IN 

WR I TELN ( ' Program ran on l y hand l e ~ , MA X NY,~ point s ' ) ; 
NY : =MAX NY;E ND; 

I F NY ' ; O THEN BEG IN WR ! f~l_ NC ' Npqat1ve? • ? -- tr y again .. . < RE TURN > ~> ; 

RI- AOLN ( c; l : I X11 <!o. S l I MATE l ; END; 
ENO; 

PROCEDURE READDATA ; 

I t RE ADS I N DAT A VECTORS t l 

BEGI N CLEARSCREEN; 


WR l ll:. <" f,e311 Ua t d f....- o m a fil e ' ' - ' > :REAO< CH >: WR I TC:LN; 
t F <C H'= . Y . J OF\ ( L it= . y . > I t II N HEG I N 

Wl·\ lll:. (" L nt e r . IF X I f1l r~ nd me - "l : Ri:.AOL l\l \ S l; S : = CONCAT( S . " . T E XT " i ; 
f\ESt-:. 'I \ I Nf- . S > : 
REAOL N (INF , NI\! N/.\MI I I) ; kl_l.IOI N ( INF . NA TNAMl 2 1 l ; 
f"<C ADL N <I NF.NY> : Clllc.C•N Y; 
!Of< l.A: = l HJ NY UO 1<1- 1\lll N <l NF . G. XI UAJ,X 2 [fA J> : END 

!o. LSL l•E G IN 
I (II< •A: = I H J :• OD 1<1- lilN 


Wh' l 11::. ( ·1:._ nt e r namtt o f nat1on · . KA, ·· -- ~ ·) : 

k EAUL N (NAI NAMl l .AJl ; [ NO; 


WR I T <·c:.n t e r number o f data po1nt s -- .>·")•REAOLN <N Y > • 
CHECl<.NY; 
WR l TELN <.Ent e r lwo va lues f o r eac h y ear , s e p a rated by a blank· ) ; 
FOR 1<.A : = l TO NY DO B GI N 

WR I TE<"Data l•r yea r ' . KA: 3 , . --> ') ; READLN (X 1 [ KAJ . X 2 (~AJ l : END; 


ENO ; 

( l MOVE DATA I NTO Yl .Y 2 f l 

FOR KA: = I TO NY- I DO E<EG I N 

Yl [ KAJ : = X1 (VA•· 1 I: Y 2 fl : AJ: = X2(~A+ I J ; END ; 


NY : =NY - 1 : XO: = X1 LIJ: YO: = X2 [ 1 J;Xl[ OJ : = XO;X2[0J: = YO: 

Y J COJ: = XO : Y ~ COJ : :Yv : 

ND ; 

PkOCE DURE WRITE JGE N: 

( $ COMPUTES AND WR I T S E I GE NVALUES t l 

VAR R. DI SC ,EA , EB : REA : S TABL : BOOLEAN : 

BEG IN GOTOXY<O , 17 >: 


DISC : =CSQRCRA- RB> + 4 . 0 I RMI RKl/ 4 . 0 : R: = <RA+RBl/1 - 2 . 0l ; 

I F DI SC<O. O THEN 


BEG IN DI SC : =SQRT C- DI SC >; 

WR I TELN! ' E I GENVALUES COMPLEX : REAL PART= ' , R: 8 : 4 1 ; 

WR I TELN <' COMPLEX PART = " ,DI SC : 8 : 4 l ; 

WR ITE LN !' MODEL I S OSC I LLAT I NG' >; 

END 


ELSE BEG IN DI SC : =SQRT <D I SC> ; EA: =R+DI SC ; EB : =R- OI SC ; 
STABL : = <<ABSCEAl < l .Ol AND CABS<EBl ( l. Oll : 
WR I TELN('E JGENVALUES ~ , EA:l 0 : 5," , > ; 
WRITELN <' " , EB: 1 0 : 5, ' .. l : 

Lis ting 1 continued on page 124 
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Circle 155 on Inquiry card. 

ERG/68000 

MINI-SYSTEMS 

0 	Full IEEE 696/S100 

compatlblllty 

HARDWARE OPTIONS 

0 	8MHz or 10 MHz 68000 CPU 

0 4-8 RS232 Serial Ports 

0 64K STATIC RAM (70 nsec) 

D 256K Dynamic RAM, with full 

parity 

D 8" D/ D, D/S floppy disk drives 

D 5MB-32MB hard disk drives 

D Full OMA host adaptor 

D 20MB tape streamer 

0 1Oto 20 slot backplane 

tJ 30 amp power supply 

SOFTWARE OPTIONS 

D 68KFORTH 1 systems language 

with MACRO a11embler 

D Fast Floating Point package 

0 Motorola's MACSBUG 

D IDRIS2 operating system with 

C, PASCAL, FORTRAN 77, 

68K-BASIC 1 compilers 

Trademark 'ERG, Inc. 
2Whltesmlth1 

30 day dellvery 

with valld Purchase Order 


OEM prices avallable 

For CPU, Integrated Card Sets 


or Systems. 


& 

Emplrlcal Reaearch Group, Inc. 

P.O. Box 1178 
Miion, WA 98354 

206-631-4855 

Listing 1 continued: 

WRITE< ' MODEL IS ' >; 

IF STABL THEN WRITELN< ' STABLE ') 


ELSE WRITELN< ' UNSTABLE ~ ) ; 

END; 


END; 


PROCEDURE WRITERES<S:STRING>; 

(S WRITES LEAST-SQUARES RESULTS S) 

BEGIN WRITELN;WRITELN< ' EQUATION FOR ' ,S>; 


WRITELN< ' THREAT ECON BURDN GRIEVNC ' >; 

WRITELN< ' COEFF: ', B[ll: 10:5, ' ' ,B[2J: 10:5, ' ', G: 10:5); 

WRITELN<'STD ERROR:',SB[lJ:l0:5, ' ' ,SBC2J:l0:5>; 

WRITELN< 'R-SQUARE: ' ,RR:l0:5>; 

WRITELN<'MEAN ABSOLUTE PERCENT ERROR:',ABER:l0:5>; 


END; 

PROCEDURE ESTIMATE; 

<S DRIVING PROCEDURE FOR E>STIMATE S> 

BEGIN READDATA; CLEARSCREEN; 


WRITELN<' SU ESTIMATED COEFFICIENTS US ' >; 

LINREGRESSCY1,X2,Xl>; RA:=-B C2J;RK:=B[lJ;RG:=G;WRITERES<NATNAMC1J >; 

LINREGRESS<Y2,X1,X 2>; RB:=- BC2J;RM:=B[1J;RH:=G;WRITERES<NATNAMC2J>; 

WRITEIGEN; 

PREDICT<YP1,Xl,X2,RA,RK,RG>; PREDICT<YP2,Xl,X2,RM , RB,RH>; 

GOTOXY<10,23 >;WRITE< ' <RETURN > TO MONITOR ' >;READLN <S> ; 


END; 

(S 	 aaaataaa PLOTTING ROUTINES aaaaaaaat a> 

PROCEDURE SCALE <YA,YB:DATAVECT>; 

<t FINDS SCALING FACTORS FOR PLOT S> 

VAR MA X, MIN:REAL; 

BEGIN MIN: =YAC!J;MAX: =YAClJ; 


FOR KA:=O TO NY DO BEGIN 

IF YACKAJ <MIN THEN MIN:=YAC KAJ;IF YBCKAJ <MIN THEN MIN:=YBC KAJ; 

IF YA[KAJ >MAX THEN MAX: =YA CKA J;IF YBC KAJ >MAX THEN MAX: =YB CKA J;END; 


VSCL: =< VDIM) /C MAX - MIN+l >; VM IN: =TRUNC <MIN-1 . 0> ; 
HSCL : =HDIM /C NY+l>;HMIN:=O; 

END ; 

( S FUNCTIONS FOR COMPUTING SCREEN COORDINATES FROM CURRENT SCALING S > 

FUNCTION YCORD<Y:REAL>:INTEGER; 

BEGIN YCORD: =ROUND <<Y- VMIN>SVSCL>+VLO;END; 

FUNC TION XCOR D <X :INTEGER> :INTEGER; 

BEGIN XCORD: =ROUND <<<X-HMIN >SHSCL >> +HLO;END; 


PROCEDURE DRAWAXISCNAT,LA , LB:STRING>; 

i S DRAWS THE X ANDY AXIi <AXI SES,WHATEVER ... > S) 

BEGIN CS Y-AXIS S> 


INJTTURTLE;GRAFMODE; 

MOVETO <HLO,VLO>;PENCOLOR<WHITE >; MOVETOCHLO ,VHI>; 

TURNTOilSO>; KA: =VLO+lO; 

REPEA T PENCOLORCNONE>;MOVETO<HLO,KA>;PENCOLOR<WHITE>;MOVE <3> : 


KA:=KA+ l O; UNTIL KA >VHI; 
CS 	 X- AXIS a> 


KB:=YCORD<O.O>; IF <KB >VHI> OR <KB·; VLO> THEN KB: =VLO; 

PENCOLOR<NONE>;MOVETO<HLO, KB>;PENCOLOR CWHITE >;MOVETO CHHI,KB>; 

TURNTOC270 >; 

FOR KA :=O TO NY DO BEGIN PENCOLORCNONE ) ;MOVETO CXCORDH; A> , KB) : 


PENCOLORCWHJTE>;MOVE C3> ;END; 

PENCOLOR<NONE >;MOVETO<O, O>; 


CS WRITE PLOT LABEL S> 

S : =CONCATC'PLOT FOR ' ,NAT, • , • =' ,LA, ' , +=' ,LB>:WSTRINGCS>; 

END; 

PROCEDURE PLOTCHARCl:INTEGER>; 

Ca PLOTS CHAR I CENTERED AT CURRENT TURTLE POSITION t > 

VAR XP,YP:INTEGER; 

BEGIN XP : = TURTLEX;YP: =TURTLEY ;PENCOLOR< NONE>;TURNT0< 225> ;MOVEC5>; 


PENCOLORCWHITE>:WCHARCCHR<I>>:PENCOLORCNONE>; 

MOVE TO< XP, YP >; PENCOLOR <WHJ TE >; END; . 


PROCEDURE PLOTDATA CY :DA IAVEcC I: IC: INI EGERl; 
i * PLOTS OATAVECT Y WI TH CURRENT SCALING, LAE<EL ING WI TH CHR< I C> l l 
BEGIN 

PENCOLOR <NONE>; MOVETO< XCORD CO> , YCORD CYC OJ > l ; PLOTCHAR <I C> ; 

PENCOLOR<WHITE >: CHARTYPEC14l; 

FOR KA:= l TO NY DO £tEGI N MUVETO <XCORD H:A>, YCORD CY C><'.AJ l l; PLOTCHAR <I C>; END; 


END; 


PROCEDURE S IMULATE ; 

Ca GENERATE SI MULATED VALUES USING CURRE NT COEFFICIENTS S) 

VAR TR:BOOLEAN; 

BEGIN TR: =FALSE; 


Y51COJ: = XO;YS2 C0l: = YO; 
FOR 	 KA:= l TO NY DO BEGIN 


YS!CKAJ : = RK•YS2 CKA- 1J - RASYSlCKA- 1) + RG; 

YS2 [KAJ : = RMSYSICKA- IJ - RBSYS2C KA- 1J + RH; 

IF ABS<YS !C KAJ> >MAXVAL THEN BEGIN TR: =TRUE;YS lC KAJ: =MAXVAL;END; 

IF ABSCYS2CKAJ> >MAXVAL THEN BEGIN TR: =TRUE;YS2 CKAJ: =MAXVAL; END: 


END; 

Listing 1 continued on page 126 
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Circle 25 on Inquiry card. 

A0C4C903CBA0DSD4C9CCC90409A0A4BSB0A0 
Aa Aa 
02 c4Disk Utilitycs C9 
03 for Apple DOS 3.3 03 
04 CB 

HLOST PROGRAM ~~ 
~~ RECOVERY g~
cs cc 
CC Cl 
cs If you haven't 09 
g~ written over that !~ 
~~ program accidental- ~~ 
c6 ly deleted, this c1 
c9 04software can re-
CC C3 
cs cover it for you. cB 
03 Aa 
Aa OS 
M Also, it can 04 

:~ reorganize your disk ~~ 
cs . and inform you of c9 
DB 04
c1 the remaining 09 
~~ space available. ~~ 
CE Cl 
cs And, it allows CE
Aa OS 
c1 you to patch any C6 

~! sector: display in g 
AF Hex and ASCII on 04 

g standard Apple g~ 
Aa screen. cs 
oa C4 
Cl M 
D4 Menu driven and c2 
C3 09 
CB easy for the novice M 

~~ while still efficient g 
CE for the professional. 03 

~~ Compatible with ~~ 
C4 M & R Superterm. 02 
C9 Aa 
03 C3 
CB For more information or CF 
~~ to place your order call: g~ 
CS (208) 263-1213 Aa
C3 Aa 
04 Aa 

g Cost: $50 :~ 
Aa We pay first class postage and Cl 
:~ insurance. You may use VISA or ~~ 
Aa Master Card . CF 
C4 C6 
C9 TO ORDER: Send us your 04 
03 check , money order or credit card 07 
CB number and expiration date . Cl 
Aa Certified checks avoid clearance 02 
03 delay . cs
04 Aa 

~~ ANSWER Corporation ~~ 
os 502A North Second Ave. CF 
03 Sandpoint, Idaho 83864 cc 
Aa Aa 
A0A0C209A0CACSD20209A004C9C6C604A0A0 
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Listing 1 continued: 

IF TR THEN BEGIN GOTOXY<0,22>; 
WR ITELN C' NO T I CE - - VALUES TRUNCATED 

END; 

PROCEDURE DRAWPLOT<YA,YB:DATAVECT;LM,LA,LB:STRINGl; 

CJ DRAWS A PLOT OF VECTORS YA AND YB, LABELED WI TH 

BEGIN 

IF AUTOSCALE THEN SCALE<YA,YB>; 
DRAWAXIS(LM,LA,LB>; 
PLOTDATA(YA,42>;PLOTDATA<YB, 4 3> ; 
READLN<CH> ;TEXTMODE; 

END; 


PROCEDURE PLOTS; 

Cl DRIVING PROCEDURE FOR P>LOT I) 

BEGI N REPEAT CLEARSCREEN; 


WRITELN< ' ENTER PLOTTING OPTION - -> 
WRITELNC ' 1. OBSERVED DATA ' >; 

WRITELN( ' 2 . OBSERVED AND PREDICTED FOR '
 
WRITELN C' 3 . OBSERVED AND PREDICTED FOR '
 
WRITELNC ' 4. SIMULATED DATA ' l; 

WRITELN <' 5. QUIT'>; 

WRITELN;WRITELNC 'TO STOP PLOT PRESS RETURN '> ; 

GOTOXY(27,0l;READ<CH>; 

WRITE ( ' PLOTTING ••• ' l; 

CASE CH OF 


IN SI MULATE ' >;END; 

LM,LA,LB I> 

'l ; 

,NATNAMCll>; 
, NATNAMC 2J>; 

' 1 ' :DRAWPLOTCY1,Y2,' 0BSERVED ', NATNAMC1J,NATNAMC 2J>; 

' 2' :BEG I N PREDICT<YP1,X1,X2,-RA , RK,RG>; 


DRAWPLOT<Yl,YPl, NATNAMClJ ,' OBSERVED',' PREDICTED'l;END ; 

'3' :BEG IN PREDICTCYP2,X l ,X2,RM, - RB,RH>; 


DRAWPLOT<Y2,YP2, NATNAMC 2J,' OBSERVED ' ,'PREDICTED' >;END ; 

' 4 ' :BEGIN SIMULATE; 


DRAWPLOT<YS1 ,YS2,' SIMULATED', NATNAMC1J , NATNAMC 2Jl ;END ; 

END; <I CASE ll 

UNTIL <CH='5') OR <CH= ' Q' l; 


END ; 

<• *******' CHANGE PARAMETER VALUES '*****' I) 


PROCEDURE WRITEVALUES; 

( I WRITES OUT CURRENT VALUES OF PARAMETERS •> 

BEGIN CLEARSCREEN; 


GOTOXY<8,0 l ; WRITELN< ' RICHARDSON'' S ARMS RACE MODEL ' >; 

GOTOXY<10,2>;WRITELNC'XCT+l) = KY<T> - AX<T > + G'> ; 

GOTO XY<l0,3l; WRITELN <'Y<T+ll = MX<Tl - BY<Tl + H'l; 

GOTOXY<0,5l;WRITELN< 'K= ' ,RK: 10:4, ' M= ' ,RM:10:4l; 

WRITELN ( ' A= ', RA: 10 : 4, ' B= ' ,RB: 10: 4) ; 

WRITELN (' G= ', RG: 10 : 4 , ' H= ' ,RH: 10: 4l; 

WRITELN< 'X <O> = ' ,X0:10: 3l; 

WRITELN< ' Y<O> = ',Y0 :1 0 : 3 l; 

WRITELN<'NUMBER OF YEARS =', NY>; <* 11 I ) 

GOTOXY< O, 12 ); 

WRITELN< ' HORI ZONAL SCALE: ',«NY+l>IHSCL / HDIMJ : 7 : 3,' C"R" TO CHANGE>'>; 

WR ITELN!'VERTICAL SCALE: ', !10 . 0/VSCL> : 10 : 3 >; 

WRITELNC ' LOWEST VALUE: ',VMIN J; 

IF AUTOSCALE THEN S:= ' TRUE ' ELSE S:= ' FALSE '; 

WRITELN ('SCALING AUTOMATIC: ', S>; ( I 16 * > 

WRITE I GEN; 

GOTOXY<0,21>;WRITELN< ' CHANGE PARAMETER - - >'>; WRI TELNC'Q TO Q)UIT ' >; 

GOTO XY<22,21l; 


END; 


PROCEDURE READPAR!VAR R:REAL ;X,Y :INTEGERJ; 

(I MOVES CURSOR TO <X,Yl, BLANKS OUT NUMBER , READS NEW VALUE I ) 

BEG IN GOTO XY<X,Y>; WRITE< ' '> ; 


GOTOXY<X,Y >;READLN<Rl;END; 

PROCEDURE CHANGEPAR; 
<l CHANGES PARAMETER VALUES l l 
BEGIN 

REPEAT READ CC HJ; 
CASE CH OF 


' K' :READPAR<RK, 4,5 l ; ' M':READPAR<RM ,20,5>; 

'A':READPAR<RA, 4 ,6l;'B' :READPAR<RB,20,6>; 

' G' : READPARCRG, 4 ,7l;'H' : READPARCRH,20,7>; 

'X' :READPAR<XO, 7, 8 l;'Y':READPAR<YO, 7,9>; 

' N' :BEGIN REPEAT READPAR<RR,17,10>; 


IF TRUNC<RR> >MAXNY THEN BEGIN 
GOTOXY<20, ll >; WRITEC ' N MUST BE <= ' ,MAXNY>;END; 

IF RR<O. O THEN BEGIN GOTOXY<20, 11>; 
WRITE<'N MUST BE > 0 ' >; END; 

UNTIL <TRUNC<RR ><=MAXNY) AND <RR >O. O>; 
GOTOXY <20, 11 >; WR ! TE (' ' );NY: =TRUNC <RR> : END; 

' R' BEGIN READPARCRR,18,12l;HSCL:=HDIMI RR/C NY+ll;END; 
'V' BEGIN READPAR<RR,18,1 3 l;VSCL: = 10 . 0/RR;END ; 
' L' BEGIN READPARCRR,15,14>;VMIN: =TRUNCCRR+l. Ol;END; 
' S ' BEG IN CH:=' ' ; 

WHILE <CH<> ' T') AND <CH<> ' F ' > DO BEGIN 
GOTOXY <18, 15>; WRITE <' ' >;GOTOXY <18, 15>: READ CCHl; END: 

IF CH=' F' THEN WRITE<'ALSE ' ) ELSE WR I TE('RUE ' l : 

Listing 1 continued on page 128 



S:Jmooay, in ih2 comfort of yOJr rorne,yOJ'l l te able to srop ard 

bank electronically, read instantly updatoo newswires,arolyze 

ih2 performance of a Steck rut interests yOJ, 

serd electronic mail across ih2 cOJntry,ih2n 

play Bridge with three strangers in LA, 

Chicago ard D:Jllas. 


. . 

::::: -
-:;__ ..- ...~ .. -. - ~ 

Welcome to someday. 

Someday is today w ith the CompuServe Information Service. CompuServe is available through a 
local phone call in most major US. c ities. It connects almost any brand or type of personal computer 
or terminal with our b ig mainframe computers and data bases. Al l you need to get started is an 
inexpensive telephone coupler and easy-to-use software. 

CompuServe's basic service costs only $5.00 per hour, billed in minute increments to your 
charge cord. 

The CompuServe Information Service is available at many computer stores across the country. 
. Check with your favorite computer center or contact CompuServe. 

Welcome to someday. 

C:OmpuServe 

Information Service Division, 5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 (614) 457-8650 

An H&R Block Company 

Circle 89 on Inquiry card. 



Circle 88 on inquiry card . 

• 0 0 

INTELLIGENT 

PRINTER 


INTERFACE 

Free Your Computer from the 


Mundane Task of Printing 


fil 

Imagine being able to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting for your 
printer. 

SoopcrSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as it can 
handle it - without using any of your 
computer's memory or time! 

SooperSpooler features include: 
• 16K Memory (62K optional) 
• Buffer Status Readout 
• Space Compression 
• Pagination 
• Single Sheets 
• Headers and Page Numbering 
• Indentation on Carryover Lines 
• Self Test Routine 
• Features also Software Controllable 
• Plugs into Most Computer Systems 
* 16K Parallel 1(0 Unit- $349.00!
* Serial 1/ 0 Option- $95.00
* 46K Memory Option- $159.00 

TM 

SooperSpooler by Compulink-
The missing link that gives your 

microcomputer mainframe printing. 

COMPULINK 

CORPORATION 

1840 Industrial Circle 
Longmont, CO 80501 (303) 651-2014 

Send for brochure 
Dealer inquiries welcome 

Call for information: 800-525-6705 
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Listing 1 continued: 

AUTOSCALE: = <CH=' T' >;END; 
END; <J CASE Jl 


I F CH IN [ 'K' , ' A' , ' M' , ' B' J THEN WRITEI GEN; 

GOTOXY <22 , 2 1 l ;WRITE< ' ' l;GOTO XY< 22,21l; 

UNTIL CH= ' Q' ; 


END; 

<J SJJSJS MAIN PROCEDURES SJSSJJ Jl 

PROCEDURE MONITOR; 

<J MAIN DRIVING PROCEDURE Jl 

BEGIN CLEARSCREEN;GOTOXY< 0 ,5 >; 


WRITELN< ' JJJJ DEMONSTRATION PROGRAM FOR tJSt'l; 

WRITELN< ' *'** RICHARDSON ' 'S ARMS RACE MODEL tt•t ' l;WRITELN; 

WRITELN< ' ENTER OPTION -- >' >; 

WRITELN< ' ElSTIMATE ' l; 

WRITELN< ' ClHANGE PARAMETER VALUES ' l; 

WRITELN( ' Pl LOT' l; 

WRITELN< ' QlUIT ' l; GOTOXY<lB,B >;READ<CH>; 

CASE CH OF 


' E ' :ESTIMATE·; 

' C' :BEGIN WRITEVALUES;CHANGEPAR;END; 

' P':PLOTS; 

' D' :EXIT <PROGRAMl; 


END <• CASE tl 

END; 


PROCEDURE INITPROG; 

<• SETS ASSORTED PROGRAM PARAMETERS tl 

BEGIN 


HL0:=5;HHI:=275 ; VL0:=15;VHI:=185; 
HDIM: =HHI-HLO; VDIM: =VHI - VLO; C* SETS DIMENSIONS OF PLOT *l 
MAXVAL:=PWROFTEN <12l; 
<• IDIOT-PROOF BY INITIALIZING PARAMETERS TO SOMETHING SAFE ... Jl; 
RK:=0 . 2 ;RA:=0 .4;RG:=1.0;RM:=0 .3 ;RB:=0 .5;RH:=2. 0 ; 
X0:=1 0 .0;Y0:=20. 0 ; 
IF MAXNY >30 THEN NY:=3 0 ELSE NY:=MAXNY; 
NATNAM[1J:='X';NATNAM[2J:= ' Y' ; 
AUTOSCALE:=TRUE ; 
HSCL:=l.O;VSCL:=l. O;VMIN:=O; 
SIMULATE; 
FOR KA:=O TO NY DO BEGIN YPl[ KAJ: =YSl[ KAJ;YP2[ KAJ:=YS2 [ KAJ; 

Yl[ KAJ:=YSl[ KAJ;Y2[ KAJ:=YS2C KAJ; 

Xl[ KAJ:=YSl[ KAJ;X2[ KAJ:=YS2[ KAJ;END; 


END; 


<•MAIN PROGRAM •> 

BEGIN 

INITPROG; 

REPEAT MONITOR UNTIL FALSE; 

END. 


Tex t continued from page 120: 

with the exception that the first num­ The coefficients for the model are 
ber in each line of arms data is estimated using ordinary least­
skipped, which allows the file to con­ squares estimation . The program 
tain year numbers or other identify­ computes the coefficients of the 
ing numbers . For example, the first model , the standard error of those co­
lines from the file used to produce efficients, and two measures of the fit 
figure 2 are : of the prediction . The correlation co­

efficient R-square is a statistical mea­
IRAN sure of the fit of the predicted and 
IRAQ observed values-an R-square of 0.0 
21 means there is no fit , an R-square of 
1954 78 75 1.0 means there is a perfect fit. The 
1955 107 67 mean absolute percent error is a more 
1956 126 94 conventional measure: the average 
1957 151 102 error of the prediction as a percentage 
1958 243 llO of the value that is being predicted. 
1959 271 129 The standard error of the coeffi­

cients gives a rough idea of whether 
the coefficients are distinct from 

Note that the program automatically zero-in other words, whether a na­
supplies the .TEXT suffix for the file tion is actually reacting to threat or 
name . economic burden. In large samples, a 

http:Option-$159.00
http:Option-$95.00
http:Unit-$349.00


The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bi t 8086 processors wi th 
the more standa rd Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bil/16 bit combination, or as a totally exclusive 
16 bi t system only lo pro ide the ul ti mate in performance and nex ibility 
in advanced micro systems. 
Ultimate performance. The dpc-l86 is the most sophisticated si ngle 
board microcomputer available today offering more power and faster 
processing ti me through the 8086 CPU for bigger, more complex 
programs. Memory starts at 12 K (com pared to the Z-80's 64 K) . and 
is expandable to I megabyte. And the dpc-186 is fu lly compatible with 
the standard DISCOVERY multiprocessor system permi tti ng effi cient 
upgrad ing as fut ure needs develop, without sacrifici ng any of your 
extensive hardware and software investment. 

World's best multiprocessor system. The DISCOVERY system pro­

vides separate processors and memory for each of its 16 users. It offers 

fu ll CP/M~and CP/M-86~compatibility, interprocessor communication, 

and shared and private files . Each user can take advantage of shared 

peripherals and cross submitting of tasks between processors. The system 

is controlled by a unique, two board dpc-280 service processor and 

dpc/os distributed processing operating system. 

By the board or by the system. The DISCOVERY multiprocessor is 

ready for immediate delivery as a complete system, as processor boards. 

and everything in between. It offers exclusive technology in multipro­

cessing, yet is fully compatib le with existing standards including CP/ M 

and S-100. It i quite simply unmatched in performance, capabi li ties 

and offers a far grea ter degree of nexibility. 

DI SCOVERY- offering a whole new world of possibilities. 


For the first time, 8and16 bit processor intermixing. 


Action Computer Enterprises, Inc. Dealer and OEM inquiries invited. 

A 55 West Del Mar Boulevard , Pasadena, CA 91105 USA~ ~~~ 
The Multiprocessing Company 

_.:l___ (213) 793-2440. TWX 910-588-1201 •CP/ M is a registered TM of Digi tal Re earch. Inc. 
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Doris believed herself 

the most "fully formed" 

character in the office. 


Until she became an 

Orange Micro Printer Expert. 


Printers Can Be Confus. plete selection of cables, 
Ing. Sometimes, even the options and interface acces­

informed personal com- sories, we have everything 
puter owner is caught you need to get your new 
short by the mound of printer up and operating in 

technical differences in minutes. 
printers. Had Doris come We Have The Right 

to Orange Micro sooner, Printer For You. Bring 
she'd know a fully-formed along your toughest printer 

character was similar to questions. Our salespeople 
the crisp, solid typestyle will answer them hon-

that came from her estly and practically. In 
office typewriteJ: less time than you'd 

We Educate imagine possible, 
Fil'st. With so you'll be a printer 
many different expert too! After all, 

printers out there ~~~~~t!ii!:i:·~~~~business, so~ we always do a better with as many different features, printers are our only 
we feel a printer education is in 
order. We take what you already 

know about computers and explain printers 
in the same terms. Our current customers 

seem to like that because of the friends they 
refer. (Nearly 50% of our business is referral.) 

It's Easy Th Be An Expert. Orange Micro 
printer specialists are there to make you feel 

comfortable with your newfound printer 
knowledge. And when you decide on the 

printer right for you, you'll know exactly why 
you picked it from all the rest. With over 35 
popular models to choose from, and a com-

job at finding the right one for you. 

Orange Micro Printer Stores 
3150 E. La Palma. Suite I 
Anaheim, CA 92806 (714) 630..3622 
13604 ~ntura Boulevard 
Sherman Oaks, CA 91423 (213) 501-3486 
3216 Scott Boulevard 
Santa Clara. CA 95051 (408) 980-1213 

TM 

Limited Franchise Opportunities Now Available. Call (714) 630-3620. 
© Orange Micro Inc:., 19B2 

coefficient that is twice the size of its 
standard error means that you can be 
95 percent certain that the coefficient 
is actually nonzero and was not pro­
duced by chance. It should be noted 
that many processes appear to fit a 
Richardson model when no interac ­
tion is taking place and the model 

X(t + 1) = aX(t ) + g 

Y (t + 1) = bY(t) + h 


would fit as well as the Richardson 
model. If the fit of the model is good, 
but the standard error of the threat 
coefficient is large, this is probably 
what is happening. 
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parameter list, which is displayed by 
entering C. Alternatively, you can 
skip the estimation and se t the 
parameters manually to experiment 
with the behavior of the model. You 
change parameters by entering the 
firs t letter of the parameter and typ­
ing in the new value . You can also 
change the scales on the plo ts and the 
number of years in the same way . 

Three scaling parameters are con­
tained in this module . When horizon­
tal scal ing is equal to 1, all years of 
data are displayed . Setting horizontal 
scaling greater than 1.0 will expand 
the graph horizontally , and some 
la ter years will no t be plotted . Setting 
the horizontal sca ling to less than 1 
will squeeze the graph into a smaller 
space. Note that horizontal scaling is 
changed with 'R' rather than 'H .' The 
vertical scaling is the number of units 
between tic marks on the vertical 
axis; the lowest value is the value at 
the bottom of the screen. The 
horizontal axis is drawn at the value 0 
if that is on the plot; otherwise, the 

horizontal axis is drawn at the lowest 
va lue. 

This module also computes the 
eigenvalues of the model. These two 
numbers are a function of the 
parameters k , m , a, and b and deter­
mine the stability of the model. If 
both eigenvalues are real and less 

Parameters can be set 
manually to 

experiment with the 
behavior of the 

model. 

than 1 in absolute value , the model is 
stable; otherwise, it is unstable . Com­
plex eigenvalues produce osci llating 
behavior . The larger the eigenvalues, 
the more rapidly the arms levels 
change. 

P)LOT 
T his module draws a screen plot of 

either (1) the data points entered in 

E)STIMATE; (2, 3) the observed and 
predicted values of one of the nations 
entered in E)STIMATE; or (4) the 
values produced by simulati ng the 
behavior of the system using the 
equations and the initial va lues 
XO,YO. 

Figures 1, 2, a nd 3 were produced 
by P)LOT options 1, 2, and 4, respec­
tively. In op tions 2 and 3, the pro­
gram makes predictions from the pre­
vious year's data at each point-in 
other words, the predictions are 
short-term rather than long-term. 
Each axis is marked wi th tic marks 
that correspond to the sca les given in 
the C)HANGE procedure . Each plot 
is rescaled to fit the entire screen 
unless you have set au tomatic sca ling 
to FALSE in C)HANGE . Predicted 
values are done using the current 
parameters set in C)HANGE. 

Option 4 simulates the behavior of 
the system using the curre n t 
parameters and initial va lues, with ­
out comparing them to actual data . 
The parameters are di sp layed and 

F~~ HEWLETT ' New Tl-99/4A. 48K RAM ATARI® IN STOCK
~/!.II PACKARO\al 100% Tl parts w/Extended Basic 

I or Tl -LOGO Re $1300 Y/C-$$689.95 COMPUTERS 
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82907A 32K Mem. mod. 239 00 -

Olvmnic 
800 48K 1280.00 789.95 

82908A 64K Mem. mod. 337.00 
HomeComputer 

800 160K 
82909A 128K Mem. mod. 537.00 ·• (800-32K + 128 RAM disk) 1299.95 
HP-85A Computer $1985.00 Tl-99/4A 810 Disk drive BOO.OD 469.95 
HP-125 Computer 1985.00 Only Allri VisiC1lc 200.00 169.95 
HP·41C Prog. scientific 188.00 825 Impact Ptr 1000.00 779.95 Sales HP-41 CV Prog. scientific 248.00 S29995 SUPER SPECIAL - ATARI 400I16KIHP-41 Card ruder 169.00 
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ThinkNow! 

Multi-user MP/M™ 8-16* runs 8 bit 

CP/M • software better than it's ever 
been run before. 

With an MP/M 8·16 system, your 8 bit 
programs are . .. 

• BIG -over 61K! That 's over 6K more 
user space than conventional CP/M 2.2™ ! 

• FAST - OMA floppy and hard disks with 
cache buffering. Solid state memory disks. 

High speed (8 MHz) CPU's. 

• MULTI-USER- Programs shine and applica­
tions flourish in a multi-user environment 

designed by the best (Digital Research) to meet 
the demands of professionals. 

ThinkAhead! 
MP/M 8·16 runs 16 bit CP/M 86™ software, so you can 

get what's coming! 

• You can UPGRADE effortlessly from 8 to 16 bit soft· 
ware (for example, from CBASIC™ to CBASIC 86™) with· 

out leaving your programs or data behind. You get 
complete file compatibility between 8 and 16 bit CP/M. 

Other systems make you choose between 8 and 16 bits. 
MP/M 8-16 systems have two CPUs-one 8 bit, one 16 bit. 

You get it al I. Now. And tomorrow. 

• Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we've got 20 bus slots!). Our state-of· 

the-art systems can keep pace with the state-of-the-art. Just add 
boards. 

• All boards in our MP/M 8-16 systems are CompuPro's Certified 
System Components, which includes a two year immediate replace­

ment warranty. 

G&G Engineering and CompuPro™ do it best! 

MP/M 8-16 systems start at $8995, terminals not included. 

G&G Engineering is an authorized CompuPro systems center. We offer 
completely integrated CompuPro based systems running CP/M, MP/M, 

and UNIX.® 

Think1111~~~.NEERING! 

1922 Republic Avenue, San Leandro, California 94577 (415) 895-0798 

•MP/M 8-16 is a proprietary implementation of Digi tal Research 's MP/M 86 operating system, config ured fo r Compu Pro by 

G&G Engineering. 


CompuPro is a trademark of Godbout Electronics; MP/M 86, CP/M, CP/M 2.2, CP/M 86, CBASIC and CBASIC 86 are trademarks of Digi tal 
Research; UN IX is a trademark of Bell Laboratories. 
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We'll pay $50 for your 

IBM Personal Computer word processor. 


EDIX +WORD IX is the world's most advanced. most flexib ic: 
m icrocomputer word processor. If you 've missed the 
chance to buy it, we'll give you another chance. 

No word processor has the features of EDIX + WORDIX. 
Multiple windows. Side-to-side scrolling. Completely 
automatic hyphenation. Automatic footnote placemen t. 
User-defined macros . Online help. And much more. 

If you haven't yet bough t your IBM Personal Computer 
word processor. then you're even luckier. Jus t send us 
$ 195 for EDIX (the editor) or $325 for EDIX+WORDIX. 
Or write for our detailed brochure. 

To sell us your old word proces!iOr {or screen ectllorl: Along w1th your order for ED!X+ WORO!X. 
send us the ortglnaJ diskette, the ortglnal manual and binde r. a nd the license agreeme n t. We'll 
send you a 850 check. Or you can take a 850 d iscount Ins tead . O ffer applies only to comff1erctally 
available word processors or screen cdltors for the IBM Personal Computer. 

Emerging Technology Consultants, Inc. 
Box 154 
Louisville. CO 80027 
(303 ) 44 7-9495 

EDIX and WORDlX are trademarks of Emerging Tech nology Consultan ts. Inc. 

COPIES WITHOUT PROBLEMS: 

FAST: Turnaround time in hours and day s, not 
weeks. You get y our disks when y ou need them. 

ACCURATE : Each copied track is check ed bit 
by bit. If it doesn't match your original, it isn't 
shipped. 

FLEXIBLE: Standard, double-boot, and c opy ­
resistant f ormats. 50 copies m inimum, no 
maximum. 

REASONABLE: Set- up as low as $10 per d is k. 
Copying only from 30¢, copy ing and 3M d is k 
from $2.00. Other d is k s and serv ices also 
available. 

RELIABLE: Years o f disk duplication e x perienc e 
insures a problem-free shipment on time - t ime 
after t ime. 

For all your Apple® compatible copying needs. 

THE ALF COPY SERVICE. 

1448 Estes Denv er, CO 80215 [303) 234-0871ALF 
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changed in C)HANGE. T his pro­
cedure is useful for experimenting 
with the behav ior of the model. If the 
values of the model become too large , 
the program trunca tes the simulation 
to avoid overflow errors. 

Option 4 provides a n ice demon­
stra tion program for showing the 
behavior of systems of linea r d if­
fere nce equa tions. O f course, such 
systems apply to ma ny phenomena 
o ther tha n arms races. A few minor 
modifica tions would enab le the pro ­
gram to handle a differen tia l equation 
system. In classroom d iscussions of 
linear models, I've fo und th is to be an 
effec tive way of demonstra ting the in­
fl uence of the eigenvalues on the 
behavior of the system. • 

Availability of the Programs 
If you wish to avoid typing, this pro­

gram is available on disk as part of a 
package of three political science pro­
grams: 

RICHDEMO: Estimation and demon­
stration of the Richardson arms-race 
model. 
BANZDEMO : Computa tion and 
demonstration of the Banzhaf Index of 
voting power in weighted voting situa­
tions. Includes options for direct and 
Monte-Carlo computations, and for 
excluding coalitions. 
VOTEDEMO: Demonstration of the 
majority, plurality, Condorcet, Cope­
land, Borda, and STV voting systems 
for a given set of preference orderings. 

A ll programs are written in Apple 
Pascal and require the Apple Language 
System . They are available on disk 
from the author at the Department of 
Pol itica l Scien ce , Northwestern 
University, Evanston , IL 60201 . The 
cost is $25 prepaid. 
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COMMODORE VS.APPLE 

IBM, TANDY, ATARI AND ALL THE OTHERS 

"The new Commodore 64 personal 
computer has 33% more user memory 
than Apple II+ ®and 300% more than 

~And, at an incredible $595, it 's 
well under half the cost." 

- William Shatner 

COMPARE OUR $595 PERSONAL COMPUTER 
COMMODORE APPLE TANDY ATA RI 

FEATURES "'64" II+® IBM® TRS-80® Ill 800® 

Base Price $ 595 $1530 $1565 $ 999 $ 899 
Advanced Personal Com(!uter Features 

Built-in User Memory* 64K 48K 16K 16K 16K 
Programmable YES YES YES YES YES 
Real Typewriter Keyboard YES (66 keys) YES (52 keys) YES (83 keys) YES (65 keys) YES (61 keys) 
Graphics Characters YES NO YES NO YES 
Upper and Lower Case Letters YES Not Included YES YES YES 
Maximum 5 '14' Disk Capacity Per Drive SOOK 143K 160K 178K 96K 

Audio Features 
Sound Generator YES YES YES NO YES 
Music Synthesizer YES NO NO NO NO 
Hi-Fi Output YES NO NO NO NO 

Video Features 
TV Output YES YES YES 0 YES 

In ut /Out ut Features 
" Smart" Peripherals YES NO NO NO YES 

Software Features 
CP/M Option (Over 1,000 Packages) YES YES YES YES NO 

Game Machine Features 
Cartridge Game Slot YES NO NO NO YES 
Game Controllers YES YES YES NO YES 

* Each ·· K ·· cquab I .OOOcharac1crs o r digits o f information . Disk drives and prinlers arc not incl uded in prices. M odels shown vary in the ir degree of ex pandabl ili1y. 

IBM

T he new Commodore 64 may well be the most 
outstanding persona l computer ever introduced. 

It represents a break th ro ugh in microcomputer 
technology, with an amaz ing 64 K of memory, and 
feat ures not fo und in systems costing many times 
more . (See chart) 
• How can Co mmodore do it? Com modore is the 
only U.S. perso nal co mputer company that manu ­
fac tures its own mi croprocessors, the " hea rt " of 
a ll personal computers. (Co mmodore micro ­
processors are used in Apple and Atari computers, 
and many others.) 
• Commodore is the 011/y personal computer co m­
pany wi th a fu ll line of computers- from our 
$299.95 VIC-20 to the remarkab le new $ 1995 
Super PET that speaks 7 hi gh-level computer lang­
uages. 
• And with over a qu arter of a mi lli on 
computers so ld worldwide , Commo­
dore is proven for performance and 
re liab ility. 
P ERIPH E RALS 

The Com modore 64 also has a 

full ra nge of low-cost peripherals. inc luding di sk • Legal Time System: Automati ca ll y processes 
drives , printers and communica tion devices . Our ac ti vities by c lient , attorney and action. 
low-priced te lephone modem permits yo u to • Accounting and Bookkeeping Systems . 
access data banks and interface with other com­ Accounts receivable . Accoun ts payable . Payro ll . 
puters. In ven tory control. Job costing . Engineering. Per­
USES AN D APPLI CATIONS sonnel recordkeeping. Tax preparation. 
• Word Processing . It ·s easy and inex pensive on • Video Games. Challenging and exc iting rec rea­
the Commodore 64 . tion fo r every member of the fami ly. 

• Plus C P/ M* Compatibility. A simple car­
and ex plore all yo ur fina ncial alt ernatives in sec­
• Electronic Spreadsheet: Lets yo u plan budgets 

tridge enables you to run thousands of addi­
onds. And with the opti onal graphic program , you tional CP/ M software progr ams. 
can create bar and line graphs from your spread­ FULLSERV ICE,FULLSUPPORT 
sheet data . Com modore dealers thruughout the country 
• Fina ncia l Planning Tools: Such as loan amorti ­ offer prompt local service . In addi tion, our new 
zation . total loan cost and buy vs .lease are handled nati onal se rvice contract with TRW provides 
wi th ease. nati onwide support. Vi sit your local Commodore 
• 	 Executive Diary/ Memo Pad : Quick and simple dea ler for a hands-on demonstration. 

way to keep appointments, save *CP/ M is a trade mark o f Di gi 1al Resea rc h. Inc . 

messages and pl an future work Ava ilab le only a t computer stores after June 1st. 
loads. 
• Doctors ' Accounting System. 

Commodore Computer Systems BY7 A fast , fl exible billing and ·---------------------~ 
68 1 Moore Road , accounts receivable package . 
King of Prussia, PA 19406 

Please send me more information. 
Name ________________ 

Company _____Title ------- ­

Address 


Ci ty _______ State __Zip ____ 


Telephone -------------- ­


Interest Area ------------- ­(:::commodore 
0 Business 	 D Education D Personal F426COMPUTER 

~---------------------· 
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Software Tools for Writers 

A programmer describes his experiences 


developing tools that make writing easier. 


Word processors have changed the 
way I think about writing. To be 
honest, I don't think I would even try 
to write if I didn't have a computer 
and a good text editor. A word pro­
cessor lets me experiment with my 
prose. It removes the fear of making a 
mistake. Nothing takes the fun out of 
writing faster than having to retype 
pages over and over again. 

My word processor also gives me a 
copy of my writing that my computer 
can read, which makes it easy for my 
computer to do more than just help 
me type neat pages. In this article I'm 
going to talk about some of the ways 
in which computer programs that 
read and analyze writing can help 
you write better. I'll also present list­
ings of two assembly-language 
routines that are useful in dictionary 
programs. 

Your computer can help you im­
prove your writing in many ways. A 
spelling checker is an obvious exam­
ple. Computers also can analyze how 
"readable" your writing is by using 
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Wayne Holder 

Oasis Systems 


2765 Reynard Way 

San Diego, CA 92103 


various statistical formulas that 
measure how easy your writing is to 
comprehend. Or they can check your 
punctuation, grammar, use of passive 
voice, and overuse of words and 
phrases. 

Once you get used to the idea of a 
computer looking over your shoulder 
while you write, I think you'll realize 
that writing can be fun! Then you'll 
start wanting your computer to do 
more than just make your writing 
OK. You'll want programs that make 
it easier for you to experiment with 
your text, rearranging it in novel 
ways. 

I based much of this article on my 
experience writing such programs. 
My interest began when I started 
planning a commercial spelling­
checker program. While researching 
the project, I discovered that many 
other people had developed inter­
esting computer aids for writers. In­
spired by these aids, I began to 
modify my plans as Iconsidered mak­
ing the spelling checker the basis of a 

much more ambitious writing 
analysis system for microcomputers. 

Sources of Inspiration 
The most inspirational software 

package I came across was The 
Writer's Workbench, developed at 
Bell Laboratories for the Unix 
operating system. The Writer's 
Workbench is a system of programs 
that work with the existing Unix text 
editors and formatters to do prose 
evaluation. Many of the programs 
can be used only on the Unix system, 
but The V\'.riter's Workbench served 
as a helpful guide to the kinds of com­
puter analysis that could be useful to 
writers. 

I was also inspired by the book 
Software Tools by Brian W. Ker­
nighan and P. J. Piauger (see 
reference 6). I wanted my system to 
grow as Iadded new kinds of analysis 
programs, so the idea of "software 
tools" appealed to me greatly. Ker­
nighan and Plauger advocate writing 
programs as small, multipurpose 



INCREASE 
SALES 
DF 
CP/M® 
ANYONE CAN USE CP/M 
WITH SUPERVYZ 

SUPERVYZ is a revolutionary soft­
ware concept that serves as a 
mediator between the user and 
CP/M, requesting information in plain 
English and translating the response 
into the form CP/M recognizes . Users 
are led from one application to 
another in a courteous and step-by­
step sequence of menus. Aided by 
descriptive error messages and 
computer-assisted tutoring , the 
operator avoids mistakes and is advis­
ed of the next step in a polite and 
friendly manner. 

EXPAND YOUR MARKET 
AND LOWER COSTS 

As a Dealer, SUPERVYZ allows you 
to sell CP/M computers and applica­
tion software to non-technical 
markets, without the added expense 
of teaching the operating system. 
EPIC supplies the menus or you 
create your own to meet the exact 
needs of your customers. Because 
SUPERVYZ is compatible with over 
2 , 000 programs and 300 com­
puters, you can bundle software from 
different suppliers and SUPERVYZ 
does the teaching. This eliminates 
costly after-the-sale handholding. 

For further information about EPIC 
SUPERVYZ, call or write us today. 

Supervyz is a trademark of NOW SOLD THROUGH DISTRIBUTORS 
IN POPULAR FORM ATS Epic Computer Corporation. 

800-421-0814
CP/M is a Trademark of DEALERS ONLY PLEASE 

Digital Research. « IF1116 
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Epic Computer Corporation 

7542 Trade Street 


San Diego, CA 92121 
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Normal Word 

ABACK (first word not compressed) 
ABANDON 
ABANDONING 
ABANDONMENT 
ABASEMENT 

42 characters 

Compressed Word 

ABACK 
3N DON 
?ING 
7MENT 
3SEMENT 

26 characters 

Figure 1: The technique of text compression in a computerized dictionary . A letter 
count replaces the number of letters at the beginning of a word that are the same as the 
letters at the beginning of the previous word. The number of letters in the words is 
reduced in this example from 42 to 26. Listing 1 shows how this technique was coded 
in BOBO assembly language . 

units that can be strung together in 
different ways to achieve a more 
sophisticated result. I knew right 
from the start that I wouldn 't be able 
to foresee all of the things that people 
might want to do with my system, 
nor would I know exactly what sort 
of new analysis programs I might 
write in the future . So a modular ap­
proach seemed the most flexible . 

Spelling Checkers Reduce Anxiety 
It is my personal conviction that 

people shy away from writing 
because they can't spell properly. I 
know that the fear of embarrassing 
myself because of my "creative" spell­
ing has been a problem for me. Com­
puterized spelling checkers are a great 
way of reducing " misspeller 's 
anxiety. " They let you write text pri­
vately at your computer terminal and 
quickly check and correct spelling er­
rors before anyone else can see them . 

One of the first spelling checkers 
was written by Ralph Gorin for the 
DEC-10 computer at Stanford 
University in 1971. Gorin's program 
was the model for others to come. 
The Unix operating system, a later 
development, provides two spelling 
checkers called SPELL and TYPO. 
TYPO uses a statistical approach to 
find spelling errors by looking at 
pairs and triplets of letters called 
digrams and trigrams (see reference 
2). TYPO works by noting that cer­
tain combinations of letters are very 
rare. Words using these combinations 
are likely misspellings . This technique 
is not as accurate as one that uses an 
on-line dictionary because it will not 
locate misspelled words that contain 
legal trigrams and digrams . However, 
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I want to discuss this idea again a bit 
later because it offers a way to catch 
typos and spelling errors as you type 
in your text. 

The Word is a series of programs 
that I planned originally as a spelling­
checker system. During development 
I tested my program on my wife, 
Nancy, who writes and publishes 
romantic fiction. Her comments as a 
novice computer user helped me 
make the programs more flexible and 
useful. 

The Word has a program called 
SPELL that is similar in principle to 
the Unix program of the same name . 
The Word, however, works on the 
CP / M operating system . I designed 
SPELL to check for misspellings by 
looking up words in a dictionary. 1 
did not use any form of "suffix strip­
ping" (removing suffixes from words 
before checking the spelling of the 
root) because I felt that it would com­
promise the accuracy of the program . 

In order to be useful , a microcom­
puter-based spelling checker must 
overcome several limitations of small 
microcomputers: limited size and 
hardware specificity. A good spelling 
checker needs a reasonably large dic­
tionary, and the dictionary must fit 
onto a floppy disk . In addition, the 
spelling checker must be able to read 
the text file formats of different text 
editors and word processors . 

Dictionary Compression 
To fit a large dictionary onto a 

microcomputer, some form of text 
compression must be used . The Word 
has a dictionary of about 45,000 
words, which, in a text file, require 
over 440K bytes of disk space. A die­

tionary for a spelling checker is sim­
ply an alphabetized list of words , and 
such lists can easily be compressed. 
The first few letters of successive dic­
tionary words usually share identical 
letter combinations at the beginning 
of each word as a result of alpha­
betical ordering. To avoid this redun­
dancy, the compression program 
removes common letters from succes­
sive words and replaces them with a 
one-byte count. Figure 1 gives an ex­
ample. This compression method, 
when combined with several other 
techniques, squeezed the dictionary 
into 136K by tes of space. 

Listing 1 shows an early version of 
the dictionary compression program . 
In later versions , I added some im­
provements that resort to esoteric 
programming, so for clarity I have 
left them out. The program in listing 
1 reads characters from an input fi le 
via the subroutine GET$UPPER (not 
shown). The program writes com­
pressed output to a file via the sub­
routine WRT (also not shown). 
Words are delimited by setting the 
MSB (most significant bit ) of the last 
character. When the program detects 
an EOF (end-of-file) code it branches 
to the Exit routine. The program ex­
pects the Exit routine to close the out­
put file and exit to the operating sys­
tem . The program is written in 8080 
assembly language and conforms to 
CP / M fi le conventions. 

Listing 2 shows a subroutine that 
does the inverse operation to "un­
compress" words and pass them back 
to a calling program . On each call , 
the subroutine reads a single word 
from the dictionary and returns it in 
WORD$BUFFER. The end of the 
word in the buffer is delimited by a 
null byte . The subroutine assumes 
that it can read characters from the 
compressed dictionary by calling 
GET$CHAR. You should not alter 
the content of WORD$BUFFER 
because the subroutine needs it to 
"uncompress" subsequent words . 

Compatibility with Text Editors 
My biggest headache in developing 

SPELL was designing it to read text 
files from many different word pro­
cessors . Document files composed 
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UP TO 16 USERS ON THE SlOO BUS! 

INTRODUCING THE TELETEK LINE OF MULTIPROCESSOR PRODUCTS 


SYSTEMASTER® SINGLE BOARD COMPUTER SBC-1 SLAVE PROCESSOR BOARD 
• 4 MHZ Z-SOA Microprocessor 	 • 4 or 6 MHZ Z-SOA Microprocessors795.oo 	 s795.oo• 64 Kx8 Bank Switchable RAM 	 • 64K or 128K of Bank Switchable RAM 
• 	NEC 765 Floppy Disk Controller implemented with OMA! Runs any • 2 RS-232C 45-19.2K Baud Serial Ports 4 MHZ/64K 

combination of single or double sided , 5 'I• or 8 Inch drives In singfe • 2 Parallel Ports for printer or can be used with PSC board for 
(IBM 3740) o~ double (IBM2D) density synchronous RS-422 communication up to 163K baud 

• 2 RS-232C 45-1 9.2K Baud Serial Ports for terminals, modems, or • 1 K or 2K FIFO Buffer for S-100 bus communication with master 

printer 


• 2 Parallel Ports for printer or intelligent hard disk controller 
• Real Time Clock 

TYPICAL DISTRIBUTED PROCESSING SYSTEM CONFIGURATION 
IEEE 696·S100 BUS 

SLAVE SLAVE 

PROCESSOR PROCESSOR 


TELElEK TELElEK 

SBC·I SBC·I 

" " 

L 	 -'~"f:!._ 
IUSOUltt[ 

POSSIBLE CONFIGURATIONS: 

SLAVE 
PROCESSOR 

116 
TE LET EK 

SBC-I 

DISK DRIVE 
EMULATOR 

TELETEK 
2S6K RAM 

OTHER TELETEK S-100 BOARDS: 
• Basic single user system - SYSTEMASTER® with CP/ M* 
• Two user system - add 64K memory board and MP/M* 
• Six user system - add 256K memory board , MP/M* and PSIO board 
• Sixteen user system - add one SBC-I per user and TURBODOS** 

*Product of Digital Research ••product of Software 2000 

16 USER DISTRIBUTED PROCESSING SYSTEM FEATURES: 
• SYSTEMASTER® manages shared resources (disks, printers) 
• SBC-I services individual users (CRT terminal , modem, local 

printer)• S-100 bus used only for interprocessor communications - all .• 
programs execute within each processor board 

• 	Additional system resources (modems, printers , disk/tape • 
storage, and memory) can be added by using other TELETEK S-100 • 
boards : : 
- Disk emulation - add TELETEK 256K memory board(s) and RAM • 
drive software • 
- Printers / modems/hard disk intertace - add TELETEK PSIO • 
~~ 	 : 

NEW for CENTRON ICS 779 
& Radio Shack Line Printer I 

MAKE YOUR PRINTER A REAL WORKHORSE WITH OUR 

NEW PRINTER 

CONTROLLER 


• 	64K/256K Bank Switchable Memory Board - OK : 1495.00; 

64K: 1 595.00; 256K : 1 995.00 


• PSIO - 4 serial port/2 parallel port 1/0 bOard - 1 295.00 
• 	FOC-1 - same as SYSTEMASTER except has PROM programmer 


and SK RAM/ROM - 1 595.00 

• 	FDC-11 - Floppy Disk Controller with NEC765 . Bootstrap PROM, 


sector buffer - 1295.00 

• 12 

- Intelligent lntertace Board with own Z·80A and 6 parallel ports 

(ideal for intertacing to hard disk or tape controllers) - 1275.00 


A 
1.1 

ADD lowercase with our PLUG-IN piggyback board 
9Wx7H Dot Matrix '135; 5Wx7H Dot Matrix s95 
TWO complete character sets on board : 96 character ASCII PLUS 
choice of APL . TRS-80/H-19 Graphics or Scientific . Most printers 
convertible : specify logic board number. 

BOARD 
Replaces the existing controller board in your printer and adds : 
• Bidirectional logic-seeking print capability 
• 	Full UPPER/lower case ASCI I plus TRS-80 graphics or RADIX scien­

tifics character sets in 9 x 7 or 9x9 dot matrix format (9 x 9 requires 
that a nine wire print head be installed) 

• Motor control - turns off the mofor when the printer is not In use 
• 2048 character buffer - for faster throughput of text 
•Software selectable print densities (10, 12 , 15 and 16.5 characters 

per inch plus DOUBLE WIDTH in each) , forms length control , and 
self-test s3so.oo 

Assembled and Tested 

Radix 
sui1!!~r~!!!i~~gies

10400 Eaton Place 

Fairfax, VA 22030 (703) 385-0900 


VISA, MasterCard, check, COD accepted 
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IBM 

personal computer 


UCSD 

p-System TM 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 SOOK 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 1/0 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 1/0 redirection (including com­
mand fi les) 

• Dynamic program overlays 
• 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 

Listing 1: An early version of The Word's dictionary compression routine. Written in 
8080 assembly language, the routine reads in a word list by calling the subroutine 
GET$UPPER (not shown) and writes a compressed file by calling the subroutine WRT 
(also not shown). Th e compression routine compares a word to its predecessor, counts 
the number of beginning letters that are the same, and then replaces the beginning letters 
in the second word with the count of the duplicates. The rest of the second word is 
stored literally. Figure 1 illustrates the technique embodied in this subroutine. 

; This program reads an alphabetized word list as input 

via calls to GET$UPPER (returns characters converted 

to upper case) and writes a compressed file via calls 

to WRT. At the end of the input file the program exits 

to EXIT. 


COMPRESS: 
Read a word from input file into 'WORD$BUFFER'. 
Words can only begin with a letter, but may contain 
letters and apostrophes 

LXI H,WORD$BUFFER 
MVI B,0 
CALL GET$UPPER 
CPI lAH 	 CP/M End of File? 
JZ EXIT 
CPI 'A' 
JM WORD$READ 
CPI 'Z'+l 
JP WORD$READ 

; Get here when input character is a letter 
ALPHA$READ: 

MOV M,A 
INR B 
INX H 
CALL GET$UPPER 
CPI 27H 	 apostrophe 
JZ ALPHA$READ 
CPI 'A' 
JM WORD$END 
CPI 'Z'+l 
JM ALPHA$READ 

WORD$END: 
; Get here with word in 'WORD$BUFFER' and B=Length 
; set MSB of last character in word 

DCX H 
MOV A,M 
ORI 80H 
MOV M,A 
MOV A,B 

Reject words of less than 2 characters 
CPI 2 
JM WORD$READ 

Compare new word to old word 
LXI H,WORD$BUFFER 
LXI D,LAST$WORD 
MVI C,0 

COMP$LOOP: 
PUSH B 
MOV A,M 
AN! 7FH 
MOV C,A 
LDAX D 
AN! 7FH 
CMP c 
POP B 
JNZ COMP! 
INR c 
LDAX D 
ORA M 
INX H 
INX D 
AN! 80H 
JNZ COMP! 
DCR B 
JNZ COMP$LOOP 

COMP!: 
; Write compression count and remaining characters to disk 

Listing 1 continued on page 144 
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.·ioldlfGO' re No Drive· 

Has Taken You Before... · 

Give your APPLE IL® a Fourth 
Dimension - the totally compatible 
5114'' drive that takes your system 
farther, faster. With read/write elec­
tronics so advanced that reading 
errors are virtually eliminated. With 
a track zero microswitch that keeps 
boot and track access smooth and 
quiet. With the ability to read half­
track software and up to 143,360 
bytes on DOS 3.3®. With similar 
performance on DOS 3.2.1®, Pascal® 
or CP/M®operating systems. And, 
the disk enclosure.mates perfectly 
with APPLE cabinetry. 

EXTENDED WARRANTY - We offer 
a 12 month parts and labor warranty 
extension at no cost to you. 

IMMEDIATE DELIVERY - Immediately 
available in quantity. We offer same­
day shipment if your order is received 
by noon (PST). 

$30 FACTORY REBATE - Receive 
a $30 factory rebate if the warranty 
card is received by us on or before 
August 31 , 1982. See participating 
dealer, or call direct. Suggested 
Retail Price: $419.00. 

TAKE YOUR APPLE TO THE LIMIT 

WITH AFOURTH DIMENSION DRIVE. 

Ask for add itional information. Dealer 

inquiries invited. Contact: 

Fourth Dimension Systems 

3100 W. Warner Avenue, #7 /Dept. B 

Santa Ana, CA 92704 

(714) 850-1228 

;~~i 
l•Jbw#¢tit·1~<lvsTEMS 
Mastercard and Visa accepted. 

APPLE . APPLE II. DOS 3.2.1 and DOS 3.3 are reg istered trademarks ol APPLE Comp~ter, Inc.: Pascal is a trademark ol UCSD: CP/M is a registered trademark ol Digital Research. Inc. 
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ANNOUNCING 

FORTHWR/TE 

AN OUTSTANDING WORD 

PROCESSOR FOR YOUR 


TRS·80 MODEL I OR Ill OR IBM 

PERSONAL COMPUTER! 


If you need 10 type any ol !he following sorts of documents: 
business or personal letters. form letters. proposals and 
estimates, term papers and theses. newspaper and 

5 1 1~~~~Ei~: t~~t~~15Yo~0~~~·1. ~=~~ne~ r~~ e~y ~~~ :,~~~~~ 
use by computer novices, unusual power and llex:ibllity tor 
ttle advanced user's mos! complex tasks. all with instant 
response lime. 
FORTHWRITE combines the power of MMSFOATH with the 
best features of SCRIPSIT (trademark ol Tandy Corp.) and 
WOROST AR (trademark ol MlcroPro) Learning becomes 
easy !hanks to on·llne Help screens. excellent keyboard 
mnemonics and screen prompts, a good manual and sample 
documents " Include" feature permits Internal chaining ol 
documen1s, texl blocks (and address files). cus tom 
keyboard enlries, etc Ouldentlng. mult ipte·llne Odd and 
e11en header$ and looters. screen windowing lo 255 
columns. MORE 
Standard serial and parallel prinler drivers with in.line 
printer conHol codes are prov ided. plus TRUE PROPOR· 
TIONAL dr i.,.ers with tabb ing tor the NEC Spinwriler and 
TRS·80 Daisy Wheel II printers. subscript , superscnpt and 
boldpnnt on lhe above and Epson/IBM pr inters. a printer 
spooler and MUCH more 
Print capacity 1s hmlted only by disk space (mult iple • 
documenls can be chained al printout and up lo 8 disk 
dr ives can provide contiguous da1a space). while editing 
lakes advanta9e 01 lhe excepllonal speed ot m·memory 
opera11on A prml·IO·d isk ophon permi l s examina tion ol !or· 
malled output wllhout hardcopy 

FORTHWRITE Vt 0 (reQuHeS MMSFOATH V2 0/2 1, 2 duves 
& 48 KRAM) s11s.oo· 

m[jfj{j§FORTH 

THE PROFESSIONAL FORTH 


SYSTEM FOR TRS·80 

AND IBM PC 


{Thousands o l systems in use) 

MMSFOATH Disk System V2.0 (requires 1 duve. 32 K RAM): 
For Rad io Shack TRS·80 Madel I or Ill. . . . .S129.95" 
For IBM Personal Computer (80-col. screen) S2•9.9S• 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code provided 
MMSFORTH Newsletter 

~~~F~~~p~~~~a;,~:~iard 
Inexpensive upgrades 10 latest version 
Programming stall can provide adv ice. m001ficatlons and 

custom programs. to t it YOUR needs 

OTHER MMSFORTH PRODUCTS: 

The OATAHANOLEA database management sys . , .S59.ts• 
FOATHCOM communicat ions program . . ..... $39.85" 
MMSFORTH UTILITIES Diskette . . .. : .• S39.95" 
MMSFORTH GAMES Diskette ... . . . . . S39.95" 
MMSFORTH GENERAL LEDGER...... . . S3so.oo· 
TRADESHOW CommOdltles E1tchange 

smart terminal . 	 .SHS.oo· 

FORTH BOOKS AVAILABLE 
MM SFORTH USERS MANUAL · without Appendices , for non· 
owners . . .... s11.so• 
STARTING FORTH · best companion to our manual 

.. S15.95" 

TH RE ADED INTERPRETIVE LANGUAGES · advanced, OK· 
celtent analys is or M MSFORTH· llke l a ng ua ge 

. . . . . . . . . . . . . . . .... 511.95• 

PROG RAM DESIGN & CONSTRUCTION · intro. to struc tured 
programming, good tor Forth . . . . . .... SU.ts• 

FORTH .79 STANDARD MANUAL · otllcial reference 10 
79-STANDARO word sel , etc . . . . .. S13.t5" 

FORTH SPECIAL ISSUE. BYTE Magazine (Aug. 1980) ·we 
stock th is collec lor's Item for Forth users and beginners 

.. s..oo· 
• · ORDERING INFORMATION: Software pr ices Include 
manuals and requi re s igning ol a non-transferrable single 
system, single·user license. Describe your Hardware. Add 
$2.00 S/H plus $3.00 per MMSFORTH and S1.00 per addl· 
Uonal book; Mass. orders add 5% tax. Foreign orders add 
20% . UPS COO. VISA & MIC accepted; no unpaid purchase 
orders, please. 

Send SASE tor free MMSFOR1H inlormat1on 

GOOd dealers sough/ 


Get MMSFORTH products lrom your 
computer dealer or 

MILLER MICROCOMPUTER 

SERVICES (87) 


61 Lake Shore Road, Nat ick, MA 01760 

(617) 653·6136 
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Listing 1 continued: 

; Words 	with less than 2 letters compressed are written intact 
MOV A,C 
ORA A 
JZ WORD$WRITE 
DCX H 
CPI 1 
JZ WORD$WRITE 
INX H 
CALL WRT Compression count 

WORD$WRITE: 
MOV C,M 
CALL WRT 
INX H 
MOV A,C 
AN! 80H 
JZ WORD$WRITE 

Move new word into old word buffer 

LXI H,WORD$BUFFER 

LXI D,LAST$WORD 


WORD$MOVE: 
MOV A,M 
STAX D 
INX H 
INX D 
AN! 80H 
JZ WORD$MOVE 
JMP WORD$READ get another word 

LAST$WORD is initialized to zero to prevent accidental 
match of first word. 

LAST$WORD: 
DW 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 

; 
WORD$BUFFER: 

DS 32 

Listing 2: A subroutine that "uncompresses" words and passes the reconstituted words 
back to the calling program . This subroutine reverses the operation done in listing 1. 
Note that the subroutine assumes that it can read characters from the compressed dic­
tionary by calling the subroutine GET$CHAR (not shown). 

MAIN$READ: 
Read a word from compressed dictionary via GET$CHAR 
and put into DICT$BUFFER. Last character's MSB is 
set. Return carry set if end of input file. 
Subroutine assumes that previously read word is 
still in DICT$BUFFER. 

LXI H,DICT$BUFFER 
CALL GET$CHAR 
CPI lAH CP/M End of File 
STC 
RZ End of dictionary 
ORA A 
JM SINGLE$LETTER 
CPI 'A' 
JP NOT$COMPRESSED 

Reconstruct compressed word 

LXI H,DICT$BUFFER 

HOV E,A 

MVI D,0 

DAD D 

DCX H 

HOV A,M 

AN! 7FH 

MOV M,A 

INX H 

JMP MAIN$READ$LOOP 


NOT$COMPRESSED: 
Get here if word is not compressed 


MOV M,A 

INX H 


Listing 2 continued on page 146 
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GOTCHA 

COVERED 

If you 're looking for computer terminal 
desks and work stations, CF&A has 
"gotcha covered". Not with just a desk 
or two , but with a full line of modular, 
integrated computer furniture . From our 
24" x 26" Classic Series terminal stand 
to our 72" x 32" DR Series console with 
left or right-mounted twin RETMA en­
closures ... and everything in between. 
Like Microshelves, Datashelves, Apple 
or IBM desks , printer stands, media 
stands, turntables, returns , drawers , 
doors, color selections . .. the list goes 
on and on. You also get durable con­
struction , competitive prices, quick 
delivery, and friendly service . Call or 
write for more information . We're the 
straight shooters. We're Computer Fur­
niture and Accessories. We 've "gotcha 
covered ''. 

Cf&A 

Computer Furniture and 


Accessories, Inc. 

515 West 132nd Street 


Gardena, CA 90248 

(213) 327·7710 


Listing 2 continued: 

MAIN$READ$LOOP: 

; Read remaining letters of word 


CALL GET$CHAR 
SINGLE$LETTER: 

MOV M,A 
INX H 
ANI 80H 
JZ MAIN$READ$LOOP 
RET 

; 
DICT$BUFFER: 

DB 40 

only of text do not cause much of a 
problem . However, most word pro­
cessors include special control codes 
to indicate underlining, superscript­
ing, and hyphenation. You can ignore 
most of these codes, but if the word 
processor has inserted them in the 
middle of a word (as with optional 
hyphenation points) , SPELL must 
remove them before processing the 
word. 

SPELL also had to be designed to 
ignore formatter commands. Word 
processors and text formatters use 
these codes (sometimes called dot 
commands) to convey information 
about page length, margin settings, 
etc. Formatting commands are usual­
ly on a line beginning with a special 
character, such as a period . Or, in 
some cases, they are bordered by 
special characters, such as back 
slashes . 

I designed SPELL to read the text 
file formats of most of the currently 
available word processors and text 
editors . The only ones that I had any 
real problems with were the more ad­
vanced, such as Wordstar and Magic 
Wand . Wordstar has the nasty habit 
of setting the MSB of certain file 
characters . This bit controls the 
justification of words on a line. Clear­
ing the bit , if set , partially solves the 
problem. However, when reading 
and altering a Wordstar document 
file , programmers must be careful to 
restore the setting of this bit before 
writing the altered file to disk. 

Deciding what to do about 
hyphenated words was another chal ­
lenge in designing a spelling checker. 
If you treat a hyphenated word as a 
single word, what do you do with 
constructs such as state-of-the-art? 
Do you add all hyphenated words to 

the dictionary, even if the individual 
words are already there? 

SPELL breaks hyphenated words 
into their component words except 
when the hyphen occurs at the end of 
a line of text. When that happens, it 
usually means that the word has been 
divided to fit onto the line. Divided 
words must be reassembled before 
processing . SPELL also ignores so­
called soft hyphens that are inserted 
into words as optional hyphenation 
points, regardless of where they 
occur. 

Automatic Hyphenation 
My idea of a useful computer pro­

gram is one that performs tasks that I 
find tedious . Looking up the proper 
place to divide a word at the end of a 
sentence is tedious. Several word­
processor programs currently provide 
features to hyphenate lengthy words 
as they are entered, but all rely on 
fairly simple hyphenation algorithms 
that do not perform very well in prac­
tice . Adding hyphenation informa­
tion to the on-line dictionary would 
seem to be one way of solving the 
hyphenation problem. After con­
sidering this solution, however, I con­
cluded that dictionary-based 
hyphenation would be too slow and 
would greatly reduce the compression 
of the dictionary. I did find a very 
good solution in Donald Knuth 's 
book TEX and METAFONT: New 
Directions in Typesetting (see ref­
erence 7) . Knuth discusses an efficient 
algorithm that uses a series of rules 
for dividing words. The rules are sup­
plemented by a list of words that 
disobey them . 

The Word's hyphenation tool , 
called HYPHEN, which is designed 
around Knuth's rules, can operate in 
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Door # 1: Reports you'll use today. 
Door # 2: The sky is the limit. 

e've split the proven, best­
selling FMS-80 micro data 

base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential flie and reporting features . 
You can quickly create programs 
with input questions a clerk can 
und erstand , and with reports a man­
ager can use. 

And FMS-81 wi th its new manual, 
is so easy to use, you ' II be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
Fi le Maintenance language that lets 
you perform vi rtuall y unlimited 
manipulation on up to 19 different 
data fil es simultaneously. 

Using FMS-82, you or your com­
puter dealer can make FMS-80 do 
just about anything. FMS-82 sells 
for$495. 

Naturally, FMS-82 is fully com­
patible with all the files and func­
tions you generate with FMS-81. 

FMS -81 is so useful, it might 
seem like you ' ll never need FMS-82. 

But as you expand your use 
of computers, isn' t it nice to know 
it 's there? 

The FMS fa mily runs under 
CP/M, MP/M, CDOS, and Turbodos. 
Ca ll or write today for a brochure 
detailing the extensive capab ilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You ' ll be impressed. 

1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 969-7047 

a C:(/r product 
FMS ·80, FMS-81, FMS-82 DJ R Associates. Inc. TM DJR Associates

2 Highland Lane CPI M . MP / M TM Oig i1al Research 
N or1h Tarr ytown. COOS TM Cromemco 
N Y 1059 1 Turbodos TM Software 2000, Inc 
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SUPERBRAINS 

SUPERBRAIN QD 64K 

List $2995 . ... .only $2449 	 Z-8948K 
List $2895 . ... .. only $2099 
Z-90 64K DD 3195 
ONLY $2489 COMPUSTARS 

Available to Dealers 
ADVANTAGE 

NORTHSTAR 

Minicomputer 
Performance 

Green Phosphor 
Options: 
Graphics + CP/ M 
L ist ........ $3,999 

Only . ... . .. $2,989 

7'"'''* Monitor Green Phosphor $114 

TERMINALS Z-19....... ...... ...... .. ................ ..... ... .... .$638 
INTERTUBE mSuper Smart . . . . . . . . . . . . . . . . . . $710 

EPSON 
MX-80 FT. ......... $598 

MX-80 ..... . . ..... $474 
MX-100 . ... ....... $749 


ANADEX 9501 .... . . .... ... . .. .. . ...... .. ..... $1290 
NEC Letter Qual Friction & Tractor ...... .. ... . . . ... call 
ZENITH printer Z-25 list 1595 only .. . . .. ... .. . . ... $1256 
C. ltoh F10 Letter quality 	 .. . . .. .. $1449 

. . . . . . . . . .. . . . . . . . . . . ~ ....................... 

ATARI---o 

ATARI 400 . .... .. . . . List $399 .. . .. ... . only $340 
800 .. .. .. . .. . List $899 . . ...... . only $675 

Wonderful Games- Education for your family 

Main Frames-S-100 ..... .. . ... .. .. . .......... $200 up 
Advanced Micro Digital Superquad Single Board Computer 
with Z80 64K and FDC .... ..... . . . ............... $749 
Dual 68000 CPU S100-Super Fast-Save . . ... . ..... CALL 

AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN­
CHISE 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. 

TELEVIDEO TERMINALS ... 910 $518, ... 925 $718 

GODBOUT COMPUPRO 
Super Sixteen 8085/8088 is the fastest combo 8/16 
CPU. LIST . . . . .... . . $3904 .. ....... Special $2873 

. . . . . . . . . . . ..................................... 

SEATTLE'S 
16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
S-100 computer! 128K Static RAM, DD Disk Controller, 
22-slot Main Frame, 86-DOS, #2 128K 
LIST ...... ... . .. . $4185 ............ ONLY $3349 
#1 As above but 64K LIST ... $3190 ... ONLY 2649 

................................................. 


CALIFORNIA COMPUTER 2210A 

LIST $1995 .... ... .. .. . . .. . ... .... ONLY $1722 

Z80, 64K, 1/0, Disk controller+ CP/M. 

Model 302 is the larger system: 2.4 Mb 8" Z80, 64K, 

and optional OASIS, CP/M, or MP/M operating system. 

LIST .. . .... .... . $5295 ... ....... . . ONLY $4674 


.............. .. ................................. 

SYSTEMS GROUP SYSTEM 2800 
Runs CP/ M or OASIS. Supports single user & multi ­
user & multi task . Up to 5 megabytes with 8" drives. 
Optional 10-megabyte hard disk.Optional tape back 
up #2812 $5035 . ..... . . . . ... .... ONLY $3775 

.............................. .. ................. 

TARBELL'S 
Empire 1&11 have two 8" disk drives. The I is single 
sided, the II is double sided. 

FREE Business Software 
Empire I LIST $4888 . ....... . Only ... . .... $3666 

We sell The Finest Hardware 	 We sell The Finest Software A 
AMERICAN 	 COMPUTERS
SQUARE 

~
919-889-4577 4167 Kivett Dr. Jamestown , NC 27282 919-883-1105 
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NORTH STAR Horizon 2 

2-51/.'' Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 

$2499 
Powerful North Star BASIC Free 
Superb for Business & Science 

HORIZON STANDARD IS NOW HRZ-2-64K QUAD 

Factory Assembled & Tested List Only 
Horizon-2-64K-Quad . . . . . . . . . . . . . $3599 .. $2689 
Horizon-1-64K-QHD 5 . . . . .. . . . . . . $5999 . . $4559 
Horizon RAM ASM . .. . .. .. 32K = $424 64K = $594 

DECISION I 


"The IBM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
system! LIST ONLY 

DECISION 1 + 65K Static + 8"" Disks . . . . . . . . . . . . . . . . . . . . . . . . . . $4375 3377 

DECISION 1 + 65K Statlc+2 - "" Disks ................... . 4195 3149 

DECISION 1 + 65K Static + 5" Disk + 5MB Hard Disk. .. . .... .. ...... 5990 4784 

DECISION 1 3 user 195K Static + 5" Disk+ 5Mb Hard Disk+ MICAONX 8035 6428 

DECISION 1- Z-80+ 110 = Power .. . . . . . . . . . . . . . 1725 1294 


MORROW 8" Disk 

Discus 2D + CP/M 600K only $834 
Discus 2+2+CP/M 1.2 MEGA B $1074 
Add Drives 2D = $599 2 + 2 = $795 
Discus 2D-dual + CP/M Only $1384 
Free Microsoft BASIC from MORROW with Discus 
system or hard disk 

M-26 MORROW Hard Disk 
26,000,000 Bytes!! 
List $4495 . . ... . Only $3394 
Free CPM + BASIC 
M-20 List $4795 . . Only $3835 
M-10 List $3695 .. Only $2955 
M-5 List$2495 . . Only$1994 

Vl/0-1 - with interrupts 
FDCII Disk Controller 
20 slot motherboard 

List $3795 ....... ....... ..... ............. ... .. ... Only $2839 

Without front panel as above only $2716 


Front Paneless Recommended for Business 


lnterSystems 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front Panel 

Big Sale on Multi-User Time-Sharing 
English to Basic Translator. . . . . . . 
North Star Hard Disk 18 Mb . . . . . . . 
North Star Time Sharing Multi User 
Zbasic 2 to 5 times faster!. . . . . . . . 
Secretary Word Processor . . . . . . . . 
Wordstar Word Processor. . . . . . . . 
Floating Point Board . . . . . . . . . . . . . 
Oasis Multi-User Software . . ...... 
CP/M for N • Extra features. . . . . . . . 
Micro Mike Software . . . . . ... . ... . 
Ecosoft Accounting MICROSTAT 
Pascal-80 . . . . ...... . ........... 
Extra Precision Basic . . . . . . . . . . . . 
Northwood . . . . . . . . . . . . . . . . . . . . 
Mai lmanager . ....... . . . . ... . . .. 
lnfomanager . . . . . . . . . . . . . . . . . . . 
General Ledger . . . . . . . . . . . . . . . . . 
Accounts Receivable . . . . . . . . . . . . 
Accounts Payable . . . . . . . . . . . . . . . 
Inventory . . . . . . . . . . . . . . . . . . . . . . 
Order Entry . . . . . . . . . . . . . . . . . . . . 
PROPAC . . . . . . . . . . . . . . . . . . . . . . 
DOS+ Basic 5.2 . . . . . . . . . . . . . . . . 

call 
$99 

$5375 .. $4568 
call 

$350 . . call 
$99 

$296 
$399 . . $339 

SAVE . . call 
$230 

SAVE. . call 
$265 

$600 . . $515 
$50 

$199 . . $179 
$299 . . $224 
$399 . . $349 
$499 . . $429 
$499 . . $429 
$499 . . $429 
$499 . . $429 
$499 . . $429 

$1499 .. $1274 
27 

Save on Memory and Programs 
Systems Memory 64K A&T .... . $459 Corvus Hard Disk . . .. . . . ..... . SAVE Cat Novation Modem .. . . ... . .. $169 Wh ich Computers are Best?-FR EE. 
Systems Memory 64K Bank .. . . . $555 SSM Video BAD VB3 kit .. . .... . $36 1 Memory Merchant 16K ...... . .. $159 Insured Shipping at Low Rates. Call 
Microangelo ... . .............. $985 Spectrum Colo r ASM . .. . . .. . .. $326 Fo r Latest Prices, Details. We Beat 

A 
Ad vert ised Prices. 

Factory Guarani... Exparl Advice 

AMERICAN COMPUTERS
SQUARE 

919-889-4577 . 4167 Kivett Dr .~mestown N.C. 27282 919-883-1105 
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Finds your programs from another drive 
automaticarly! Save 

· Send 

printer output to a file. Take program in­
put from a file instead of the keyboard. 

prompt and 

El!Er tlEf~rE! 

•Put 
MicroShell 

gram ls done! 

gives you: 

viron ment 

What is MicroShell? 
• A normal CP/M program which 


adds a powerful set of com· 

mands to all programs running 

under CPIM. 


What will MicroShell do? 
• Automat ic Disk and User Management ­

or user number ­
time and precious disk space. 


• Powerful Redirection Capabili ty 
screen output to a flle or printer. Send 

• Much More - Multiple commands on a 
line, more powerful and faster " submit" 
capability, user-definable 
many more features. 

Dealers · MicroShell gives you: 
• A user-friendly Interlace to the computer. 
• Automatic execution of an application 

program at startup. 
• Self-running 	 demonstrations of your 

favorite software packages. 

Will MicroShell run on my computer? 
• Requires CP/M 2.2. Available on 8" ' and 

5.. disks (North Star, Heath. Apple·CPIM, 
Osborne, SuperBrain and IBM -PC 
w/Baby Blue. 

CPIM . TM Oigita! Research, UNIX . TM Beu Labs, WOl'd­
s1a1 · TM M1cr0Pro, Baby Blue · TM Xedex, dBase. TM 
Ashton late 

micrcistiell 
MlcroShe ll $150.00 

Manual Only $25.00 


VISA. MC accepted 

I/A res1den1s add ••t. 


Overseas orders add $20.00 

!or air mail 


Give me some examples! 
•Run Words tar or dBase II from 

any disk drive or user area. 
• Save the screen 	from a pro­

gram for la ter use or to edit 
into a report. Save printer out· 
put In a file . 

commands into a f ile and have 
supply them to the pro­

gram from the f i le. 
• Change MicroShell's prompt to sound 

the bell on your term inal when a pro· 

Software Developers . MicroShell 

• A powerful UN IX-like development en­
for C PIM w ith some 

features that even UNIX doesn't have! 
• The Abili ty to collec t the output of a 

program in a f i le and ease the 
documentation chore. 

Call or Write Today! 

NEW 
GENERATION 
SYSTEMS, inc. 
2153 Golf Course Drive 
Reston, Virginia 22091 
Phone: (703) 476-9143 

two ways . You can use it as an on­
line hyphenation dictionary, or you 
can have it read a file and 
automatically insert soft hyphens into 
words that exceed a specified length . 
When used in this way, HYPHEN is 
very handy for setting narrow col­
umn text such as would be needed for 
periodicals and newsletters. Used for 
on-line lookup, HYPHEN accepts 
words typed in at the console and 
prints back an acceptable hyphena­
tion . 

How a Spelling Checker Works 
Now that you know about most of 

the problems in designing spelling 
checkers, let's see how they actually 
work. The principle is simple . First , 
you find a word, and then you see if 
it 's in the dictionary. However, look­
ing up each word as you find it in the 
text would be extremely slow because 
of the time needed to read from a 
floppy disk . So instead, SPELL reads 
the text file and builds a list of all of 
the file 's unique words. The word 
microcomputer, for example, would 
be saved only once . SPELL keeps the 
list in memory for speedy access . 
After compiling the list, the program 
looks up each word in the dictionary . 
SPELL looks up words by matching 
them sequentially against the dic­
tionary. Words are removed from the 
list when they are found in the dic­
tionary. When the program finishes , 
the remaining list of words contains 
those suspected of being misspelled . 

In designing The Word, I decided 
to split the entire spelling checking 
process into three phases : one to find 
the incorrect words, one to help 
review them, and one to fix them . A 
separate program handles each phase. 
Each program, therefore , has the 
greatest amount of memory available 
to build word lists . In addition, this 
modularity allows you to use the pro­
grams for other purposes . I'll describe 
some of these uses later . 

I just described phase one, the sus­
pect-word finder , above. The pro­
gram for phase two, REVIEW, helps 
you review the list of suspect words . 
This program provides several help­
ful features, such as an automatic 
lookup that searches the dictionary to 
locate possible correct spellings of 

Z-80 is a registered 
trademark of Zilog. 

PHOnE 1 
1011 River Lane• Loves Park, Illinois 611 
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For top quality performance from tions. So for business, word processing, • .:-· 
your computer, use the flexible discs or personal computer applications, 
known for memory excellence. Now, buy Memorex mini discs are sure to do the 

, a specially marked box of 10 Memorex® job. And we back them with a full year 
5!4" mini flexible discs and we'll send you warranty to prove it. 
an additional mini disc FREE. So see your local Memorex distribu- J1 

Features like our uniquely sealed 

·acket and rotective hub rin make our 

discs last longer. And a soft inner liner 


while in use. It all adds up to better per- for your free mini disc. It's that simple. •1 11 
----H-'nunanc.aancLr.eliahi.li.i¥----------'f&.a.gr:eaLw.ayiolrn,prove you..._______~ 

Our proprietary high density media memory and get a big bonus in computer 
m:m.uJation..a.ncUOO.<ye-er:rordi::.ee.ce. ·- edor:mance..-AJl-CllJl,..--..~~.-..-----=--

fication guarantee reliable performance IV.I ~IYI 
-----+<-<.H-<-a~l-Si·AQ-10-Gf-GGblbl.e-fiens~t:y-appl.jGa A Burroughs Company 

Circ le 239 on Inquiry card. 

C 1982 M morex Corporation 

Memorex a registered trademark of Memorex Corporation. 

Offer end ecember 31 , 1982. Offer good only in U.S.A. 
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• .. I 

CPJM® and IBM 
SOFTWARE 
-----------------------CtBASE II $479.00 

and 
QUICKCODE $229.00 

-------------------------------­
'BM PERSONAL 

SOFTWARE 
WORDSTAR 279.00 

MAILMERGE 89.00 
CROSSTALK 129.00 

EASYSPELLER 139.00 
EASYWRITER II 289.00 

TIM Ill 399.00 
SPELLGUARD 239.00 

IN STOCK-MORE ITEMS TO COME! 

---------------------------­ACCOUNTING PLUS" MICROCRAFTe 
General Ledger Legal Billing $ 495 
Accounts Payable T ime Bill ing 495 
Accounts Receivable MICROPRa..
Payroll Wordstar 279 
Inventory Mail merge 89
Sales Order Entry Spellstar 159
Purchase Order Entry Datastar 249
Point of Sale 

$ 400 Calcstar 219
1 MODULE Supersort 199 
2 MODULES 750 

Customization Notes 349
3 MODULES 1109 

Word master 119
4 MODULES 1465 
5 MODULES 1820 MICROSOFTe 
6MODULES 2140 Basic80 284 
7 MODULES 2440 Basic Compiler 325 
8 MODULES 2720 Fortran 80 345 

Cobol 80 569
DIGITAL RESEARCH" Macro80 144
MAC 85 Edit80 84
SID 65 MU Math / MU Simp 219
ZSID 90 MU Lisp/ MU Star 165
TEX 90 M-Sort 129
DESPOOL 45 

PICKLES & TROUT"PU1 -80 449 
BT-80 175 CP/ M 179 
PASCAL MT+ 425 CP/ M (Hard Disk) 259 
CB-80 419 SORCIJ.19 
CBASIC2 110 Supercalc 199 

FOX & GELLER" DATA BASE" 
Quickscreen 139 FMS-80 649 
d UTIL 69 CONDOR 20-1 249 

LEXISOFT" CONDOR 20-11 529 
Spellbinder 299 CONDOR 20-111 839 

CONDOR 20-R 249
LIFEBOAT" CONDOR20-0 149
T/ Maker II 229 

XEROX 820 ACCESSORIES&
MICRO-AP& DUAL DENSITY BOARD 395 
S-Basic 269 SERIAL PRINTER DRIVER 99
Selector IV 259 SMARTERM 129
Selector V 399 PARALLEL PR INTER SOFTWARE 99 

AND MUCH MOREi 

standard software 
CORP ORAT ION OF AMERICA 

~ 10 MAZZEO DRIVE, RANDOLPH, MA. 02368 

& 1 7-963-7220 
ORDER LINE 800-343-8420 

MasterCharge, VISA, C.O .D. ~ 3% Discount on prepayment made by check (software only) *All items subject to availability and price change 
CP/ M Is A Trademark Of Digital Research 

• 
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suspect words. In addition, the pro­
gram can display the context of the 
word in the original document by 
using information provided by SPELL 
in a special file. Once you know the 
correct spelling, you can pass it on to 
the next program, which will auto­
matically correct it in the original 
document. If words are found that 
are correctly spelled, REVIEW will 
add them, at the press of a key, to an 
extension of the main dictionary . 

The third program in the series cor­
rects the mistakes in your document. 
MARKFIX reads in a list of misspelled 
words (and corrections, if supplied) 
and then reads the text file. Then 
MARKFIX either marks words in the 
text file that match words in the list of 
misspelled words by placing a special 
character in fron t of them or corrects 
a misspelling by replacing it wi th the 
correct spelling. When replacing a 
word, MARKFIX changes the cap­
italization of the replacement word to 
match the word being replaced. 

MARKFIX expects to read a list of 
corrections from a CP / M text file in 
the following format: 

misspelled / replacement 

When used for spelling correction, 
the review phase produces the word 
list file automatically. However, 
MARKFIX doesn't care where it gets 
its list file from. This allows several 
really useful auxiliary applica tions. 

Automated Rewrite 
For example, say you had written a 

story about two characters, Jim and 
Mark, who live in Centerville and 
Smallton. After finishing the manu­
script, you decide to shift the setting 
to Costa Rica and change the names 
of the characters to Raul and Ju lio, 
and the towns to Limon and Guada­
lupe . With most text editors, that 
would require many passes through 
the file , making it a tedious job . 
MARKFIX simply needs the follow­
ing replacement list to get the job 
done . 

JIM / RAUL 
MARK/ JULIO 
CENTERVILLE / LIMO N 
SMALLTON/ GUADALUPE 



Microsoft's RAMCard™ Ylith RAMDrive™ 
takes the Ylhir, click and Ylait 

outof t·he IBM PC. 
Solid State Disk. When you add the Microsoft™ 

RAMCard to your IBM Personal Computer, you 

also add RAMDrive, which lets you use 

memory as you would normally use a 

disk. That gives you "disk access" 

that's typically 50X faster than 

disk. W ithout the w hirring, 

clicking and waiting of mech­

anical data access. 

Fast and easy. You simply 

designate a portion of 

memory as "disk'.' RAMDrive 

takes it from there, instructing 

the program to go to RAM rather 

than disk whenever data access is 

needed. The result is faster, smoother, 

no-wait computing . 

64K to 256K. You can start small , but th ink big . 

Start w ith 64K and add Microsoft RAMChips'"' 

in 64K blocks. Or, buy the full 256K now. Either way, 

you get both RAM and "disk" capabilities. All in a 

single slot. 

A complete subsystem. The RAMCard package 

comes complete with the memory board (64K, 

IBM is a registered trademark o f International Bus1n ss Machines Corp 
M icrosoft. RAMCh1ps. RAM Card. and RAMDnve. are trademarks of 
Microsoft Corporation 

128K, 192K or 256K), documenta­
tion, a diskette which adds 
RAMDrive and, a full one year 

warranty. 
More tools for IBM. Microsoft 

wrote PC-DOS, the standard operat­
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a ful l range of languages, 
applications programs and uti lities 

for the IBM PC. The addition of RAMCard 
with RAMDrive is our way of saying that 
Microsoft will continue to offer more and 
better supported tools for the IBM PC . 

See for yourself. Ask your Microsoft or 
IBM PC dealer for a demonstration of both 
main memory and disk features of the Microsoft 

RAMCard with RAMDrive . It's solid state memory 
you can also use like a disk. And it takes the whir, 
click and wait out of the IBM PC. 

BETTER TOOLS FOR MICROCOMPUTERS 

Circle 262 on inquiry card. 



Circle 242 on Inquiry card. 

INDUCTIVE 

COUPLED 

MODEM 


Eliminates noise, vibra­
tion problems. Originate/ 
Answer. Bell 103. Cas­
sette port saves data. 

S} 29 95 M oney back if 
· not delighted 

MFJ-1230 INDUCTIVE COUPLED MODEM el­
iminates room noise , vibration caused by acoustic 
coupling. Gives more reliable data transfer. 
Used like acoustic modem. 0-300 Baud , Bell 103 
compatible. Originate/answer. Half/ full duplex. 
RS-232, TTL , CMOS compatible. Use any com­
puter. Cassette tape ports save data. 110 VAC or 
9 V batteries . Crystal controlled. Carrier detect, 
power LEDs . 9x1V2x4". MFJ-1231 , $39.95. Op­
tional cable, software for Apple II, II Plus. Plugs 
into game port. No serial board needed . 

MFJ-1108 AC POWER CEN­
$9 9 95 TER. Adds convenience , pre­

vents data loss , head bounce , 
equipment damage. Relay lat­
ches power off during power 

transients . Multi filters isolate equip­
ment , eliminate interaction , noise , 
hash . Varlstors suppress spikes . 3 
isolated , switched socket pairs. One 
unswitched for clock , etc. Lighted 
power, reset switch . Pop-out fuse . 3 
wire , 6 ft. cord . 15 A/ 125 V, 1875 
watts . Aluminum case . Black . 18x23/c 
x2 in . MFJ-1107, $79.95. Like 1108 
less relay . 8 sockets . 2 unswitched. 
Other models available. 

~ :•......": 
It's li ke hauing 
an extra port 

$7995 
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. 7x2x6 in. 

Order from MFJ and try it. If not delighted . 
return within 30 days for re fund (less shipping ). 

One year unconditional guarantee. 
Onler yours today. Call toll free 800-647-1800. 

Charge VISA, MC Or mall check . money order 
Add $4 00 each lor sh1pp1ng and handling 

CALL TOLL FREE . • • 800·647-1800 
Call 601 323 5869 lor technical rnformat1on, or 
der /repair sta tus Also call 601 323 5869 out 
side con tinen al USA and in M1<;s1<;s1pp1. 

~ I ENTERPRISES,M r.a1NCORPORATED 
921 Louisville Road, Starkville, MS 39759 

154 July 1982 © BYTE Publications Inc 

MARKFIX will also preserve 
possessive endings of the corrected 
names. 

MARKFIX can also rewrite some­
thing for you . Because MARKFIX can 
replace a word with more than a 
single word, you can build the fol­
lowing kind of replacement list: 

I'LL/I WILL 
I'VE/ I HAVE 

Consider also the potential for de­
flating stuffy writing by making a re­
placement list to change words like 
utilize to the generally better use. Of 
course, if you want to "pump up 
your prose, you can also do the 
reverse . 

All sorts of additional uses will no 
doubt occur to you . One suggestion 
I've received mentions using a tool 
like this to shift tone and mood in a 
piece of writing. Consider: 

SOFT / HARSH 
SOFTLY / HARSHLY 
WHISPER / BLAST 
WHISPERED / SHOUTED 

MARKFIX's abil ity to mark words 
within a text file also offers a way of 
finding misused homonyms. Homo­
nyms are words that sound alike but 
have different spell ings . Examples are 
there and their, or stationary and sta­
tionery . You can compile a list of 
troublesome homonyms and feed it 
into MARKFIX, which will then mark 
them in your document for closer 
review with your text editor 

Word Counting 
No computerized writing system is 

complete w ithout a program to count 
words. I use my word-counting pro­
gram every time I write . I originally 
wrote the program for my wife, who 
is extremely concerned about the 
length of the chapters in her novels. 
She also uses the counting program to 
pace herself by setting daily word 
goals and writing to meet them . 

A word loses its force if you use it 
too often . I have the habit of using 
the word simply far more than I 
should . I know this because of a pro­
gram I wrote called WORDFREQ . It 

prints a list for me of all the words I 
used in a particular document and 
shows me how often I used each 
word . Thus, I can use this program to 
help reduce the problem of overused 
words. 

Catching Typos at the Source 
Spelling checkers are great for 

catching typos and spelling errors. If 
used faithfully , these programs can 
help you produce virtually error-free 
text. Using a checker does take an ex­
tra minute or two . For short docu­
ments, such as one-paragraph letters, 
there is a tempta tion to save time and 
skip the spelling check a ltogether. 
Rather than try to change everyone's 
habits, I decided to implement a sim­
ple way to catch spelling errors as 
words are typed in . This program 
catches a lot of typos without doing a 
separate check . I based the technique 
on the trigram and digram analysis 
mentioned previously. 

A lookup table fo r letter trigrams 
takes up only slightly over 2700 
by tes. I wrote a very simple on-line 
checker that monitors letters typed on 
the keyboard, looks up trigrams, and 
beeps the console bell whenever an il­
legal combina tion is entered. This 
technique will fa il to ca tch many mis­
spelled words, but it will ca tch many 
common typos and also alert typists 
whenever they slip on the keyboard. 
TYPO is designed to link into a 
CP / M system in such a way as to be 
invisible to the resident text editor or 
word-processing software . 

Punctuation Checking 
There are several common writing 

problems tha t a computer can check 
for , such as doubled words, unba l­
anced quotes and parentheses, and in­
consistent capitalization . I built a 
program called CLEANUP to indicate 
when these errors occur. CLEANUP 
is similar to MARKFIX because it in­
dicates trouble spots in your file by 
placing a marking character a t the site 
of the problem . In fu ture rev isions of 
CLEANUP, I want it to detect p roper 
use of commas before conjunctions . 

Words at Play 
Writing the spelling checker was 



ATA~ALL TOLL FREE 1-800-528-1054 

Special 32K 800 System 
800 w/ 32K . recorder . star 
raiders. 1oyst1cks Call 
Above w/ 48K Call 
800 ( 16K) 5670 
400 5340 
810 Disk Drive $440 
825 Printer 5590 
850 Interface 5170 
410 Recorder 5 75 
830 Modem 5155 
16K Memory $60 
32K Memory 590 

MOUNTAIN HARDWARE 
All products . . .......... Call 

DISK DRIVES 
Lobo 

Apple 1st Drive 5430 
Apple 2nd Drive . $365 

Percom 
Atari D/ D Drives ... .. ... . Call 

PRINTERS 
C. lloh 

F-10 - Parallel Call 
F-10 - Serial Call 
55CPS - Series Call 
Prowriter Call 
Tractors for star writer .. .$147 

Comrex 
CR-1-S ............... Call 
CR-1 -P . . ........... . Call 
CR-1-Q . . . Call 

Datasouth 
OS 180 51280 

Diablo 
630 RO w/ Tractors . 52280 
630 RO wo(Tractors . 52050 
630KSR wo/ Tractors . $2435 

Epson 
MX-80 
MX-80 F/T 
Mx-100 

Integral Data Systems 
Prism 80 . . 
Prism 132 . 

NEC 
PC-8023A 
3510 
7710 
7720 . 

Okidata 
M1croline 80 
M1croline 82-A 
Microline 83-A 
M1croline 84 

Tally 
1805/ 1802 . 
1605/ 1602 . 

Texas Instruments 
810 Bas ic 

MONITORS 
Zenith 

12 " Green Screen 
Amdek 

Video 100 
Video 300 
Color I 

Call 
Call 
Call 

. . Call 
.Call 

Call 
51890 

Call 
Call 

... 5330 
.. 5455 
. 5740 

Call 

51555 
51325 

... Call 

$115 

. Call 
Call 
Call 

INTERNATIONAL DEALER INQUIRIES INVITED 


SPECIAL WORD PROCESSING SYSTEM 
Televideo 802, NEC 3510 w/Tractors, 

WordStar, CalcStar ... . . . ... . . . . ......... . .. .. .... . ... . ... . 54900 


VIDEO TERMINALS 
Adds 

Viewpo int 5499 
Altos 

Altos I Call 
Soroe 

IQ 120 Call 
IQ 130 Call 
IQ 135 Call 
IQ 140 Call 

Televideo 
910C . . 5570 
912 c . 5675 
920C $735 
925C .. 5730 
950C . 5915 

Zenith 
Z-19 . . . . 5880 

DISKETTS 
Elephant 

5 Y. " O. Sector ( 100). $215 
Maxell 

5 Y. ' ' 0 . or 10. Sector 
(100) . . ............. . 5300 
8 " O Sector (100) .. . . . . 5370 

SOFTWARE 
WordStar . . $295 
Mailmerge ..... . ... ... 5100 
SpellStar . . . 5160 
DataStar ..... 5240 
CalcStar ......... 5220 

rPUn:R 


COMPUTERS 
Altos 

ACS8000-15 53850 
ACS8000-2 

w/CPM' $2650 
Series 150 . Call 
Series 5-50 Call 

Al spa 
ACl -1 Call 
ACl -2 Call 

California Computer 
Systems . . . Call 

IBM 
Personal Computer Call 

NEC . .. . . Call 
Northstar 

Advantage . ... Call 
Horizon 11 64K OD 52625 

Televideo Systems 
TS-802 .. Call 
TS-802H . . . Call 

Zenith 
Z-90 64K w/CPM ' $2385 

Dynabyte ..... . .... Call 
Sanyo . . .. . . . . ..... .. .. . . Call 
MODEMS 
Novation 

CAT 5140 
D-CAT 5155 
Apple Cat II $349 
Auto Cat $235 

2222 E. Indian School Rd. • Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 ~~ 11!!1111 
Other Information: 602-954-6109~ ~ 111111WAREHOUSE 

Color II Call Store Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 
Comrex 

Prices reflect 3% cash discount. Product shipped Personal checks will delay s1"11pp1ng 1wo weeks13" RGB Color . . ... $460 
in factory cartons with manufacturers warranty. Pric es & availab t1 1ry sub1ec 1 to change without notice 
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ORDER TOLL-FREE! 1-800-854-2833 

NEW SUPER VIC 

16K RAM 
40 Col. Output 

1111 

HARDWARE 
Vic Oa1aseue . 64 
Vic Disk Drive .489 
Vic Graphic Prinrer . . . .......•... .. 329 
Vi c SK M emory Expander . 49 
Vic 16K Memo ry Expander . 99 
V ic 24K M emo ry Expander . 179 
Vic Modem . 99 
3 Slot Expan sion (Min 1- M o lh r) 59 
RS232C Term ma I 1n1erlace. 43 
!EEE-488 Interface 84 
Supe r Expander 49 
Programm ers Aid Cartridge . 44 
Vic M on . . . . . . . . . 43 
Programmers Reference Guide 14 

- lntroduc 11on to Basic Pr og ra mming. 18- Vic Term ... 	 9- Prag Charc Set Game Ed 11 
Joyslrcks Paddles (pair ) 19 
Reference Card •
Moni tor Ca bles 12 
PROM S1mu1aror 199 
40 80 Col Ca•d 199 
Epson MX -70 (Configured for Vic) . CALL 

CALL FOR FREE CATALO G 

COMMODO~RE 
- CBM--- 8032 sg9S 

HARDWARE 
4016Pet . . . 
4032 Pet 

Super Pet . . . • . . • . . . . . 

CBM 8032 . 


-


CBM 8096 . 

4022 Dot Matr ix Pr1n1e1 

4040 Dual D•sk Drives 

8050 Dllal Disk Drives ( 1 rneg) . . 

8250 Dual Disk Drives (2 meg) 

203 1 Single Disk Drive . . 

8300P Letter Quality Prinler .. . . . • • •• . . . . . 

8023 136 Col Dot Matnx- 8096 64K Mem Board (CBM) . . . . . . . . . . . . 
C2 N Recorder . . . . . . . . . . . . . . . . . . . . . . • . 
The Solt Box by SSE Run CP/ Mt . . . . . . 
Smarl Modern'" by Hayes ..... . , . . . . . . . . . 
D9090 Winchester Hard OISk (7 .5 MB) . . . 
09060 Winchester Hard Disk (5.0 MB) . ·v 

CALL FOR LATEST PRODUCT S 

SOFTWARE 
Software Encyclopedia . . •• . . . • . . . . . 
TCL Pascal Version 1.6 . . . . • . . 
Assembler Development 
Integer Basic Complier . . . . . • . . . . . . . 
C MAR Reco rd Handler . . . . . . . . . . . . . . . .. . . 
UCSD Pascal (w• thout board) . . . . . . . . 
Petspeed BASIC Compile• , . . . 
OZZ-8050. . . 
OZZ-4040 . 
Wo rdcralt 80 • . . 
Wordcra ft 40-9"' 
Wordcraft 40· 12" 
Wordcrafl 8096 . . . . . . . . . . . . . . . . . . . . . . . . . 
Professional Tax Prep Sys 
Personal Tax Cale . 
Professional Tax (Off-season) 
Professional Tax Update . 
Dow Jones PMS (80 col RS232) 
BPI A R . 
BPI General Ledger 
BPI Job Cost . . . . . . . . . . . . . . . . . . . . 
BPI Inven to ry . . . . . . . . . . . . . . . . . . 
BPI Payroll . . . . . 
Legal Time Accounting 
Medical Ace Sys tem -- Atlas 1200 Service & Mamten 
Titan Job Cost System . 
Freight Rat ing and Invoice . . 
IR.MA 

. 739 
949 

1489 
1095 
1395 

589 
939 

1248 
1650 
489 

1599 
699 
379 
65 

795 
CALL 
2699 
2 195 

9 
139 
79 

119 
109 
139 
219 
299 
259 
296 
219 
219 

. 296 
599 
55 

219 
369 
119 
299 
299 
299 
299 
299 
449 
449 
453 
448 
448 
379 

SOFTWARE 

ON CARTRIDG E 


Sp ider man ... 36 

Robot Blasters 30 

Meteo r Run 36 

Sattehtes & Meteors 36 

Amok . 29 

Allen Bhlz .. 29 

Renaissance (O thello) 36 

Alme ... 19 

Cosmic Kamakaz• 19 

Vic Avengers 21 

Supe r Slot 2 1 

Su per Alien 19 

Super Lander 2 1 

Draw Po ker 20 

M idnight Drive 21 


NEW 

Radar Rat Race 23 

Adven ture Land Adventure . 29 

Pirate Cove Adventure . 29 

Mission Impossible Adven1ure ............. . 29 

The Count Adven ture . 29 

Voodoo Castle Adventure .. 29 

Sargon 11 (Chess) 

Star Wars ... 
V•c Term A . 
V1 Cale " 
V1 Check · . 
V1 Ca t · . 
Amok .. 
Alien Bl itz. 
Sky Main· ... 
Space D1 1s1on 
Vic Mat lm pro em 
Glo bier .... 

B-1 Nuclear Bomber 

Btas101ds · · . 

Nuke War . 

Planet Miners 

Lo rd s of Karma 

Vic Games (3 on 1J 

33 
ON TAPE 

11 
15 
11 
18 
18 
14 
18 
11 
11 

n t (Grades 1-6) 	 49 
18 
12 
14 
13 
12 
15 
19 

Household Finance Pack (A on 2J 26 
Home lnvenlory t2 Programs on 1 Tape ) .. 12 
Recreat1ona l/Educa 11onal Pack I (2 on 1) 12 
Recrea11onal Ed ucattonal Pack II (2 on 1) . 12 
Car Cost (2 on 1) 12 
·Needs 3K .. Needs 8K 

COMMODORE 64 
NOW 
SHIPPING $479 
Th• Commodore tu /1 a compact un/I (w/11 fll lnlo 
briefcase}. Full 1/za lypewrllar keyboard, high 
rH. co/or, th/1 compular Is Iha ma/or brN/cthru
you'"• been wa/l/ng for. 

• 64K Built in RAM • CP/ M option 
• 	 Upper/lower case • Graphics 

characters 
• 	 TV interface • Music synthesizer 
• 40 col. color display • "Smart" 

peripherals 
• 	Cartridge game slot 
The Commodore 64 can use the VIC or 
CBM/ Pet Accessories . 

Hewlett 
Packard 

• Computers 
• Plotters 

• Calculators 
Call For Prices 

ACCESSORIES 
APPARAT 

Prom Blaster .. 129 
Clock Calenda r . 109 
Combo Ca rd 239 

AST 
MC-064 SP (64K Combo Card ) .. 469 
MC · 128 SP ( 128K Combo Card) 639 
MC- 192 SP (192K Combo Card) . 799 
MC-256 SP (256 K Combo Card) . . ..... 979 

(All Above Include Asynch & Parallel Ports ) 
64K Mem . . . 335 I 92K Mem 
128K Mem . . . . . . 499 256K Mem 

CHR ISLIN INDUSTRIES 
192K Mem Boa rd .. 
256K Mem Board .. 
512 K (w ith Serial RS232) ........ . 

DA VONG 
OSl -50 1 SMB Winches ter Drive ....... .. . .. . 
OSI ·64K Mem Ca rd ............. . 
OSI 192K Mem Ca rd . . ......... . 
OSI 256K Mem Card ..... ..... . 

MACROLINK 
64K Memory Ca rd 
128K Memory Ca rd . 
192K Memory Ca rd 
256K Memory Ca rd ............. . 

OUADRAM 
Ouadboard 64K 
Ouadboard 256K .... 
(Ouadboard includes memory. clock calendar 
Parallel Printer I 0 . Asynch RS232) 
Parallel In terface Card (8" Cable ) ...... . 
Time Clock (Clock /Calendar W/ Software) 

SEATTLE COMPUTER 
64K Ram • Board . 
128K Ram t Board 
192K Ram · Board 
256K Ram • Board . . . . . . . . . . . . . . . 
(All Ram • Boards Include RS-232 Seria l Port ) 

TANDON 
TM 100· 1 5" ' Floppy Dri ve ... 

TEC MAR 
Expansion Chassis (Incl Adapters & Cable) 
T ime Master .. 
Devtce Tender .. 
Device Master .... . ........ . 
Win chester Drive. Controller & Assem . . 
Scnbe Tend er . 
Scribe Master 
Speech Master 
Protozoa . 

XE DEX 
Baby Blue .. 

Run CP/ M-80' 
MONITORS & MISC. 

Amdek Color 11 • 
Elec tro Home RGB . 
Joystick . . . 
Modems ... . 

SOFTWARE 
Everest Explorer by Acorn 
Money Manager by Acorn . 
C P/ M -86 by CompuV1ew 
Vedtl by CompuV1ew 
VCO M by CompuV1ew . 
Fastsc reen by CompuV1ew 
JANUS-86 by CompuV1ew 
Write On by Datamost 
Super Cale by Sorc1m 
CP/ M 86 by 0191tal Resea rch .. 
The Organizer by Conceptual In str 
C Basic by D1g1tal Resea rc h . 
Software from 0 1g1tal Marketing 
Zork I Zork 11 by lnfocom 
Deadline by ln locom 
Easy Writer II by IUS 
Easy Speller by IUS 
Easy Flier by IUS 
Vol ks Wme r by L1fe1ree . 
Basic-BO by Microsoft . 
Bas ic Compi ler by Microso ft .. 
Fortran -SO by Microsoft .... 
M Sort by M1c rosof1 
Easy by Denver Soft ware . 
Home Accoun 11 ng by Con11nental 
V1s1ca lc (Stnd ) by V1s1corp 
V1s1c a1c (256 K) by V1s1corp 
Ma1hemag1c by ISM .. 
Total Info Management by In novative 
Logan by Ferox 

669 
799 

629 
689 
995 

1595 
CALL 
CALL 
CALL 

369 
519 
659 
729 

495 
795 

129 
129 

389 
539 
689 
799 

CALL 

789 
85 

159 
194 

2595 
169 
335 
329 

69 

599 

... 769 
CALL 

47 
CALL 

17 
29 

.... 299 
...... 123 

69 
... 73 
CAL L 

99 
.... 219 

.. 279 
..... 209 

. 259 
CALL 

29 
39 

.. 289 

.. 158 
...... 349 

... 149 

. .. 297 

... 335 
. 41 9 

159 
.. 569 

... 129 
.. 169 

... 199 
69 

. .... 389 
... 129 

You don 't have to join a club and pay dues 
for a comprehensive catalog of IBM P/ C 
Accessories and Software - ours is FREE! 

1111111 



"he Alternative C 
44 

• 6502 and ZBO Microprocessors ( I I 
• 64K RAM . ex pandable to 12BK ' 
• RGB and Composite Video Output • 

Selectable BO o r 40 column text display 
• H igh Resolution Graphics; 6 co lors, 2BOx 192 or 

2BOx 160 w ith four li nes of text 	

16K RAM CARD 

• B bit Paralle l 1/ 0 • RS- 232c Serial 1/ 0 
• Detached Keyboard : A ll standard keyboard 

funct io ns, Upper / Lo wer case c haracters . 

PLUS 48K 

2 YEAR WARRANTY 

LANGUAGE COMPATIBLE 

----

JUST s79oo 
PARALLEL INTERFACE 

CARD 
GREAT FOR EPSON AND 


OTHER GRAPHIC 

PRINTERS 


2 YEAR WARRANTY 

INCLUDES CABLE 


ONLY 569 

YOURZK~:~g CP/~189 
Advanced Logic Systems 

5114 " DISKS -SINGLE SIDED ­
DOUBLE DENSITY 
2 YR. WARRANTY 

INCLUDES LIBRARY CASE/ 

NOW$35 

FREE 

SHIPPING 
( w i t h prep•id c••h orde r • ) 

Numeric keypad, Cu rsor block . and 15 Pro­
grammable special funct ion keys 

• 	 Built- in mount ing to r two 5- V. inch floppy disk 
drives 

• 	 Six Apple compat ibl e slots for plug-in 
peripherals • Game paddle 1/ 0 

SOFTWARE 
Bus Pk gs by Continen1a1 .. 
DB Master by Ston ew are 
Deskt o p Plo:tn by V1s1corp . 
Ho me Money Mmcier by Continental 
Mag ic Window by Art -Ser 
Peach Tree Accting Pkgs 
Personal Filing System . . . ..... 
Screen Writer II (fo rmerly Super Scnbe II ) 
TA SC by M1crosol1 
The Last One .. 
V1sdde .. 
V1s1 c al c .. 
V1s1dex . 
V1s1schedu le 
V1s11rend / V1s1pl o 1. 

Entertainment 
Al kems tone 
Apple Panic 
Castle Wolfenstein . 
Gorgon .. 
Olympic Decathalon 
Time Zone 
Softporn 
Comple1e Selection in Stock 

CA L L! 

.... 199 ea 
... 169 

....... 189 
C ALL 

88 
CALL 

95 
99 

... 159 
449 
199 

... 189 
.. 189 

.......... 239 
...... 199 

34 
24 
24 
35 
24 
79 
29 

.... CALL 

FOR COMPLETE SELECTION 

FRANKLIN CALL! 

ACE100 

NEC 

PC-8001 A C•ll for 
NEC 1/ 0 Un it Tol1I System 
NEC add on Dual Drive Price and 

NEC Green Screen SAVE!!! 
Call lor Bill Jones and ask Biii for a free NECcm log . . and the 
lowest pr ices possible. 

ATARt 	 800 16K $669 
Alari 400 w/l 6K IMem. Expanders Avail.).. ......... .... .. 31g 

410 Disk Dri ve . . . . . .. ..... 439 

850 lnlerface . . . . . . . . . . . ...... .. ... . .... .. 159 

We offer a huge selec11on of software (the latest) and hard· 

ACCESSORIES 

(Note: The hardware and software lis ted 

here is compatible with Apple. Bas is 108, 

and the Franklin A CE-100). 
Disk Ortve W Cntr by Fou rth . 
Disk D r ive W 0 by Fourlh . 
V1deo1e rm by V1dex . 
Z-80 Ca rd by M1crosof1 . 
16K Card by Microsoft . 
AI O II by SSM . . 
CCS M ult1func11on 
M icro Sci Onves 
Rana Sys Doves 
32K by Sa 1urn 
Numeric K ypad (23 Key) 
Signa lman Modem 
Mic ro Modem II 
Sooper Spooler .. . .. . .. .. . 
RG B Ca rd .. . . . . . . . . . . . . • 
Enhancer It 
Me1acard . 
Joys11ck by T G . . 
App-L-Cache 256 K . 
Versacard 
Vista Vision 80 . 
Vista B" Orives1C ntrl s . 
In Fone by Nova11on 
M 1c robu fl er II 16K 
M 1crobuffer I I 32 K 
The M 1tl by S1ella t1on 
Expansion Chassis by Min 
Ch ronograph• by Hayes . . . . . . 
Keyboard Enhancer II by V1dex 

. . . . . C ALL 
CALL 

259 
249 
119 

. . 189 
159 

CALL 
CALL 

. 189 
119 
79 

.288 
. CALL 

. 159 
.. 124 

. .... 895 
46 

CALL 
... 169 
C ALL 
C A LL 
C ALL 

. 199 
239 

. 31 9 
559 

. 190 

. 124 
M1crobuffer II by Pract ical Peripherals CALL 
32K RAM (Incl Soltware) by Saturn ... 209 
Lowercase fo r Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Numeric Keypad (23 Key) by Keyboard ....... 119 
Sup R Mod (TV Interface) . . . . . . . . . . . . . . . 35 
Music System W/Software by Mtn Hardware .. 299 
Expansion Chassis by Mtn Hardware .. 559 
The Clock by Min Hardware . . . . ... 219 
D-Cat Modem by Novat1on ................ 169 
Corvus Hard Di sk . . . . . . . . . ... CALL 
Corvus Mirro r .... . . . . . . . CALL 
AI O ' DIA (no ca ble) by Mtn .. .. .. .. .. .. .. ... 269 
Supertalker SD200 by Mtn . . . 154 
8" 01sk Controller by SVA ..........•.....•...•.... 199 
The Grappler by Orange Micro . . . . 124 
Versawrner D191t1zer .. 209 

'APPLE IS A REGISTER EO TRADEMARK , 

ORDER TOLL FREE!'1-800-854-2833 

PRINTERS in stock MAJOR BRANDS 

CALL FOR BEST PRICE & FAST SERVICE 

c_ITOH PROWRITER 
120 CPS F/T .... . . .. .... . 479 

NEC 8023A .. . .. . . . .. . .. .. . 489 
TRANSTAR 140 

DAISY WHEEL . .. .. _. . .. . 1350 
40 CPS 132 COL 

IDS PRISM 
80 OR 132 .... . ........ . CALL 

TO ORDER Phone orders invitee! using Visa. Master-
card or bank wire translers Visa and MC service charge of 
2%. Mail o rders may send charge card number (include 
expiration date). cashiers Check , money order. or personal 
check (allow 10 business days fo r personal or company 
checks to clear) Please add 3% ($5.00 m 1n1mum} for UPS 
shipping. handl ing . and insu rance APO and FPO incl ude 
5% (S7 00 minimum) for postage Calif . res1denls add 6% 
sales lax. Please incl ude phone number on all o rders 

ware ! the greatest) Call toll l ree and receive our lull product 
ca talog 1us1 tor your Ala"' 

with new graphics 

~ ~ 
~~ ~ 

A.~ #"'.,...'1. 
~r o~ 
~ ..._ ~ 


.....~ " _ 

~ r " -~ 
~' ..~ 

• OKIDATA • QUME • ­-
• ANADEX • DIABLO • --

Epson 	MX-100 
MX-80 F/T 
MX-80 

----
FOREIGN ORDERS include 1% handling - shipped a" 
FREIGHT COLLECT only. Credit cards not accepted on 
fore ign orders All equipment 1s in factory cartons with 
manufac turer warranty Opened products not returnable 
Restock ing fee fo r returned merchandise Equipment 
subject to pnce change and ava1tab1llty Retail prices 
d iffer from mail order pnces. WE SHIP THE SAME OAY ON 
MOST ORDERS! - ­
· Exc ludes certain printers & monitors & lorelgn orders 

C, G d MAIL T0:1251 BROADWAY EL CAJON, CA. 92021 (714) 579-0330 = 
Circle 101 on 1nqu ry car1 . 	 _ 

11111111 1111 iIIIIIlllllltliililiiilfllllll II 11 11IIIIIIlllllliiililiililflllilll IIIIIIiIIIIIIlllliiiliiliiiiiiilllllll 111 1IiII 111 Illllliiiiiihiiiililllllll IIIIIIIIIlllllliiliiiiiiiiiflllllllllIII111 11 11 1111111 



For Techn ical Info & In Wisconsin: 

715-848-2322 Si 

Circle 288 on Inquiry card. 

~,, ~--MT---........ 


·~· ~e,Oryx

software 


What does the Oryx, an African antelope, have 

in common with re liable serv ice? They are both 

almost extinct. 

Oryx So ftware wants to bring trustworthy ser· 

vice back to li fe . we·re here to stay. 


GUARANTEED LOWEST PRICES! 

We will match any advertised price. 


Just show us the ad . 


ORDER TOLL FREE - Outside WI 
1-800-826-1589 

ACCESSORIES 
Mountain Expansion Chassis . .. . .......... 625 . 
CPS Multitunction . . . . . . . . . 199. 
t00 .000 Oay Clock . . .........• . • ... 375 . 
Mountain Clock . . ................. 252. 
A/ O + O/ A . . . . . . . . . . . 299. 
CCS 12K ROM / PROM Board . . 99. 
CCS A/ O Converter Board . . . . . . . . . . . 99. 
CCS Serial Asynch . Board . . . . . . . . . . 139. 
CCS Calendar/Clock Board 99. 
VOTRAX Type·n-Talk .....•.•...... 375 . 
ABT Pascal Tools I or II . . . . . . . . . 75 . 
Scitronic Remote Controller . . ... 249 . 
Apple Speed Controller . . . . . 69 . 
Applescope Jyour Apple as an OscilloscopeI ..... 595 . 
Scope Oriver . . . . 49. 
Videx Enhancer II 149. 
K&OEnhancer .. 115. 
Videx Character Sets . . . . . . . . . 29 . 
Echo Speech Synthesiier .. 225. 
Upper/ Lower Character . . . 39 . 
ALS Smarterm ...... 379. 
ALS Z-Card . . . . . . . . . . . . 269. 
SSM A10 sip interlace + cable . 195. 
Percom Doubler II . . . . . .......... 167. 

PRINTERS 
Epson MX BO W/ Gralh Trax .. 495 . 

MX BO F/ T .... 615 . 
MX 100 . . ... CALL 

NEC B02JA ........ 5t5 . 

Oki~ata B2A .. 535 

B3A . . . ..•.. • •.. .... 785 . 
B4 ... CALL 

MONITORS 
Amdek JOO HI Res Green . 198. 


Color II HI Res . . . . . . . . CALL 

NECJS 120tM. 12" HI Res Green . . .. 215 . 


JC 1201M. 12 " Lo Res Color . . .. 349. 

Sanyo t2 " Hi Res Green . . . .... 275 . 


13 " Color w/ Sound .......... CALL 

KAGA Green-Inset . . . . . . . . . . 172. 


MO OEMS 

Hayes Smarlmodem . . . . . . • . • . . . . . .. 225 . 

Chronograph .......... • . •• . , • . . . . . 198. 

Micromodem . . . . . . . . . . . . ... 295. 


OISK ORIVES 	 CALL 

. . AND MANY MORE! 
Prices valid for stock on hand 


and subject to change without notice. 


Write for our NEW 

FREE catalog. 


For Software 
see our other ad, page 350 

Please : 
• Wisconsin residen ts· add 5% sales tax 
• 	Add $2.50 tor shipping per software and 

small Item. Call regardin g others. 
We Welcome: 

• Visa , Mastercharge ·(Add 5% ) 
• Checks (Allow 1·2 weeks tor clearing) 
•COO Add $1 .50 per shipmen t) 

Oryii S.rtwore • • 
205 Scott St., Oept. BB ~ , 

P.O. Box 1961 • Wausau. WI 54401 ~. 
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tedious at times . To distract myself, I 
wrote several programs that use the 
spelling checker 's dictionary in 
unusual ways. 

The first such program is called 
FIND . FIND lets you search the dic­
tionary for words that match what I 
call word patterns. For example, if 
you want to find a five-letter word 
that starts with s and ends in ed, you 
would give FIND the pattern 
"S77ED". Later I extended the pro­
gram to allow the asterisk character 
to cause a match of one or more let­
ters . With this feature you can give 
FIND a pattern that can locate rhym­
ing words. An example is "•ING", 
which will print all words ending in 
ing. 

FIND was so much fun that I de­
cided to write more programs to use 
the dictionary . LOOKUP helps 
creative spellers look up the correct 
spelling for words they can almost 
spell. Inspired by several "misspellers' 
dictionaries," in which words are 
looked up by their most common 
misspellings, I designed LOOKUP to 
find words in the dictionary that are 
tlose i~ spelling to the word entered . 
People tend to misspell words accord­
ing to four "rules ." They get one letter 
wrong, leave out a needed letter, add 
a letter they don 't need, or reverse 
two letters. Applying these rules in 
reverse, LOOKUP can usually locate 
the correct spelling of commonly mis­
spelled words. LOOKUP proved so 
useful that I added it to the word-re­
view part of the spelling checker to 
assist in correcting misspelled words . 

More recently, I added a new pro­
gram to the collection that can solve 
anagrams (sometimes called word 
jumbles). An anagram is a word that 
is made from exactly the same letters 
as some other word . For example, 
star, arts, and rats are all anagrams of 
one another . The program also makes 
sensible words out of jumbles of let­
ters and can be used to solve cartoon 
puzzles that you can find in many 
newspapers. 

Making Your Writing 
Easier to Read 

If you want to write something that 

reads easily , there are several guide­
lines you should follow . Don't use big 
words, and don't write long rambling 
sentences . If you write user 's manuals 
or instructions for repairs, these rules 
become even more crucial. After all, 
you 're writing to be understood, not 
to impress someone with your 
vocabulary. 

"Readability formulas" are useful 
ways to check up on just how easy 
your writing is to read. To calculate a 
"readability index, " you need to 
select several samples of text from 
your document. Then count the 
length of the sen tences, number of 
syllables, etc ., and plug these values 
into a formula . 

Most readability formulas will 
yield a value that is supposed to show 
what grade level of education a per­
son would need to understand your 
writing. However, there are a few pit­
falls in getting meaningful results 
from these formulas. Most of the for­
mulas work best on certain kinds of 
writing. For example, many produce 
scores that discourage the use of 
words with many syllables . The idea 
is to reduce the number of words that 
might not be understood by the 
reader. In most technical writing, 
however, there are many long words 
that are commonly used and easily 
understood . 

A second problem is the temptation 
to take the resu lts of the analysis too 
literally . Because the formulas try to 
encourage short words and short sen­
tences, you can easily fool them by 
arbitrarily chopping sentences and 
blindly substituting short words for 
long ones. Obviously, this will result 
in good readability scores but mean­
ingless writing . 

Despite these limitations, a pro­
gram to read text and compute read­
ability scores can be useful. My pro­
gram ANALYZE will read a text file 
as input and print a variety of 
s tatistics such as average sentence 
length, length of longest and shortest 
sentences, total number of sentences 
in file, average syllables per word, 
etc. In addition , the program 
calculates and prints readability in­
dexes using several formulas . If you 
are interested in more information 



.00~ 
Second 
From 
Wallstreet 

Now. o terminal in western 
Kansas is no more than o micro­
second from the data of Woll Street 
or the Commodities Exchange. 

Now. on advanced data com­
munications system allows your 
CP/M" based computer system to ac­
cess almost any dial -up computer. 
capture and store the received 
data. and transfer fi les between any 
two CP/M " systems - even when dis!~ 
formats ore incompatible . 

What would you coll o system lil~e 
this:' 

What Crosstolh con do for you 
depends mostly on what you need 
done. It acts as o "smart terminal ." 
automatically dialing any dial-up 
system . It allows you total modem 
control , changing modem speed , 
data word format and duplex in­
stantly. It captures on-line data for 
analysis off-line , saving time and 
money. It transfers any rype of file 
with complete error checl~ing . 

When you equip more than one 
office with Crosstoll~ . you con ex ­
change information instantly by 
phone, even if you don't subscribe 
to on info;motion uti li ties seNice. 

So no matter where your office is 
located , Crosstoll~ con give you ac­
cess to the world . instantly. Coll or 
write for details. 

NOW AVAILAOLE FOR IOM PC 

. ''M"o'"'·'"'­1900 Leland Dr ..Suite 12 
Marietta .GA 30067 
(404)952-0267 

DEALER INQUIRES WELCOME 
CROSSTALK is o trademark of MicromJf.lnc. 


CP/M Is a registered uodemork of Digital fl.e~o rch Inc. 


Circ le 264 on Inquiry card. 
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JULY "ECIAL SALE ON PREPAID ORDERS 
(CHAllGE CARDS. C.O 0. OR P 0 "S NOT AVAILABLE) 

MUST MENTION AO FOR SPECIAL PRICES 
EXPANSION KIT FOR SSM. PB-1 BY EXTEK PROGRAMS 
2732, 2732 A & 2764 CP/M SOF1WARE DISC 
INCLUDED. 
KIT . . . . . $105.95, A & T . . ... $119.95 

~ :I CALIFORNIA COMPUTER SYSTEMS 
SIOO 

ZOU 32K STAT IC RAM A & T 200 NSEC $468.00 
ZDl5 64K DYNAMIC RAM A & T $35 1.00 
ZZDD S·100 MAIN FRAM A & T $500.00 
24Z2A FLOPPY DISC WITH CP/M 2 2"" $3 29 95 
ZllDA Z80 CPU A & T $249 95 
Z71DA 4 SER IAL 1/0 A & T $291 95 
mu 2 SERI AL. 2 PARALLE L A & T 5305 95 
Z7ZDA 4 PARALLEL A & T S2 T 4 95 
PROTO IOUDS WW $39 95 

APrLE PRODUCTS 
7110 12K ROM /PR OM $99.95 
74Z4A CALEN DAR/CLOCK S106 95 
744DA PROGRAMMABLE TIMER S98 50 
747DA A TO D CONVERTER S105 95 
HIDA GPIB (IE 488 ) INTERFACE $182.00 
7710A ASYN C SER IAL Sl 25 95 
771 ZA SYNC SER IAL S153 95 
77ZOA PARALLE L STANDA RD $105.00 
77ZOI PARALLEL CENTRONICS $105.00 
71111 AR ITHMETIC PROCESS(lR W/DISC 5342 95 
7811 CARITHMETI C PROCE SSOR w1ROM 5342 95 
7520A EXTENDER . . . . $23.50 
7300A APPLE CLIP. . . . $8.00 

--~::Ill MICROCOMPUTER PRODUCTS 
SIOO PRODUCTS 

CB-2 280 PROCESSOR BOARD 
KIT $198 95. A & T S269 95 

VBIC 64 x 16 VIDEO. PCBD S32 95 
KIT $15395 A&T $19995 

VB3 80 CH ARACTER VIDEO 4MHZ 
KIT $345 95 A & T $425 95 

104 2 PARALLEL 2 SERIAL. PCBD $32 95 
KIT $1 5595 A& T $194 95 

PB-1 2708 27 16 PROGRAMMER BOARD 
KIT $1 3595 A&T 518595 

APPLE PRODUCTS 
AID - II SERIAL/PARALLEL INTERFACE. 
A & T . . .... $1 78.00 
ASIO SERIAL 110 
A & T ... $97.95 

APIO PARALLEL 10 W/D CABLES 
A& T... . $87.95 

,fw m£'/;nc. WAMECO INC. 
BOARDS WITH MIKOS PARTS 

MEM-3 32K STATIC RAM. PCBD $36 95 
KIT LESS RAM S95 95 A & T $135 95 

CPU-2 Z80 PROCESSOR PCBD $32 95 
KITLESSROM S1 0995 A&T ST49 95 

CRT-I 16 OR 24 x 80 VIDEO BOARD. PCBD ... 538.95 
KIT .. $249.95. A & T.. . . $299.95 

FPB-1 FRONT PANE L PCBD 548 50 
KIT $14495. A&T s184 95 

MEM-4 65K RAM/ROM BOARD, PCBD.. . . $38.95 
KITLESS MEMORY .. $99.95.A& TLESSMEMORY$129.95 

~D~@~

MONOAY·FRIDAY, B 00 TO 12 00, 1 00 TO 5 30 
THURSDA YS, 8 00 TO 9.00 PM 

(41 S) 728·9121 
P.O . BOX 9SS • EL GRANADA. CA 94018 

PLEASE SEND fOA IC XI STOA AN O CO MPUT ER PAR TS LIST 
VISA Of MASHRCH ARGE Send accounl number 1n1e1baok numbf1 
e1.pua11on dare ano sion your orOtr Apptoa poslage win bf aooeo 
Orders w11n cl'lt<:k 01 rroney Ofdt• w ill bf senl 0051paid 1n U S It you are 

no1 a regular customer olus.e use cnar~ casti+efs cheek Of postal 
money orOt' OthtrwtSt lhtrt will bt a·1wo- wttt1. delay for chteks 10 
cltar Cahl rtsi0tnts aOd 6Giti taa Money Dack 30-day ouaranttt Wt 
cannot acc tot rt 1urne<1 IC s lrta t l'\a\/t t>ttn sO'<>tred lo Putts sut>ttcl 10 
chanot wctl'loul no11ct U0.00 ••••• ,,.., U .DO 11"6" ,.,., H 
.,.. ,. 1111 .... uo 00 
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about specific readability formulas , I 
suggest you see references 3, 4, and 5. 

Counting the Words in a Sentence 
Calculating a readability score re­

quires first that you know the number 
of sentences and syllables in your 
text. At first glance, writing a pro­
gram to count the number of words in 
a sentence seems easy. Just start 
counting words until you find a 
period, question mark, or exclama­
tion point. However, what about the 
other uses for a period? Consider 
what to do about abbreviations like 
Mr., Mrs ., or Ms. What about 
sentences like the preceding one that 
end in an abbreviation? Looking to 
see if the next word is capitalized can 
sometimes help but not always: for 
instance, "I know a man named Mr_ 
Smith. " Also, any ~nalysis should ex­
clude pieces of text that are not part 
of a sentence (such as a section 
heading) . 

I wanted to understand and con­
quer this problem because I knew it 
would pop up in any type of text 
analysis . I djdn't find a perfect solu­
tion, but the one I use works satisfac­
torily . It's based upon work done for 
The Writer's Workbench (see refer­
ence 1). Words that are followed by a 
period are checked against a small 
dictionary containing common ab­
breviations. When an abbreviation is 
found , the next word is checked for 
capitalization . If the first letter is 
lowercase, the program ignores the 
period . Otherwise, the word is 
checked against a list of function 
words (i.e., the, when, etc .). If the 
word is not found in the list, the pro­
gram ignores the period. Periods 
embedded within digits (i .e ., $200.00) 
are ignored, as are isolated periods 
and the extra periods in ellipses . 

Counting Syllables 
I tried several methods other peo­

ple had developed for counting syl­
lables and wasn't completely satisfied 
with any of them. The best was sug­
gested by Richard Parry in an article 
"Minding Your P's and Q 's" (see 
reference 9), which is about writing a 
readability analyzer in BASIC. Using 
Parry 's technique, the program first 
isolates words from the text, then 

counts the number of vowels {plus the 
pseudovowel y ) that are separated by 
a consonant. It also counts double 
vowels, as in read, only once and ig­
nores the trailing e in words such as 
since, force , and nice . I extended Mr. 
Parry's work by counting the e in 
words that end in le if the letter before 
the 1 is not a vowel. This catches the 
ending syllable in words such as sam­
ple and babble but does not count an 
ending syllable in agile or console . 

Analyzing Writing Styles 
OK! You spell perfectly, even 

Strunk and White couldn't improve 
your punctuation, and the readability 
analyzer says you're writing at just 
the right level. But people still say 
your writing puts them to sleep . 
What's wrong? Can your computer 
help? 

Revising Prose (see reference 8) is a 
remarkable book about how to 
restore body and substance to limp, 
lifeless writing. Written by Richard 
A . Lanham, it presents a relatively 
simple way of identifying what's 
wrong and how to fix it. In addition, 
most of Lanham's techniques fit easily 
into computerized analysis . 

Lanham's book rebels against what 
he labels 'The Official Style ." If 
you've ever read documents pro­
duced by bureaucrats, you'll proba­
bly recognize the problem. In modern 
government, no one wants to take 
responsibility for anything . This 
results in a peculiar style of writing 
that has become so popular that 
many people don't recognize it for 
what it is-evasive double-talk . 
Worse yet, many people have 
adopted it as the way in which docu­
ments must be written. 

Bureaucrats don' t write, 'We must 
fix this problem. " They write , "It has 
been determined that effective utiliza­
tion of our resources will require allo­
cation of manpower to the target 
problem area. " This bloated style of 
writing stems from overuse of passive 
verbs and prepositional phrases. 

With sentences written in the pas­
sive voice, you can't tell who is doing 
what to whom . Instead of saying, '1 
did this, " you say, "It was done ." In 
scientific and technical writing, many 
people believe that writing in the pas­

http:TLESSMEMORY$129.95
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16K STATIC RAM $169 64K STATIC RAM $ 795 

3 2K PARTIALLY POPULATED $479 4SK PARTIALLY POPULATED $859 

Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and rel iability 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 8c QUALITY 
Memory Merchant's boards are 
created by a designer, well-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. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 

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. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add ICA# ) 
with your order. Sorry, no C.O.D'.s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER Inquiries Invited. 

fill ,M mczmorv 
ilJlil/ marchant 

14666 Doollttle Drtv 
San L ndro, CA 94577 

(415) 4B3·1008 

64K RAM, Model MM65K16S 
Cool running operation to 10 MHz 
Ultra low-power consumption 

Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 

2.K window which may be located 
in ·any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8 ) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 
Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with 1K 

windows 
Four independent 4K X 8 byte 

segments 
Uses field proven 2114 (1K X 4 ) 
Low-power consumption (Typ.1.3Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 

Prices, terms, specifications subject to change without notice. 

Circle 240 on Inquiry card. 



USE IT for . . . 
• 	 Education, Training & Testing 
• 	 Order Entry and Processing 
• 	 Process Control 
• 	 Retail Point of Sale 
• 	 Database Query Programs 
• 	 Any application where you need 

quick and easy user interaction . 
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To-Go 

sive voice makes the w riting sound 
more objective. I think the passive 
voice makes wri ting harder to read 
and boring . 

Prepositional phrases are impor­
tant, but using them too much fills up 
sentences with nouns and squeezes 
out the action. People like to read 
something with punch-not, "After 
discussing many options for control­
ling the situation in the event that 
there is a lack of suitable alternatives 
to the primary plan of action, it was 
decided to study the issue further in 
order to facilitate rapid response to 
future requirements ." 

Lanham 's book has many useful 
"prescriptions" to help improve writ ­
ing style. He suggests circling passive 
verbs and prepositions in the section 
to be revised. This shows you where 
the problem is . Then with the marked 
copy you can apply Lanha m's tech­
niques and rewrite your prose into 
something clearer and easier to read . 

REVISE is a program I'm currently 
working on that will mark such sen ­
tences for you . In addi tion, REVISE 
will mark occurrences of the same 
word used too closely together in a 
document. This will show you where 
you might substitute a synonym in 
order to achieve variation. Of course, 
you still have to revise the sentences 
yourself, but the principles outlined 
in Lanham's book should be easier to 
apply with REVISE to help you . 

The Future 
I believe that the fut~re will reveal 

new ways in which computers can 
help people to write and com­
municate better. I haven't had time in 
this article to discuss even a signifi­
cant fraction of the possibilities. 
What should you watch fo r? Well , 
reading some of the articles men­
tioned in the bibliography should 
give you an idea of what other people 
are working on . My own ideas extend 
to such concepts as computerized 
"ghost writer" programs, which can 
take an outline for a piece of fiction, 
for example, and write a novel from 
it. (See Kevin McKean's article "Com­
puters , Fiction and Poetry, " page SO 
in this issue .) Perhaps a form of fic­
tion might come into vogue in which 

+- Circle 187 on Inquiry card. 

Circle 188 on Inqu iry card. 

programmed "books" would tell a 
different story each time you read 
them. The only limit on the im­
aginative use of computers in writing 
is the imagina tion of the program­
mer. W ho knows? • 
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COMPUTER FORMS 
AND SUPPLIES 

WE SUPPORT MORE SYSTEMS WITH • 
FORMS THAN ANYONE! 

INVOICES • ST ATE MENTS • CHECKS• P.O.' s • SHIPPERS • M EDICAL FORMS 

Accounting Plus • Alpha Micro• Apple Computer• BPI Systems • Broderbund • CADO • Cen· 

e turlon/Warex/EDS • Cimarron • Compumax Associates • Continental Software • D.B. Solt· e 


ware • Dakln·S • Data Train • Denver Software Company • Designer Software • Dlg llog • 

e Durango• Datamost • Dynabyte • IBM 5120 • IBM Sys 32/34 •IMS• lnsoft • LIBRA• MCBA • e 


NEC • Northstar • Open Systems • Osborne • Peachtree • R & B Systems • Radio Shack • 

e Rocky Mounta in Software • Serendipity• Shasta • (SSG) • Systems Plus • Taranto• TCS • e 


The Bottom Shelf • Van Data • Vector Graphic • Wang 

e WE SUPPORT 170 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR • 
SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 

e FOR YOUR SOFTWARE. e 

•: : E.~\ •• itl WORD PROCESSING LETTERHEAD • 
e 	 I

' SHEER CUT LETTE RHE AD FROM CHECKS TO- GO USES A NEW PROCESS TO 
: PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. • 

e 	 : NO RMAL COMPUTER PAPER USES FIVE PE RFOR ATIONS PE R INCH , BUT 
1 SHEER CUT USES A NEW TECH NOLOGY TO PRODUCE 80 PERF S O.R • 

e 	 t "TIES" PER INC H. THIS PRODUCES A VERY CLEAN AN D UNIFO RM 

: EDGE WH EN BU RST , AN D IS ECONOMIC AL IN BOTH SMALL AND LARGE 
 • 

e 	 t QUA NTITIES . SHE ER CUT IS AVA I LABLE ON A STOCK FORM BAS I S 

: I N FOU R "CL ASSIC LAID " PAP ERS , OR IN ANY TY PE PAP ER ON A 
 • e 	 t CUSTOM ORDE R. EVERY OTHER FORM CAN BE I MPR I NTED TO PRODUCE 

1 CONTINUOUS FIRST AND SECOND SHEETS. BLAN K PR I CES AR E $6 0 
 •e 	 ',, FOR 1,000, $235 FO R 5,000 AND $ijQQ FO R 10 , 000 , 

e ',!MPR I NTI NG, DE ALER, AND VOLUME PRICING
.',,.',,.' ... ,..,, 

TAX FORMS• ··-: 
r- e: SAVE 30 % ON YOUR 1982 TAX 

/ ~ : FORMS IF YOU PLACE YOUR 
• 	 J ORDER THIS MONTH 

e 1CALL FOR FREE 1982 TAX FORMS CATALOGd 

• ' 
I 	 I 

~Checks 

IN CALIFORNIA 8384 Hercules Street NATIONWIDE 

800-552-88 17 La Mesa, .CA. 92041 800-854-2750 

CALL TOLL FREE: (800) 854-2750 IN CA (800) 552-8817 
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Red Baron. Homeof the Nation's 

NEC 8023 

Outstanding Graphics, Print 
Quality & Performance 

-144 x 160 dots/inch • Proportional Spacing 
• lower case descenders • N x 9 dot matrix 
• 8 character sizes • 5 unique alphabets 
• Greek character set • Graphic symbols 
• 100 CPS print speed • Bi-directional logic­
seeking • Adjustable tractors • Single-sheet 
friction feed • Vertical & horizontal tabbing 

NEC 8023 Stall
Dot Matrix . ........ . list $795 

IDS Paper Tiger 
Prl m 80/132 

Affordable Color, Speed 

Dot Resolution Graphics • 9-wire staggered 
printhead • Lowercase decenders • Over 
150 CPS • Bi-directional , logic-seeking 
• 8 character sizes • 80-132 columns 
• Hi-res dot graphics • Proportional spacing 
• Text justifications • Optional Color 

Priam 80 ........... . . List $999 $tall 
Priam 132 (Color) ..... List $2095 

NEC Splnwrlter 
7700 & 3500 

Daisy Wheel Quality Leader 

High speed, letter quality • 55/35 CPS 
• Typewriter quality • Bi-directional printing 
& proportional spacin~ • Quiet • OCR quality 
print • Hi-res plotting/graphing • Quick change 
ribbon • Optional cut-sheet feeder, horizontal 
or bidirectional tractors • Prints up to 8 copies. 
NEC Splnwrlter RO 
Serial Parallel nxx .. .. list $3055 $2575 

35xx .... list $2290 $1975 

Smith Corona TP-1 
Daisy Wheel Printer For Under $900 

The Epson Series. High-Quality Printers at a Low Price. 

• 
A real character printer • Standard serial or 
parallel data interface· Drop-in ribbon · 144 WPM 
• Various type fonts available • Loads paper like 
typewriter· Handles single sheets for forms 
·Compatible with most micro computers 

Smith Corona TP-1 . . . . . list $895 scan 

Epson MX80/ MX80FT 
9 x 9 dot matrix • lower case decenders 
• 80 CPS • Bi-directional • logic seeking 
• 40, 66, 132 columns per line • 64 special 
graphic characters: TRS 80 Compatible 
• Forms handling • Multipage printing 
• Adjustable tractors 
Epson MX80 ........ List $645 $&all 
Epson MXSOFT ...... list $745 

Epson MX100 
Same basic features as the MX80 • Plus 
friction feed for single sheets • Plus 15" wide 
carriage • Dot Resolution Graphics $C 
MX100 .... .... . .... l ist $995 all 
Full Line of Epson Accessories 

Anadex DP-9500A 
The Quiet Serial Matrix 

lmpifct 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 3.5K buffer 
• Correspondence quality print 

Anadex DP-9500A ... . List $1725 scan 
Anadex DP-9620 . . . .. List $1845 

Televldeo CAT's 

Price, Performance & Reliability 


-·-------------- --­
-- -'= .. ..:.~ ­

910 ....... List $699 $600 
925 ... .... List $995 $750 
950 ....... List $1195 $970 

Interface Equipment 
Complete Stock of Options, 


Cables and Accessories. 


CCS APPLE SERIAL Interlace & Cable . $150 
ORANGE INTERFACE for Apple II 

Parallel Interlace Board and Cable .. $110 
NOVATION 0-CAT 

direct connect modem ............ $180 
COMPLETE STOCK OF EPSON 

ACCESSORIES ................... $Call 
CUSTOM PRINTER CABLES FOR Apple , 

Atari, IBM, TRS-80 (all models) ..... $Call 
HAVES MICROMOOEM . . . ....... $300 
PRINTER ST ANDS: Large .... $99 

Small ............. $25 
PRINTER RIBBONS- Most Types ..... $Call 



Largest Computer Printer Inventory. 

The Gr ppler+ 

Apple Graphics Interface 

\, 

Graph ic screen dumps with keyboard 
commands • Dual Hi-Res Graphics • Inverse 
graphics • Apple Ill compatible· • Printer dip 
switch • Emphasized graphics • 90° Rotati on 
• Center graphics • Chart recorder mode and 
more. 

·Requires Software Driver $175 
Grappler+ ... . ........ . . . 

The Okldata Serles 
Hi-Res & 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 82A .. .. . ..... List $649 $480 
Okadata 83A (w/Tractor) .. List $995 $745 

Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists, they know the capabilities of 
each printer-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. 

C. ltoh F-10 
Low Priced Letter Quality 

40 cps • Uses Diable Standard Printwheels 
• Built-in word processing functions • 
Universal power supply • Optional bidirec­
tional tractors • Prints original plus 2 copies 
• Quick-change cartridge Ribbon 

C. ltoh F-10 .... .. . . List $1995 $Call 

Customer Benefit Package 1 

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 . 

Here's How To Order: Call Toll Free For Catalog: 
Phone orders are welcome; same-day ship­
ment on orders placed before 11 :00a.m. Free 1-800-854-8275 
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 . •==IE 

RedBarori 
Member Better 
Business Bureau 1100 N. TUSTIN #207, ANAHEIM, CA 92807 



The Historian 

and the Microcomputer 


A student of the past meets the machine of the future. 

The computer with its ability to 
manipulate and analyze data at a 
phenomenal speed has been responsi­
ble for significant changes in histor­
ical research methods and the teach­
ing of history . The emergence of the 
microcomputer is but the latest and 
an important step in the interaction 
between hardware and history . 

To understand what a historian 
would use a computer for, you only 
have to realize that since the rise of 
modern states in the seventeenth cen­
tury, vast amounts of information 
about economic, social, and political 
behavior have been stored in 
numerical form: numbers of people; 
amounts of money; casualties from 
war, famine, and disease; votes for or 
against almost anything ; grain 
tonnage; tax records; and so on . 

No competent student of social 
change can afford to ignore this quan­
titative information because it pro­
vides so much of the background 
within which the lives of historical 
figures have been framed . Everybody 
knows something about , say , 
Napoleon or Thomas Jefferson . But 

About the Author 
Don Ka rl Rowney is professor of Russian 

and Soviet history at Bowling Green State Uni­
versity where he also teaches quantitative 
methods in history. Rowney is currently Chair­
man of the A merican Historical A ssociation 's 
Com mittee on Quan titative Research in H is­
tory , and is firs t vice-president of the Interna­
tional Committee on Soviet and East European 
Studies . 
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Department of History 


Bowling Green State University 

Bowling Green, OH 43403 


to learn more than just a little, you 
must come to terms with the eco­
nomic, demographic, and sociolog­
ical conditions of their times. This is 
what quantitative history is about. 

Quantitative history involves pro­
fessionals such as political scientists, 
economists, and sociologists , as well 
as historians. Although the Quan­
titative Research Committee of the 
American Historical Association was 
one of the early efforts to stimulate 
and guide interest in this work, subse­
quent initiatives have gone beyond 
the historical profession . These in­
clude the Journal of Interdisc iplinary 
History , edited by scholars at the 
Massachusetts Institute of Technology 
(MIT) and Princeton, the computer­
ized Historical Data Archive at the 
University of Michigan's Center for 
Political Studies, and the Social 
Science History Association, with 
headquarters at Southern Illinois 
University . Clearly, the use of com­
puters in research and teaching has 
affected many disciplines . 

The Hardware Shift, 1960-1980 
In the late fifties , computer systems 

at universities were comparatively 
small and difficult to use. For these 
reasons they could also be described 
as elitist . Access was limited to a tiny 
minority of the campus population­
engineers and scientists who needed 
the computer's arithmetic skills . The 
social scientists who used these 
machines were few and far between, 
and the days of sophisticated data-

management and statistical-analysis 
packages that have become so impor­
tant to us were still in the future . 
But the large computer installations 
that began to make their appearance 
in the sixties changed all of that. 
The size of machines such as IBM's 
7090 or Control Data's 6600 together 
with their comparatively fast pro­
cessing times resulted in both a cen­
tralization of computing and a 
substantial increase in the number of 
users. Because the machines were 
very expensive to acquire and to 
maintain, even large universities 
could not contemplate supporting 
more than one of them. Management 
of the big, new machines required 
considerable technical skill and a 
sizable bureaucracy to serve efficient­
ly the increasingly diverse body of 
users. 

The huge, multimillion-dollar in­
stallations of the sixties and early 
seventies were largely responsible for 
producing the first generation of com­
puter scientists . Moreover, large­
scale instruction in computer pro­
gramming became common. Com­
puter literacy became one of the com­
mon campus buzzwords . All this 
resulted in more people clamoring for 
time on the machines . Historians 
were often at the bottom of the priori ­
ty list. In the end, each computer user 
found himself in a very long line 
where the most relevant question was 
always, "What's turnaround like to ­
day?" 

The new state of affairs, however, 
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MEC PC-8023A-C 

Dot Matrix Printer 

-J 
$49488 UPS DELIVERED 

• 100 characters per second 
• Adjustable tractor & friction feed 
• Proportional spacing & true descenders 
• Hi-Res, dot-addressable graphics 
• 5 fonts, 8 sizes & Greek/Math characters 
• Subscript, Superscript & underlining 

IDS Printers 
IDS PRISM 80 w/Sprint Mode, Dot Plot, 
and Cut Sheet Feeder ..... .... ._.009" 
IDS PRISM 132 includes all the above plus 
4-color graphics . . .. .......... •1714• 

Smith-Corona Printer 
TP-1 DAISY WHEEL PRINTER (Parallel or 
RS-232C), 1O or 12 pitch . . . . . . . '69911 

Okidata Printers 

MICROLINE 82A ..... .. ...... . . . . •47411 

MICROLINE 83A . . . . . . . . . . . . . . . . . '73911 

MICROLINE 84 (Parallel) .. .. . . ... ...08411 

MICROLINE 84 (RS-232C) ...... . . 9121411 

NEC Printers 

NEC 3510/3530 Spinwriter (Parallel or 
RS-232C) 35cps ......... . . ... '190411 

NEC 7710/7730 Spinwriter (Parallel or 
RS-232C) 55cps . ... . ... . ..... '2559" 

Epson Printers 

MX-80 w/GRAFTRAX . . . . . . .. . .... 9479" 
MX-80/F-T w/GRAFTRAX ... . . ... . . '58911 

MX-100 ... .... .. . .... .. .... . . '74411 

C.ltoh Printers 

C.ITOH PRO WRITER (Parallel) . . .. .. •50911 

C.ITOH PRO WRITER (Parallel & RS-232C) 
3K print buffer, 120 cps ...... .. '66411 

C.ITOH F-10 STAR WRITER Daisy Wheel 
(Parallel or RS-232C) 40cps . . . ._.49911 

Cables and interfaces available for the APPL£, 

ATARI, CBM/ PET, IBM, OSBORNE, and TRS-80. 


Orders & Information: 

CALL (603)-673-8857 


Orders Only: CALL ( 800).343-0726 

No Hidden Charges 
No surcharge for credit cards-No charge for 


UPS shipping- Stock shipments next day 

All equipment shipped factory fresh with 


manufacturer's warranty-We accept CODs 

Prices S<Jbject to dlong~ 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 

JHE aorr~~ 

. did have some benefits. Big, fast , and 
comparatively cheap computing 
made low-priority work (such as his­
torical research) possible on a large 
scale. It certainly seems fair to say 
that many historical projects and col­
lections of data used for historical 
research would simply not have been 
possible without the million-dollar 
computers that made individual jobs 
relatively inexpensive. 

Moreover, as prices in the com­
puter industry began to drop in the 
seventies, software (such as the 
Statistical Package for the Social 
Sciences) and hardware (such as tele­
printers and video-display terminals) 
became more readily available. These 
by-products of economies of scale 
often made the research process in­
comparably easier. 

Source of a New Shift 
Eventually some universities began 

to acquire microcomputers to take 
over some of the load previously car­
ried by terminals that were connected 
to mainframes. This precipitated the 
shift away from crowded computer 
centers to personal computing. At the 
same time, microcomputers moved 
out of the hobbyists' domain and into 
the office. 

Microcomputers are much more 
easily obtained by small institutions 
and individuals than big computers, 
and they need not present the same 
magnitude of technical and organiza­
tional problems usually associated 
with large mainframe installations. I 
see both positive and negative conse­
quences of this changed state of 
affairs . 

The advent of the microcomputer 
means that scholars who previously 
would not have used computers will 
now do so. I've used a microcom­
puter for less than a year, and I find 
that it has become indispensable for 
applications that had never even 
occurred to me before. For example, I 
now take research notes on the com­
puter (using Software Publishing 
Corporation's Personal Filing Sys­
tem). Bibliographic materials, essen­
tial for my work as a professional his­
torian, are easily stored on the com­
puter and are more easily retrieved by 
subject, author, title, and date or 

place of publication than through any 
card-file system. I maintain a subject­
and source-ordered current events file 
that is based on several news sources 
and that has become an essential sup­
port database for consulting work I 
do. 

Even more important, my word 
processor has transformed for me the 
process of turning ideas and research 
materials into text. Even though 
have free access to excellent secretar­
ial help, I prefer to use the word pro­
cessor. Essentially, it's a more effi­
cient way of producing manuscripts . 

Special Headaches 
The experience of having a com­

puter dedicated to your own research 
problem was common in the early 
days of computing because of the 
nature of machines like the IBM 1620 
(the first computer I used). In the case 
of these early machines time was re­
served in advance because it was fre­
quently necessary to alter the com­
puter by inserting the appropriate cir­
cuit boards. When the computer was 
actually being used, it was completely 
dedicated to the user who had re­
served it. Very importantly, turn­
around was immediate because all pe­
ripheral devices were located in the 
same room as the computer and were, 
like the computer, .dedicated to the 
user . Thus, one knew at once whether 
a run was successful: the gratification 
of success was just as immediate as 
the frustration of failure . This, of 
course, was an experience largely 
unknown to those who had experi­
ence only with the batch processers of 
the sixties and seventies. Even remote 
terminals, although they are designed 
to give the impression of exclusive ac­
cess, are often handicapped by 
delayed response time and by the 
location of peripherals such as 
printers and data-storage devices in 
other places. With the coming of 
microcomputers, it is clear that the 
experience of using a dedicated com­
puter is becoming common again. 
Nevertheless, user experiences with 
the "dedicated" 1620 and today's 
microcomputers are far from identi­
cal. 

Users in the early days before the 
advent of the giant computers and the 

Elm Street, Milford NH 03055-0423 
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accompanying bureaucratization gen­
erally weren' t responsible for basic 
decisions concerning both hardware 
and software. People familiar with 
computers decided what equipment 
and programs were needed . The pur­
chaser of a microcomputer, however, 
is often obliged to make decisions 
about software and hardware pur­
chases himself, regardless of his tech ­
nical knowledge . 

Difficulties are compounded by the 
very advantages that we associate 
with microcomputers. Just as com­
puting itself has been decentralized by 
microcomputers, so information 
about them-about what they can 
do, how they do it, and how much it 
will cost-is now vastly decentral­
ized. There seems to be no one place 
to go for information that wiJI help 
you make an intelligent decision 
about what to buy to fit your specific 
needs . Inevitably, decisions that 
sometimes involve thousands of 
dollars are made in a relative infor­
mation vacuum. 

For instance, a social scientist who 

wants to know where to get a pack­
age of statistical programs that will 
suit his needs may find himself en­
gaged in a major research project just 
to uncover this information . Com­
puter stores- at least in my exper­
ience-are of very li ttle help with 
problems like these because their big­
gest markets, even in large university 
towns, are small businesses and home 
users . 

Moreover, many of the established 
resources for solving computing 
problems are not helpful with micro­
computers. For example, since the 
early seventies, a standard tool for 
solving statistical analysis and data­
management problems has been the 
Statistical Package fo r the Social 
Sciences (SPSS). 

At this writing, any scholar who 
has hungered for an SPSS for micro­
computers is fated to disappointment. 
SPSSG, the "miniversion" of SPSS, is 
designed to run on systems with 
fewer than 128,000 bytes of main core 
storage. Some microcomputers such 
as the new IBM Personal Computer 

. 
~: =:f~1:~ P.C. UPGRADES 

I 

·-

Asgis Systsms lntroducBS: PHALANX 

• 64K Memory (Sockets to 256K) 
• 2 RS 232C Ports 
• 1 Printer Port 
• IBM Hardware and Software Compatible $445 
• 1 Year Warranty 
• Quality Design and Operation 

Everything for the PC 

• Disk Drive Kit (Single Side) .. . . . . .......... . . ... . ... . $235 
• Disk Drive Kit (Double Side) .. . ..... .... . . . . . . . . . .. . . $305 
• 16K Memory Kit ... ........... ... ... ... ....... . ... $24 
• NEC 802 3A w/cable . ..... . . ....... .... . . .. ... . ... $529 
• Rat TRAX (Total Screen Copy Utility for NEC, EPSON , OKI ) . .... $25 

Also • Disk Drives (3rd & 4th ) • Color & Green Monitors 
• Monitor Extension Cable • Monitor Extension Cable 
• Printer Cable • Floppy Disk Adapter Board 
• 3M Diskettes 
• EPSON (w/GraphTrax Plus). OKIDATA and Letter Quality Printers 
• Hi Res Green Plug Compatible Replacement for IBM 's Monochrome 

with P31 Phosphor for light Pens 

More Software and Hardware Coming 

AEGIS SYSTEMS 
P.O. Box 401 202 W. Bennett Seline Ml 48176 

Volume Discounts Available 
1-800-521-0521 (In Mich) 313-429-2678 

and the Apple III are designed to 
operate at these levels and above . (At 
least two RAM [random-access read / 
write memory J cards that will boost 
the Apple II into the 192K-byte range 
have been announced recently.) 
Nevertheless, there does not yet exist 
a microcomputer-oriented SPSS 
package. According to a representa­
tive of SPSS Inc ., plans for a package 
suited to the IBM Personal Computer 
are in the works , but it's unlikely tha t 
anything concrete wiJI emerge before 
1983. 

In fact , interest in developing soft­
ware resources for microcomputers 
and in disseminating information 
abou t these developments appears to 
be quite casual among members of 
the social science research and educa­
tion community. For example, I con­
tacted Science Research Associates, 
the IBM subsidiary, to inquire about 
its plans for development of pro­
grammed instruction packages in his­
tory, the social sciences, or statistics. 
I was told that there was little done as 
yet by way of concrete planning and 
that if I wanted to send them ideas or, 
better yet, finished programs, they 
would be given careful consideration ! 

Apart from direct research applica­
tions such as statistical analysis and 
data management, one of the crying 
needs at the moment is for imagina­
tive and effective simulation and pro­
grammed instruction in history . The 
possibilities are obvious and virtually 
endless. If we can replay the major 
naval engagements of World War II 
(with Avalon Hill 's Midway Cam­
paign, for example), we should cer­
tainly be able to replay the major 
nineteenth-century presidential elec­
tions. Anyone who has the program­
ming skills to create one of the many 
imaginative games around can surely 
recreate the interaction of the com­
ponents essential to the origin of 
World War I. And if it's a question 
either of specific subjects or of the 
relevant and necessary information to 
be included, I am quite prepared to 
make well-documented recommenda­
tions just as other historians would 
be . Developments in these areas and 
information about new developments 
are remarkably scarce. 
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The high speed, cool, 
reliable static ram 
without waitstates. 
Our RAM67 static RAM offers low 
powe r for cool operation and high 
reliability. It is the fir st S I 00 mem­
ory of irs size to offer bauery back 
up. The RAM67 will run without 
waitstates with any prese nt S JOO bus CPU. 

Advanced f eatures of the 
static RAM67: 
D Low power C MOS RAM 
D 100 ns access time 
D No wait states with our 10 MHz 

Ligh/lling One'" 
r::J 8/16 bit operation 
D Phantom disable 
[] Battery back up option 
If you need high performance and high relia­
bility at an affordable price, the RAM67 is the 
memory for you. 

128 K RAM .. . ...... . . $1495.00 
Battery back-up option .... . .. ....$100.00 

The Lightning One 

The Lightning One is the fastest S I 00 CPU 
board presently avai lab le. The 8086 processor 
with its two co-processors, the 8087 and 8089, 
provide exceptional data manipulation , nu ­
meric processing and 1/0 handling capability. 

Th e Lig htning One f eatures: 

D 8086 or 8088 16 bit processor 
D 4,5,8, or 10 MHz jumper selectable 

operation 
D Optional 8087 and 8089 co-processors 
D Onboard monitor with diagnostics 
::::::: 9 vectored interrupts expandable to 65 

When you need mini-computer performance 
at micro-computer prices, the Ligltming One 
should be your choice . Benchmarks avai lable . 

Prices start at . . . .. . ......... . .. .$395-00 


Other LDP Products 

In addition to the RA..i\t\67 and Liglu11i11g One, 
Lomas Dara Products offers the following fine 
products: 

D HAZITALL System Support 
2 serial ports, 2 parallel ports, clock/calendar, 
95 1I or 95 12 math support (option), hard disk 
controller host interface . .... A & T, $325.00 

0 LDP72 Floppy Disk Controller 
Single or double density operation, single or dou­
ble sided disks, controls both 8" and 5 '/ • " floppy 

For 16 bit computing on the SJOO bus, 
come to the leader . .. 

Cirives, digital data separator for ad­
justment free reliable operation .... 
. ........... . . . . A & T, $274.95 

D LDP1281256K Dynamic 
RAM 

An advanced dynamic RAM wit h 

stati c like performance. An ideal 

choice for large memory configura­

tions where cost is an important con­


sideration. No DMA, or reset restrictions . ... 

.. ... . A & T, 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 8K of on-board EPROM, lK 
bytes of RAM, I serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 
board 8088 processor ....... A & T, $349.95 

Software Available 

C CPIM-86 · 

Full track buffered BIOS, memory disk support, 

double density format .... . ........ $300.00 


O MPIM-86' 
Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 

O MS-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 trademark of Digital Research. 
••MS-DOS rraJemark of Microsoft. 

Ligltmi"g 011e muh:mark of Lomas Data Products, Inc. 

Dealer and O.E.M. inquiries invited. 

LOMAS DATA PRODUCTS, INC. 

729 Farm Road, Marlboro, Massachusetts 01752 D Telephone: 617-481-2822 
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Experts Voted 

(!~aLLCUl\RD 

Software Product of the Year 

Info World 

A».'~n:P.!i;!l 

for spelling errors. 

Compresses 20,000 word 
dictionary yST 

Fo 

a speci national 

dictiona g British 


spelling, no extra 

cost.(Ad ctionary.) 


ing 
ty. 
word 

proces hines. 
It's the only award winner! 

Has your work been Spellguarded? 

PLACE 

1nnoVATIVC! 
software applications 

The Plaza Build.1.ng 


1150 Chestnut lane 

Menlo Park. Ga.lifornJ.a 94025 


Teleph one 415 326 0805 

Excellent dealer opportunities! 
Give us a call today. 

CP/ M/ Trade marlc Digital Resea rch.Pacific G rove,CA 
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Hope in Ann Arbor 
This is not to say that progress is 

nonexistent. Although it is slow in 
appearing, some help does seem to be 
at hand. One oasis of rationality in 
the creative chaos of microcomputers 
is in the Institute for Social Research 
at the University of Michigan. Under 
the auspices of Gregory A . Marks of 
the Inter-university Consortium for 
Political and Social Research a union 
of hardware and software is actually 
taking place. For example, many 
Zenith Z-89s complete with disk 
drives are wired to two Prime mini­
computers and to the university's 
Amdahl mainframe . The combina­
tion, as Marks puts it, aims to give 
the user the number-crunching power 
of big machines under the friendly 
facade of microcomputers . 

An industry...that 
alms to make its 

product the bicycle 
of the information 
world clearly needs 

to give software 
development a higher 

priority. 

At the same time, Marks and his 
colleagues are making efforts to take 
the mystery out of using microcom­
puters in the social sciences . Their 
efforts include preparing introduc­
tory literature on microcomputers 
and their uses for distribution to 
members of the Inter-university Con­
sortium. As well, they hold seminars 
designed to introduce the uninitiated 
to microcomputing (open, for a fee , 
to outsiders). As part of this effort, 
they're developing a combination sta ­
tistical package/ training program. 
The idea is to produce a program that 
would run on a microcomputer and 
that would help students grasp the 
uses of both statistics and computers 
in social research by letting them 
work with real historical , social , and 
political data . 

Other hopeful signs are evident in 
the trade magazines. Statistical and 
data-management packages, such as 
those available from Blue Lakes Com­

puter or Ecosoft, seem prom1smg. 
Strategic Simulations offers a simula­
tion of presidential elections that ap­
pears to include some historical data 
and that aims to put the player in the 
place of a campaign strategist . 

Before committing limited re­
sources to any of these products, you 
will want to know whether they fit 
your needs; a visit to a computer 
store often provides only the most 
limited information-even if the 
product happens to be in stock. Prod­
uct reviews in trade magazines are 
useful, of course, but they may be dif­
ficult to find and are often superficial. 
Catalogs that contain lists of products 
with discussions of their virtues are 
also helpful. 

At present , making decisions about 
software for microcomputers is a lot 
like trying to direct-dial long distance 
in total darkness : it requires great 
care and experience . Learning can be 
frustrating , and mistakes will in­
evitably be costly . 

A Call for Changes 
I have some specific suggestions for 

changes that would make life easier 
for scholars like me who use micro­
computers . 

The computer revolution, sociolog­
ically speaking, is an information rev­
olution. It should not be surprising, 
then , that information management 
has become the most central problem 
for computer users. The kind of infor­
mation problems I have in mind here, 
however, concern software and hard­
ware products that are available to 
solve certain problems . 

Up-to-date, reliable information 
about available products is badly 
needed. The market , consisting of re­
searchers and teachers , is an intelli­
gent one and it generally knows what 
it wants. High-pressure salesmanship 
and elaborate packaging are, there­
fore , likely to be counterproductive . 

One of the most imaginative mar­
keting techniques I have seen is Con­
text Management Systems' offer to 
send prospective customers a disk 
that demonstrates its "Context Con­
nection ." I would like to see this ap­
proach used widely. 

I propose that manufacturers retain 
a computer network, such as the 

http:Build.1.ng


Peripherals FANTASTIC PRICES! 

Unlimited ... ouR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 

Z·89-48K 
Z·90-64K DO 
Z-19 Terminal 
Z-121Monitor12 '' 

$2299 
$2588 

$777 
$149 

ATARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 815 Dual Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 

$688 
$318 
$174 
$444 
TBA 
$166 

$59 
$84 
$34 
$74 

$114 

NEC PRINTERS 

7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 
3500 Serial Spinwriter 

NEC DOT MATRIX 
PC-8023 

Call for prices on ribbons , etc . 

$2279 
$2649 
$1699 
$1599 

$474 

MORE PRINTERS 

Anadex 9500/9501 
Anadex DP­ 9000 
Okidata Microline BOA 
Okidata Microline 82A 
Okidata Microline 83A 
Tractor (OKI 80 + 82 only) 
Diablo 630 

$1295 
$1049 

$339 
$474 
$724 

$60 
$2044 

MONITORS 

Sanyo 12 '' GRN Phosphor 
Sanyo 12 '' Black +White 
Amdek 12 '' 300 GRN Phosphor 
Amdek 12 ., Color 
NEC 12 '' GRN Phosphor 
NEC 12 '' Color 

$266 
$239 
$164 
$344 
$164 
$344 

EPSON PRINTERS 

MX-70 
MX-80 w/Graphics 
MX-80 FT (Friction + Tractor) 
MX-100 (15 ., Carriage) 

Call for prices on 
Ribbons, Cables and Interfaces 

$288 
$444 
$544 
$744 

NEC-PC 8000 
Series Microcomputer 

PC ­ 8001 A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031 A Dual Mini Disk 
PC-8032A Add-on Mini Disk 

Call for Software Prices 

$888 
$588 
$888 
$777 

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 10AM. 
Free use of Mastercard and VISA. Per· 
sonal checks require 2 weeks 
clearance. Manufacturer' s warranty 
included on all equipment. Prices sub· 
ject to revision. C.0.D.' s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7400 

62 N. Main St.• Natick, MA 01760 
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SPECIFICATIONS 
CPU: Z80KAYCONIP II RAM: 64K Bytes 
DISK STORAGE: Two double density 5%" floppy disk 

drives with 195K bytes each 
KEYBOARD: Detachable full typewriter keyboard with 

14-key numeric pad and 4 cursor control keys 
VIDEO DISPLAY: Green phospher P31 9" display, 80 

columns x 24 rows with scrolling capability 
CASE: Portable, self contained, low-profile package 

with carrying handle 
INPUT ANO OUTPUT CONNECTIONS: 
• 	 MODEM/RS232C interface 
• 	 Centronics parallel printer interface 
STANDARD SOFTWARE: 
• 	 CP/M"' 2.2 - General purpose operating system 
• 	 S/BASIC '" - a structured BASIC compiler for quickly 

obtaining problems solutions 
• 	PROFIT PLAN N - Electronic worksheet for independent 

variable manipulation and forecasting 
• 	 SE LECT'" - Complete word processing system 
• 	 TEACH N - User friendly self-teaching guide to 

SELEG~ 

BGNLSKAYCOMP Shipping Weight 33 lbs $1795.00 
B&NLSKAYCOVER Vinyl cover for KAYCOM PII $55.00 

All You Could Want For Your Business or Family - $1795.00 
KA YCOMP II is the handy, portable business and family computer that was 
developed with one person in mind- You.You are now able to be more productive,apply 
more effort to yourcreativity and able to save time in your business and at home.You also 
save money because KA YCOMP 11 is del ivered with all the hardware and software 
you need for the low price of $1795.00.The many hardware and software features make 
the KA YCOMP 11 the greatest value when compared to any computer in the low priced 
field. 

MINDING BUSINESS AT WORK 
During business hours,KA YCOMP II performs at full stride.Tedious, time consum­

ing operations like NR, N P, Gil, payroll, inventory control, and more may be performed 
with the wide variety of CP/MN application programs available on the market 

WORD PROCESSING AND MORE 
To reduce the time and expense of your "papermill," KA YCOM P II , with its 

SELECr word processing program will assist you in composing,editing, and printing all 
of your word processing requirements. You can compose business letters, advertise­
ments. brochures, manuals, handbooks, and business forms. With SELECfsN merge 
feature, take the drudgery out of mailing your standard forms and printing labels. 

POWERFUL HARDWARE 
The NLS KA YCOMP II uses the tried and proven ZBO central processing unit: the 

most widely used CPU in the industry. NLS packs the KA YCOMP II with afull 64K of 
memory; no more "OUT OF MEMORY" in the middle of a program! The disk storage 
capacity of the KA YCOMP II is an impressive 390 Kb.The drives are formatted with 40 
tracks,512 bytes per sector, in asoft sector format The drives will read single or double 
density disks for optimum storage and compatability. 

The KA YCOMP II has an RS232C serial port and Centronics type parallel interface 
for communications with the outside world. The serial port provides asynchronous 
information from 110 to 19,200 baud and may be hooked up to modems,printers, plotters, 
or any other device containing an RS232C serial interface. The parallel interface is the 
industry standard Centronics type for connection to a wide variety of low cost printers. 

The alpha-numeric keyboard of the KA YCOMP II is truely abeauty.The keys have 
all been sculptured for your handling convenience. N LS provides a 14 key numeric pad 
with its own RETURN key for more efficient numeric data entry.Cursor control keys have 
also been added for calculating wide-word processing or numeric spreads. You will never 
want to use another keyboard again. For added flexibility and comfort, the keyboard is de­
tachable so it may be positioned away from the body of the machine. 

CP/ M is a trademark of Digital Research. S/BASIC is a trademark o l Topaz Pro­
gramming Group. PROFIT PLAN is a trademark ol Chang Laboratories. SELECT and 
TEACH are trademarks ol Select Information Systems. 

POWERFUL SOFTWARE 
As an extra value to you, there is aFREE package of software to help you get started. By 

using a CP/M"' controller, the KA YCOMP II allows you access to hundreds of applica­
lions or user programs already available at amoderate price.This free software package 
includes the CP/M'" operating system,Topaz Programming's S/BASIC language,PROFIT 
PLANN electronic spreadshee~ and SELECTN word processing software. S/BASICN 
will allow you to talk to your computer and even try your hand at programming. PROFIT 
PLAN N will help you analyze data, plan your personal investments. and simplify your 
family budget SELECT'" is aword processing program that turns your computer into an 
electronic typewriter. It also has an optional spelling ch~ker, no more typos! 
AWORD ABOUT NLS 

Non-Linear Systems, Inc. is the originator of the digital voltmeter and an innovative 
leader in the field of electronic test equipment 

Organized in 1952, N LS has been amajor supplier of digital voltmeters and rat iometers 
to large corporations in the aerospace industry. Since 1972 NLS has been consumer 
directed. providing small, portable multimeters, oscilloscopes, counters. frequency 
meters, temperature meters, and D M M's. And now - NLS has entered the world of 
computers with one thought - to provide the best value in asmall, business, scientific, 
and family computer. 

YOU DON'T NEED LARGER GLASSES! 
The KA YCOMP II includes a large P31 phospher green, 25MHz bandwidth, 

9" screen. It displays clear, easy to read characters in an 80 character by 24 line 
format. This sharp display means eye strain from small computers is a thing of the 

, 7 

PM»ltrYLl ELECTRON£Sc 
9161 Deering Aveo, Chatsworth, CA 91311 

past The 9" display also 
saves you money by elim­
inating the need to purchase 
an additional monitor. You 
don't have to settle for a 5" 
screen any longer! 

/'IAYCOMP II 
9" SCREEN 

OHHIE 
ICIEEI 

5" 

., 

NEDA 

ORDER TOLL FREE (800) 423·5922 • CA, AK, ID CALL (213) 709·5464 
TERMS U.S.: VISA, MasterCard, Check or Money Order. CA residents add 6'h% Sales Tait Include S15.00 for UPS Surtace Shipping and Handling for each KAYCOMP II.Just in case,please include yoorday phone 
rumbef. Prices and specifications StJbject to change without notice. We will do oor best to maintain these prices throogh July, 1982. If yoo do not have oor 68 page color catalog, send S1.00 for yoor copy today! 
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COMPARE HITACHI TO TEKTRONIX 


Buy with confidence from the nation's largest Hitachi distributor 

BGHITV1050 BGHITV550B@!:1at!eQi~d~100 IOlz 50 IOlz 
LIST PRICE: $2375.00 B6Hlm52 LIST PRICE: $1745.00 

35 IOlz 
LIST PRICE: $1150.00SALE: 1595.00 SALE: tl 250.00 


DUAL TRACE WITH 3rdf SALE·. $795.00DUAL TRAC WITH 3rd I 4th
TRACE TRIGGER VIEW TRACE TRIGGER VIEW 
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• us1NG XIO PRO BE All HITACHI Scopes COIRI wltll 2, 10 to 1 Probest USING X 10 PRO BE WITH M AGNIFIFR 

ORDER TOLL FREE (800) 423·5922 ·CA, AK, HI CALL (213) 709·5464 

Until now, if you wanted a SOMHz or 100MHz dual trace oscilloscope of uncompromising 
quality, there wasonlyone choice. Now thereisasecond ... outstanding new delay sweep with 
an established name - the Hitachi VSSOB and the V1050. 
The HITACHI VSSOB (SO MHz) and V1050 (100MHz) offer all the capabilities you might 

demand from alab grad oscilloscope.Capabilities such as amax.sweep rateof 2ns/div (V1050) 
Sns/div (550 B).Also fea tures you may not expect like sensitivity of 1mv/div (V550B) .Smv/div 
(V1050) @ fOMHz. automatic focus correction, and a built-in lV sync separator circui t 

The cost? Remarkably reasonable,especially when you compare it to the other leading SOM Hz 
or 100 MHz Dual trace oscilloscopes. It's a price breakthrough made possible by using u1Ho­
date production techniques andadesign backed upby over 20 years of osci lloscope experience. 

ELECTROlllCB c 

9161Deerinq Ave•. Chatsworth,CA 91311 
TERMS us vtSA, MasterCarll. CFKk Ot ::.i:oer CA r~rs aoo 6~"" :>ales l ax_ Al poces are FOM 

~=~~vrur~~~·::.~es~~~~~~~~fli~~:=·~~~ 
notice. WewtldoCU'besl IOmalfllalfl~DnCeStf'w'ough.Jtjy. 1982 SalePncesaekl' PRE PAIOcrders or"J Fol 
con'C>lefe specfic~IOM. see W' 68 pave color eaiaioo nyw cb't'l have acopy se:id s100 b Vol' aipy l!'Jlayf 

!FLUKE!CALL US FOR THESE OTHER FINE LINES: B>m~~ . lijilllilM 
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CP/M DAT A ENTRY 
"RADAR" 

RADAR is a high speed data entry system 
that will run on any CP/M system pro­
viding a "3741 " style key-to-disk en­
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key;to-disk systems like the 3741 's and 
42's. 

Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

1 6 Accumulators 

Parameter Driven (No 
Programming) 

" Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 

In addition to "heavy~ duty" data entry, 
RADAR is also the ideal " front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the " input" portion of a pro­
gram, just let RADAR handle it! 

Write or call for free brochure. The 
RADAR manual is also available 
separately for $25 .00. 

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933-1659 

Tymnet or Telenet systems, to ar­
chive their advertisements in the 
Dialog Information Retrieval Service 
(see "Information Unlimited" June 
1981 BYTE, page 88) . New products 
could be described and demonstrated 
through this medium. The system 
could be updated constantly, and 
potential consumers could search for 
only those items they want. 

Pricing and Distribution 
Producers of software need to re­

think their pricing policies . Univer­
sities and local school boards don't 
have the resources to buy a complete 
set of software for each microcom­
puter. Even if the resources were 
there, multiple purchases of the same 
software would be regarded as waste­
ful. Manufacturers' insistence on 
single-machine use of a program is 
simply unrealistic and would seem to 
invite illegal copying of materials. 
Given the speed with which materials 
of this sort become obsolete, a 
general lease agreement with each in­
stitution would be more likely to pro­
duce desirable results . 

In any case, software manufac­
turers will probably come to the same 
realization that book and computer 
manufacturers reached long ago: uni­
versities and schools require special 
marketing techniques and probably 
special marketing divisions . 

Statistical Packages 
One of the most serious needs at 

the moment is for reliable, well-docu­
mented statistical and data-manage­
ment packages similar to those that 
social scientists and historians have 
been using on large computers . Ob­
viously, the requirements for com­
puter memory and rapid processing 
place certain limits on what can be 
achieved on microcomputers at the 
moment. But, as I suggested earlier, 
some of these limitations are disap­
pearing. Plug-in memory-lots of 
it-is beginning to make its appear­
ance among microcomputers. As this 
happens, the adaptability of micro­
computers to scholarly work will 
grow. For 20 years the absence of 
adequate software has made using 
computers difficult if not frustrating. 
In the case of microcomputers, his­

tory is clearly repeating itself . An in­
dustry that aims-as Steve Jobs of 
Apple Computer put it-to make its 
product the bicycle of the informa­
tion world clearly needs to give soft­
ware a higher priority_ 

I am not a trained programmer in 
any computer language and I have no 
plans to study such a language. Hav­
ing already studied Russian, French, 
German, Latin, Hebrew, and Greek, I 
think enough is enough! This means 
that I need the services of good pro­
grammers just as badly as I need the 
products of computer engineers . I 
believe I'm speaking here for thou­
sands of other scholars and scientists. 

Revolutions, if they are to survive, 
have to be institutionalized . It is the 
social experience-the use that socie­
ty makes of the revolution-that pro­
vides the crucial clues as to the appro­
priate institutional forms . Speaking 
as a historian, I can say that society 
learns most of what it knows through 
experience. Development of mecha­
nisms for storing and communicating 
past experience is absolutely essential 
to social progress. This is one of the 
reasons that societies tend to attach 
some value to the work that histor­
ians do . 

Ironically, one of the great prob­
lems with the computer revolution, a 
revolution of information, is that it 
has tended to pay little attention to its 
accumulating experiences . The im­
pact of hardware changes on research 
behavior, for example, is appreciated 
very little in any systematic sense. It 
should not be surprising, then, that 
we don't have a very sound under­
standing of what to expect in the face 
of fresh changes in technology or that 
there is a lag in the development of 
some of the resources that are neces­
sary to exploit these changes. 

The effort that is represented by 
this issue of BYTE is an illustration of 
what needs to be done on a continu­
ing basis. What these observations 
mean so far as the microcomputer 
revolution is concerned is that the 
users' experience has to be dis­
covered, analyzed, and then incor­
porated into any realistic notion of 
what the next step in the revolution 
will be. In this sense, it's time to stop 
playing games.• 
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Simulating Neighborhood 

Segregation 


A BASIC program gives surprising insights 

into some of the forces that hamper integration. 


Computers have never enjoyed a 
good name among some educators. 
Resisters have claimed that the 
absence of a teacher's warm body will 
have adverse psychological effects on 
the students. Some say, out of fear 
and ignorance perhaps, that young 
children exposed to computers early 
in their school years would turn into 
hard, cold, and uncompassionate 
adults . 

Nowadays, though, for better or 
worse, there is at least one microcom­
puter in almost every neighborhood, 
and the children are learning faster 
than their teachers that despite past 
fears computers are here to stay. 
Consequently, teachers either are 
adopting more positive views of com­
puters or they are being replaced by 
teachers eager to use the most modern 
devices and techniques. 

The computer has shown many of 
us new ways of thinking about prac­
tically everything. Going farther than 
merely showing us new approaches to 
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Department of Anthropology 
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problem solving, the computer is ex­
posing us to a whole new spectrum of 
notions and methods of problem 
definition and problem evaluation. 
We no longer have a valid excuse for 
jumping .to conclusions, for we can 
now test assumptions by manipulat­
ing within a relatively short time 
mountains of data that once would 
have taken lifetimes to process. 

We hope that the computer's 
special ability to foster careful think­
ing will be put to many more applica­
tions, especially in the social sciences. 
The natural sciences enjoy a par­
ticular advantage over the social 
sciences in their long tradition of 
laboratory experimentation. While 
social science teachers must expound 
social theories, physics teachers can 
provide concrete illustrative demon­
strations and have their students de­
liberately experiment with and test 
the principles that are considered im­
portant. 

Although people are not as easy to 

manipulate as pulleys, temperatures, 
and pressures, social scientists 
presume to employ the same scientific 
methods so handy to "hard" scien­
tists. The absence of a "social science 
laboratory" and the general im­
possibility of performing controlled 
social experiments, however, fre­
quently allow and even encourage 
impressionistic explanations based on 
the most unscienfific of social science 
analyses. Popular social values and 
conventions often seriously distort 
and bias social scientists' approach to 
research. Let's look at an example, 
and then consider how the computer 
might be used to simulate a social 
science laboratory. 

Why a Model? 
If one were to ask a group of 

students why the neighborhoods of 
most multiracial communities are 
generally more segregated than in­
tegrated, the students would prob­
ably say that the segregation was due 
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to prejudice, racism, or the like . Their 
explanations might come from 
selected personal experiences or they 
might simply be restatements of what 
the students have been told . In fact , 
there is little hard scientific evidence 
on which to decide whether "pre­
judice" is actually a cause or a conse­
quence of segregation. 

If we had a "human laboratory," 
we might test this hypothetical ques­
tion by creating a racially random 
neighborhood, populating it with 
people who were known to be 
"without prejudice," and observing 
whether or not in fact the 
neighborhood remained stable in the 
integrated state, recording whatever 
changes were observed. This experi­
ment would certainly cast light on the 
process of neighborhood develop­
ment , but it would obviously be so 
difficult to control and so expensive 
that it could never be performed. Fur­
thermore, the experimenters would 
all die of old age before the study had 
processed more than a couple of 
generations of residents. 

Until the computer era we would 
have been out of luck, but now we 
have an alternative that is in some 
ways better than the real thing. We 
can now simulate whatever variables 
we wish, create a situation, set the 
controls , and let the computer 
simulate the process quickly and 
without extraneous variables. The 
unique contribution of microcom­
puters to this process is that now this 
kind of computer simulation is 
available to almost everyone . You no 
longer have to have access to an ex­
pensive computer; every microcom­
puter is a potential social science 
laboratory. 

Simulation Guidelines 
The program presented here , based 

on the work of Thomas Schelling, is 
designed primarily for the student 
user-operator. In it we allow simula­
tion of neighborhood formation using 
two identifiable types of individuals 
(or ethnic groups) represented by 
graphic images on the screen and 
referred to in the text as Xs and Os, 
whose attitudes toward their 
neighbors are under the exper­
imenter's control. 

We have had several surprises in 
the process of developing this simula­
tion , and they've generated so much 
discussion between us that we see it as 
a potentially valuable learning tool , 
especially because at every stage we 
are provided with a map of the ethnic 
distribution of our hypothetical com­
munity. We feel that the element of 
surprise stimulates learning. 

In our simulation, for example, we 
can begin with two types of persons 
who don't necessarily dislike each 
other. In fact, they may both prefer 
to live in an integrated neighborhood , 
but let's suppose that each would 
prefer not to be in the minority with 
respect to his immediate neighbors. 
This differentiation does not have to 
be ethnic or racial. One person 's 
preference for classical music to the 
other's preference for rock (which is 
not to say that one actually dislikes 
the preferred music of the other) is an 
example of a nonethnic distinction . 
It's not that you can't stand the 
other's music , it's just nice to have a 
few neighbors of like taste to trade 
tapes with . 

Let's assume, for the sake of our ex­
periment , that each household 
regards only the four households on 
its north, south, east, and west as its 
immediate neighbors. If we begin 
with a randomly arranged neighbor­
hood composed of equal numbers of 
Xs and Os, let's also begin with the 
supposition that every household 
abutted by more than two neighbors 
of the alternative type will eventually 
want to move to a more compatible 
neighborhood . The possibilities out­
side our experimental neighborhood 
are infinite, of course, so the 
households that move away simply 
vanish into the outside world . When 
the first such outnumbered household 
moves out, the space vacated can be 
filled only by a household of the 
alternative type. But when the latter 
moves in, it may upset the balance of 
another neighbor that in turn will 
move out, leaving yet another space 
to be filled only by a member of the 
other group. 

The succession of moves results in 
a ripple effect that eventually makes 
itself felt over a large part of the 
neighborhood . Because each family 
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moving out is replaced by a family of 
the alternative preference, the com­
munity must gradually become more 
segregated. Thus a high degree of 
segregation can develop in our ran­
dom community, even though neither 
group feels any particular aversion to 
the other, except for a discomfort at 
being in the minority. 

As Schelling has pointed out 
(Micromotives and Macrobehavior, 
New York : W .W. Norton & Co., 
1979, pp . 147-155) this process can be 
demonstrated by placing pennies and 
dimes on a checkerboard, or through 
the use of a high-speed computer. 
However, the checkboard technique 
is painfully tedious and the results are 
crude and oversimplified, and the use 

of the big computer is not instructive 
because it doesn't give the student a 
hands-on experience. Our microcom­
puter simulation tries to combine the 
best of both approaches in that it 
allows the student to control an ex­
periment involving 384 households 
and view the process in a more vivid 
and dramatic form on the screen. Fur­
ther, the video output from the com­
puter can be displayed so that many 
students can see the results as they 
occur . 

Analysis of the Program 
The best way to discuss the pro­

gram and its ramifications is to go 
through it step by step. The main 

body of the program begins at line 60 
(see listing 1), which calls the intro­
duction subroutine at lines 8000­
8660. In this subroutine, the program 
first asks whether execution of the 
program will require halts between 
iterations. Although the halts will 
slow the execution of the program, 
they allow time for careful observa­
tion of intermediate stages and for 
discussion of the changes in the 
neighborhood . In the classroom, the 
halts allow the instructor to ask 
students to predict changes in the 
shape of the community: for exam­
ple, to predict which households will 
vacate, which type of household will 
move in to occupy the vacancies, 
what effect the changes will have on 

Text continued on page 192 

listing 1: The neighborhood-segregation program . Written in Microsoft BASIC, the program first goes to an introduction subroutine 
at line 8000. At lines 8070-8080, the program lets you choose to start w ith either a planned, integrated neighborhood or a random 
neighborhood. If you choose the planned neighborhood, the program assumes that both types of residents want at least half of their 
four immediate neighbors to be members of their own group . If you choose the random neighborhood, the program asks (at lines 
8180-8200) how many neighbors the Xs require to be Xs, and (at lines 8270-8290) how many neighbors the Os require to be Os. The 
integration index, computed in the subroutine starting at line 7000, shows the proportion of dissimilar neighbors surrounding the 
average household. 

1 REM *** NEIGHBORHOOD SEGREGATION *** 
2 REM *** BY CARL MOODY AND EDWIN DETHLEFSEN *** 
3 REM *** COLLEGE OF WILLIAM AND MARY *** 
4 REM *** WILLIAMSBURG, VA. 23185 *** 
5 REM *** (804) 253-4377 *** 
10 RANDOM 
20 DEFINT A-Z 
30 DIM A<14, 34> 
40 CLS 
50 GOSUB 12000 
60 GOSUB 8010 
70 IF B=l THEN L=768: W=192: GOTO 120 
80 CLS 
90 PRINT@ 15,"UNHAPPY HOUSEHOLDERS MOVE OUT" 
100 GOSUB 4020 
110 IF 0=1 THEN GOSUB 6010 
120 CLS 
130 PRINT G> 19,"NEW HOUSEHOLDERS MOVE IN" 
140 PRINT <i> 69,"ITERATION NO."; Y;" F'ERCENT ";CHR$ ( 13 4 ) ;"=";INT (( W/(38 4-F >l*lOO> ; 
" INTEGRATION INDEX=";INTCCL/((( 384- F>*4> - BB>>* 10(l) 
150 1<= 128 
160 FOR 1=2 TO 13 
170 FOR J=2 TO 33 
180 GOSUB 5010 
190 IF A<I, J)=l THEN PRINT@ K, CHR$<1 3 4> 
200 IF A<I, Jl =2 THEN PRINT <i> K, CHR$C143 > 
210 K=K+2 
220 NEXT J 
230 NEXT I. 
240 Y=Y+l 
250 IF D=1 THEN GOSUB 6010 
255 FOR ZZ=l TO 2000:NEXT ZZ 
260 GOTO 80 
3000 REM * * * CHEC~< I NG NEIGHBORS SUBROUTINE *U . Listing 1 continued on page 186 
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Listing 1 continued: 

3010 H=O 
3020 IF A<I-1, J)=A<I, J)OR A<I-1, J>=O THEN H=H+l 
3030 IF A<I+1, J>=A<I, J>OR A< I+l' ,J >=O THEN H=H+l. 
3040 IF A<I, J-l)=A<I, J) Of': A< I, J-1)=0 THEN H=H+l 
3050 IF A<I, J+ll=A <I, J>OR A(I, J+l >=O THEN H=H+l 
3060 RETURN 
4000 REM *** MOVING OUT SUBROUTINE *** 
4010 F=O 
4020 L=O 
4030 E=O 
4040 W=O 
4050 K=128 
4060 F=O 
4070 FOR I=2 TO 13 
4080 FOR J=2 TO 33 
4090 IF A(I, J) =O THEN PRINT ;]) K , "": F=F+l: GOTO 4170 
4100 GOSUB 3010 
4110 L=L+<4-H) 
4120 IF A<I, .J>=l THEN W=W+l 

II4130 IF A<I, J>=l AND H<M THEN A<I , JJ=O: PRINT @ t<' U : E=E+l 
4140 IF A<I, J)=2 AND H<N THEN A<I, J>=O: PRINT @ t<' E=E+lII II : 

4150 IF A<I, J>=l THEN PRINT @ K, CHR$C134) 
4160 IF A<I, J)=2 THEN PRINT @ K, CHR$(143) 
4170 K=K+2 
4180 NEXT J 
4190 NEXT I 
4200 IF E=O GOTO 11010 
4210 FOR ZZ=l TO 2000:NEXT ZZ 
4220 RETURN 
5000 REM *** MOVING IN SUBROUTINE *** 
5010 IF A<I, · J> <>O THEN RETURN 
5020 A<I, J>=1 
5030 GOSUB 3010 
5040 Q=H 
5050 A<I, J>=2 
5060 GOSUB 3010 
5070 R=H 
5080 IF Q>=M AND R>=N THEN ACI, J >=RND <2> 
5090 IF Q) =M AND R<N THEN A<I, J>=l 
5100 IF Q<M AND R>=N THEN A<I, J>=2 
5110 IF Q(M AND R<N THEN A<I, Jl=O 
5120 RETURN 
6000 REM *** INKEY ROUTINE *** 
6010 PRINT@ 979,"TO CONTINUE PRESS ANY KEY" 
6020 IF INt(EY$ ="" THEN 6020 
6030 RETURN 
7000 REM *** INTEGRATION INDEX SUBROUTINE *** 
7 010 L=O 
7020 W=O 
7030 FOR I=2 TO 13 
7040 FOR J=2 TO 33 
7050 IF A <I, J>=l THEN W=W+l 
7060 GOSUB 3010 
7070 L=L+<4-H> 
7080 NEXT J 
7090 NEXT I 
7100 RETURN 
8000 REM *** INTRODUCTION SUBROUTINE *** 
8010 PRINT;]) 512,"DO YOU WANT THE PROGRAM TO STOP BETWEEN ITERATIONS <YIN>?" 
8020 D$=INl<EY$ 
8030 IF INl<EY$ <> "" THEN 8040 
8040 IF D$="Y" THEN D=l 
8050 IF D$< >"Y" AND D$<> "N" THEN GOTO 8020 
8060 CLS 
8070 PRINT@ 512,"TO START WITH A PLANNED INTEGRATED NEIGHBORHOOD, PRESS 1" 
8080 PRINT@ 576,"TO START WITH A RANDOM NEIGHBORHOOD, PRESS 2" 

Listing 1 continued on page 188 
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Listing 1 continued: 

8090 PRINT@ 640,"IF YOU START WITH A PLANNED INTEGRATED NEIGHBORHOOD," 
8100 PRINT ;i) 704, "THEN BOTH TYPES OF PEOPLE ARE CONTENT AS LONG AS" 
8110 PRINT@ 768,"THEY ARE NOT IN THE MINORITY " 
8120 C$=INKEY$ 
8130 IF C$="" THEN 8120 
8140 IF VAL(C$) < 1 OR VAL<C$> >2 THEN 8120 
8150 B=VALCC$) 
8160 IF B=l THEN GOTO 9010 
8170 CLS 
8180 PRINT@ 512,"HOW MANY NEIGHBORS, OUT OF FOUR, DO THE x·s DEMAND TO BE" 
8190 PRINT@ 576,"LIKE THEMSELVES" 
8200 PRINT@ 640,"PRESS A NUMBER BETWEEN ZERO AND FOUR" 
8210 C$=INKEY$ 
8220 IF C$="" THEN 8210 
8230 IF VALCC$) ( 0 OR VALCC$J ) 4 THEN 8210 
8240 PRINT @ 680, C$ 
8250 M=VALCC$) 
8260 CLS 
8270 PRINT@ 512,"HOW MANY NEIGHBORS, OUT OF FOUR, DO THE o· s DEMAND TO BE'' 
8280 PRINT@ 576,"LIKE THEMSELVES" 
8290 PRINT@ 640,"PRESS A NUMBER BETWEEN ZERO AND FOUR" 
8300 C$=INKEY$ 
8310 IF C$="" THEN 8300 
8320 IF VAL<C$> <O OR VAL(C$) ) 4 THEN 830 0 
8330 PRINT @ 680, CS 
8340 N=VAL<CS> 
8350 CLS 
8360 PR I NT @ 512 , "ENTER THE PROPOFn I ON OF X' 5 IN THE RANDOM NE I GHBCJPHOOD ,_ " 
8370 PRINT @· 576, "1 IN -:> " 

8380 C$=INKEY$ 
8 390 IF C$="" THEN 8 380 
8400 PRINT @ 583, CS 
8410 C=VAL <CS> 
8420 CLS 
8430 PRINT @ 17,"SETTING UP A RANDOM NE!GHBORl-100D" 
8440 FOR I = l TO 14 
8450 FOR J=l TO 3 4 
8460 A<I, J>=O 
8470 NEXT J 
8480 NEXT I 
8490 FOR I=2 TO 13 
8500 FOR J=2 TO ~~ 
8510 X=RNDCC ) 
8520 IF X=l THEN A<I, J J=1 ELSE A <I , J>=2 
8530 NEXT J 
8540 NEXT I 
8550 CLS 
8560 GOSUB 10010 
8570 PRINT :i) 7 , "PLEASE WAIT WH ILE I COMPUTE THE ! NTEGF~ATION INDEX" 
8580 GOSUB 7010 
8590 Y=l 
8600 PRINT@ 900 , "ITERATION NO . " ;Y;" PERCENT " ; CHR$Cl 3 4 ) ;"=";I NTC(W/384) *1 00} ; " 
INTEGRATION INDEX=";INTC( L/1536>* 100) 
8610 IF D=l THEN GOTO 8650 
8620 FOR I=l TO 4000 
8630 NEXT I 
8640 RETURN 
8650 GOSUB 6010 
8660 RETURN 
9000 REM *** INTEGRATED NEIGHBORHOOD SUBROUTINE * ** 
90 10 CLS 
9020 PRINT@ 14,"SETTING UP AN INTEGRATED NE I GHBORHOOD" 
9030 PRINT :i) 78, "PERCENT ";CHRS <134>; "= 50 INTEGRATION INDE X= 50 ·' 
9040 N=2 
9050 M=2 
9060 X=RND<2> Listing 1 continued on page 190 
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COBOL the language of 

business. 


The language ofMiao Focus 


Our CIS COBOL product ~~®'<ifl:> CJSCOBOLand 
~~~
family brings you the 


most successful business 

programming tool ever 
 rry
devised, COBOL, in a form ~ 
optimized for today's most 
cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 

The reliability and performance ofCIS 

COBOL are strongly emphasized by its' 

continued qualification for U.S. 

government contracts. InJanuary 1981 

CIS COBOL entered its 2nd year ofG.SA. 

certification. 


CIS COBOL is powerful but simple to use. 

Its screenhandling, dynamic module 

loading and fast ISAM let you take full 

benefit from micro computer facilities. 


Our FORMS-2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration "How to create 
a COBOL program in 20 minutes;· you can 
quickly try out new application ideas. 

And ifyou are developing software for 

resale, the variety ofsystems running CIS 

COBOL offers you a very large available 

market. 


(rnl1(rnl1 MICR0 

Wll!UWFOCUS 

OS COBOL and FORMS-2 aretrademarksofMicroFocus.8 080 is a trade ­

mark ofIntel Corp. Z80 ofZIIog. lSI -11 and POP-II ofDigital Equip ment 

Corp, Apple 11 o f Apple Computer. Soflcard ofMlcrosofl Consumer 

Products. CP/M ofDigital Research and UNIX ofBell laboratories. 


FORMS-2 are available 

through our dealers 


and distributors for many 

8080, Z80 and LSl-11 systems 


including Apple II with Softcard 

andCP/M. 

For OEM purchase on 8086, PDP-11, 

UNIX and other order codes approach us 
direct. Our system transfer technology 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 

For more infonnation about CIS COBOL 
fill in the coupon below. 

r------------1 
To: Micro Focus Inc. 1601 Civic Center Drive, 

Santa Clara, Ca 95050, USA. 
Phone: (408) 496 0176.Telex: 278704 MFCIS UR 

Please send me 

0 A brochure on CIS COBOL 

0 A brochure on FORMS-2 

0 A set ofApplications Notes 

.... ............. (Qty) CIS COBOL manual(s) at $75 

(inc. p+p) for which Ienclose a check 

for$ ............... ... ..... ... ... ... ... . 


My chiefinterest is in; (please tick box) 


08080 


08086 

0UNIX 

QAppleII 

Name ........ .. ... ...... ... ................ ... .. .... .......... ... .. ... ..... ... .. .... .. ......... . 


Position ..................................................... ........................... ... ..... 


Company ..................................................... .. ..... ..... .. ................ . 


Address ............. .. ........ ............. .... .............. ... .. ....... ............ .. ... ... . 


Tel No.. ..... .......... ... ... ..... .. ... ... ............ .......................... ..... ... ... .......


L------------_J 
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Listing 1 continued: 

9070 FOR I=l TO 14 
9080 FOR J=l TO 3 4 
9090 A< I, Jl=O 
9100 NEXT J 
9110 NEXT I 
9120 J-'"'......-
91 30 1=2 
9140 A< I, J)=X 
9150 I=I+l 
9160 IF I <=13 THEN 9140 
91 70 IF X=l THEN X=2: GOTO 9190 
9180 IF X=2 THEN X=l 
9190 J=J+l 
9200 IF J <=33 THEN 9130 
9210 Y=l 
9220 CLS 
923 0 GOSUB 10010 
9240 PRINT@ 909,"RANDOM HOUSEHOLDERS WILL MOVE OUT" 
9250 FOR I=2 TD 13 
9260 FOR J=2 TD 33 
9270 E=RND<6> 
9280 IF A<I, JJ=E THEN ACI, JJ=O 
9290 NEXT J 
9300 NEXT I 
9310 IF 0=1 THEN GOSUB 6010 
9320 CLS 
9330 PRINT@ 15 , "RANDOM HOUSEHOLDERS MOVING OUT" 
9 3 40 GOSUB 10010 
9350 Y=l 
9 3 60 IF D=l THEN GOSUB 6010 
9370 RETURN 
10000 REM *** PRINT SUBROUTINE *** 
10010 K= 128 

10020 FOR I=2 TD 13 

10030 FOR J =2 TD 33 

10040 I F A ( I , J)=l THEN PRINT @ K '." CHR$ ( 13 4) 

10050 IF A<I, J)=2 THEN PRINT ;i) ~( ' CHR$ <143> 

10060 K=K+2 

10070 NEXT J 

10080 NEXT I 

100 90 RETURN 

11000 REM *** STOPPING ROUTINE *** 

11010 PRINT@ 901,"THE NEIGHBORHOOD IS STABLE, NO ONE WI LL MOVE IN OR OUT " 

11020 PRINT@ 965,"ITERATION NO."; Y;" PERCENT " ; CHR$(134l;"=";INT < CW/ (384-F l l*10 

OJ;" INTEGRATION INDEX=";INTCCL/ ((( 384-F>*4)-88l i *100) 

11030 END 

12000 REM *** COPYRIGHT BLOCK *** 

1201 0 ~R I NT CHR$(23 > 

120 20 PRINT 

12030 PRINT 


12040 PRINT" * * * * * * * * * * * * * * " 
12050 PRINT 
12060 PRINT 
12070 PRINT" NEIGHBORHOOD SEGREGATION 
12080 PRINT 

12090 PRINT " * * * * * * * * * * * * * * " 
12100 PRINT 
12110 PRINT 
121 20 PRINT"A PROGRAM IN MI CROSOFT BASIC BY 
12130 PRIN T"CAF L MOODY AND EDWIN DETHLEFSEN " 
12140 PRINT" COLLEGE OF WI LLI AM ~~ MARY" 
12 150 PRINT 
12160 PRINT"COPYRIGHT <Cl 1981. <TDUCH A KEY > 
12170 GOSUB 6 0 20 
12180 CLS 
12190 RETURN 
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Alspa Computers 

PLUS 

Multi-User Hard Disk 

SMALL SIZE AND LOW COST SUPERIOR PERFORMANCE 
ALSPA full performance, CP/ M computers are the smallest One demonstration wi ll prove that our compact and durable 
8" drive micra's around. An ALSPA computer with a 4 MHz ALSPA computers are designed to provide dependable, 
ZBOA CPU, 64K of RAM, one or two 8" floppy drives, three powerful comput ing service. Look at capabi lity and speed 
RS-232 serial ports, one parallel port, and one hard disk port and you'll agree we' re the best value for the dollar. 
is no larger than most single add-on drives, and weighs only 

DEALER INQUIRIES INVITED about 1.8 lbs. An ACl -1 can be yours for as little as $1995.00 
plus CP/ M . 
CORVUS.. INTERFACE 
Standard on all ALSPA computers in a hardware interface [ & Alspa Computer. Inc.]
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation•• , multi-user hard disk system. Our MORE THAN OUR NAME IS UNIQUE 
Corvus operation system is easy to install and use. 300 Harvey West Blvd., Santa Cru z, CA 95060 (408) 429-6000 
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We Beat 
All Prices! 

FIJ'~ HEWLETT. 
~al PACKAR ,

HP-85 . 
or 

HP-125 
CP / M· bued , 

$1979 
Your Choice 

NEW HP-87.... $1889 
5%"'DUAL MASTER DISK DRIVE .. . ... $1595 
HP-7470 PLOTTER.. . ...... . .... . ..... $1245 
5 MEG. WINCHESTER HARD DISK . ... $3699 
5 MEG. WIN. w/5%"'DD.SD FLOPPY ... . $4399 

APPLE II PLUS 48K . . . ...... .. . ... .... CALL 
APPLE Ill 128K ... .. ................. CALL 
NEC PC8001A 32K . . ..... ........ .... .. $849 
NEC PC8031 DUAL DISK....... .. . . . ... $849 
SHARP PC1500 POCKET COMPUTER . .. $249 
SHARP CE150 FOUR COLOR PRinter .... $215 
SMITH·CORONA DAISY.WHL PRNTR.. $695 

Tl CALCULATORS­ Tl-5511 . . . . . . . . . ... $36 
TIP BUSINESS ANALYSIS II ... . ........ $36 
TIP-!iSC . ......... . . . . ... ..... . . . . ... . . $79 
TIP-59..... . . . .. .. . . ... ....... .• . . ... . $169 
TIP-100C .. ... ...... ................. . $149 

HP-41CV $237 HP-41C 
w / Flve times $189 
more memory List. $325 
HP-41CV PRINTER ... .. . ..... .... . .... $289 
HP-41CV OPTICAL WAND . ...... . . . .. . $99 
HP-41CV CARD READER... .. ......... $165 
HP-821060A HP-IL MODULE.. ..... ..... $99 
HP-82161A DIGITAL CASSETTE DRIVE. $419 
HP-82162A IL PRINTER . .. .. . ..... . . .. $375 
HP-41C/CV EXT. FUNC. MEM. MOD. . $62.75 
HP-41C/CV EXTENDED MEM.MOD.. $62.75 
HP TIME MODULE... . ........... . .. $62.75 
HP-11C ...... .. .... .. .. .. . ..... ... $107.95 
HP-12C . ....... . .. . . . . .. ... . ... ... $119.95 

ATARl®800 

ATARI 16K MEMORY MODULE.. .. . . $75.00 
ATARI 823 80 COL IMPACT PRNTR... . Mi86 
ATARI 410 PROGRAM. RECORDER . . . .. $79 
ATARI 810 DISK DRIVE .. .. . . . ... .... '. $419 

-APPLE OWNERS­
APPLE II CP/M®Conversion Special 

Included Microsoft Softcard,(a boardwithZ-80, 
with Microsoft BASIC and CP / M® included). 
MicroSoft's buffered 16K RAM board, the VIDEX 
VIDEOTERM BO Column board, with a soft video 
switch and inverse video. 

All for only, $599. (Limited time onlyl 

Lowestprices on CCS &SSM 
APPLE/ntedace BOIJl'ds I 

Specialprices on Vls/CaJC!' 
andothtN VlsiCOl'p Softwat9 

(Formerly Personal Software) 

Reuson al 1315) 478-6800 
All pnces are

ComputcrrsubteCllOChange 

Systcrnfr'n°'"• 
609 Butternut St. 

p,,ces do not P.O. Box 1073 
mclude sh•ppmg Syracuse, N. Y . 13201 

Text continued from page 183: 

the old residents and the stability of 
the neighborhood in general. Because 
the neighborhood develops before the 
students' eyes, they have immediate 
feedback on their predictions. This 
seems a productive use of class time, 
and it especially exemplifies the ad­
vantages of computer applications in 
the classroom. 

Disturbing Developments 
The second question in the in­

troduction involves choosing be­
tween a planned, integrated neigh­
borhood or a random neighborhood 
to begin the experiment. In the 
planned community option, both 
types of residents will prefer not to be 
in the minority, demanding that at 
least half of their neighbors must 
share their preferences. This choice 
reveals the most powerful and dis­
turbing aspect of our model, namely 
that no matter how stable and 
perfectly integrated the neighborhood 
is to begin with, a relatively slight dis­
turbance (in the current program, 
one-sixth of the residents are selected 
at random to move out and are re­
placed) can lead to such a dramatic 
restructuring of the community that 
the final, stable neighborhood is 
much more segregated than any of 
the individuals comprising the popu­
lation really want it to be. (This ob­
servation leads us to suspect that even 
the best-planned, most stable, artd 
best-integrated neighborhoods where 
everyone starts out happy with his or 
her immediate environment are dif­
ficult at best and may even be im­
possible to maintain.) 

The second choice in the program, 
for experimenters who prefer to begin 
with an unplanned, random neigh­
borhood, is to select the number of 
immediate neighbors (out of four) 
that the individual householder 
demands should share his view of life. 
One person might settle for one or 
even no neighbors similar to himself, 
while another might insist that all of 
his neighbors be of his own persua­
sion. 

Here's where some disturbing 
developments can happen . The 
choice of dissimilar demands by the 
two types of neighbors must in­

evitably lead to the total elimination 
of the less gregarious type. That is, if 
Xs settle for two while Os demand 
three like neighbors, then after a 
number of iterations, there will be no 
place left that will satisfy an 0. For 
example, suppose you have a music 
school dormitory that houses both 
trombonists and cellists and that the 
trombonists don't care who their 
neighbors are but the cellists can' t 
practice in close proximity to a group 
of trombonists. (Schelling uses an 
example of snorklers and surfers. 
While an encounter between the two 
may be a minor annoyance to the 
surfer, it can be devastating to the 
snorkler.) Consequently, if there is an 
unlimited supply of trombone players 
(or surfers) beyond the neighbor­
hood's borders, then the cellists and 
snorklers will eventually move away, 
even though they have nothing per­
sonal or ideological against the peo­
ple who are replacing them in the 
community. 

On the other hand, if neither group 
insists on being in the majority (for 
example, if the Xs want two 
neighbors like themselves and the Os 
will settle for only one) then neither 
group will be completely eliminated, 
although the more permissive type 
will dominate in numbers. 

But there are even more 
possibilities. The program allows 
both types of individuals to demand 
majority status. For example, both 
types could demand three or even 
four similar neighbors. The com­
munity will eventually stabilize with 
neither group completely replacing 
the other, as long as both groups 
make equal demands concerning their 
neighbors' sympathies. Of course, if 
both groups insist that all neighbors 
be like themselves, the final "com­
munity" will be balkanized into 
several completely segregated ghet­
tos, with a network of no-man's-land 
vacant lots separating the typological 
"clots" from contact with one 
another. 

If the two types are not quite so 
demanding, requiring only three 
similar neighbors each, .then a similar 
scene develops except that there are 
occasional bridges across the vacant 
lots where some households will have 
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bring in data stored in our VisiFile rn 

program-such as customer or 

PEl\SONAL SOFTWAJU:'" 

''WHAT IF••.'' 

Seldom is your first solution to a prob­
lem the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc® pro­
gram is #1 in the business: the most 
widely-used business program ever 
for the personal computer. 

It's a powerful "electronic work­
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
plans-nearly anything numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCalc pro­
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versatility makes it 
easy for you to explore more alterna­
tives. You can ask "What if?" . . . just 
change any number in your problem 
and instantly, the VisiCalc program 
recalculates all the numbers and 
displays the new results. So you can 

<C 1982 VisiCorp 

readily analyze the impact of decisions 
before you make them. 

While the VisiCalc program does 
a lot by itself, it can do even more for 
you when used with the other Visi™ 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 

inventory information­
for calculation and 
analysis with your 
VisiCalc program. 

In addition, 
our series 
includes the 
VisiTrend/Plot:" 
VisiSchedule;M 
VisiDex:" 
VisiTerm™ 
VisiPlot;.land 
Desktop/ 
PLAN"' 
programs. 

Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 

VISICALC·f"OM 
VISICORP­
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SUPE~BRJ\IN 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-time clock 

- • Microsoft Basic at no extra charge 

SUPE ~BR/\IN II Jr.... $1,895 
~ 350K Disk-64 RAM 

Jilif>SUPE ~BR/\IN II OD ... $2,275 
700K Disk - 64KRAM 

~UPE ~BR/\IN II SD .. . $2,655 
.. ~.5 MB Disk- 64K RAM 

10 MB HARD DISK.... $2,995 

Upgrade your _SuperBrain to a 
CompuStar"'Compatable Network. 

(Includes All Hardware and Software) 

., List 
~DAZY CH/\INE ~ $ 495 $ 350 
,A List
rirsTA ~GR/\PH $3,890 $ Call 

Includes 350K Disk- 64K RAM . 

Emulates Tektronix™4010 Graphics 

Terminal, Supports SAS-Graph and all 


Tektronix Plot 10 Software . 


90 Day Money Back Guarantee• 
120 Day Extended Warranty• • 

Orderin g Inform ation: Money Orders, 
Cash ier Checks or Bank Wires Welcome. 
Personal or Company Checks, allow 
15 days to clear. Surface Freight Standard 
F.O .B. · Or igi n. I nclutte your teleph one 
number. No COD's, Please. Pr ices are 
subject to change withou t notice. Order 
desk hours are 9 to 5 CST. 

CALL OR WRITE 
(214) 931 -9069 

~rSrAR M1cRo 
16990 Dallas Pa rkway• Suite 151 


Dallas, Texas.75248 

• Relutldt.w1Pt0t•1ed 


o! lnt••ttc Oa•• S'Vuem• '•E•1•nded W.11an1., ollered 

byWft1$1.,
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of T11\HClf'lt~ 
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token contact across ethnic boun­
daries. 

Our last example is of special 
demographic interest, wherein both 
types want at least half of their 
neighbors to be like themselves. If we 
start with a random neighborhood in 
which, say, the Xs are in a distinct 
minority, the final community, after 
all the dissatisfied folks have moved 
out and been replaced and all 
members are happy with their 
neighbors will be much more 
segregated than it would have been 
had we begun with an equal number 
of each type. This happens because 
the loss of an unhappy X has a pro­
portionately larger effect on the re­
maining Xs than the loss of one of the 
more numerous Os. Furthermore, an 
0 contemplating a move into the 
community will have more congenial 
places available to move into . Thus, 
as Os move in they encourage yet 
more Os to move in later, reinforcing 
the numerical superiority of their 
group . 

How the Simulation Works 
The actual neighborhood simula­

tion operates as follows . If the user 
has chosen a random neighborhood, 
then the program calls the moving­
out subroutine on lines 4000-4220. 
Here each householder counts the 
number of immediate neighbors that 
ate either similar to himself or are va­
cant lots . (Note that special con­
sideration must be given the top, 
bottom, and sides of the community. 
We assume that the community is 
bordered by vacant lots. To ac­
complish this we initially create ' a 
matrix of 14 by 34 zeros in lines 
8440-8480 for the random neighbor­
hood and lines 9070- 9110 for the in­
tegrated neighborhood. We then 
populate it with Xs and Os, but only 
fill a submatrix that is 12 by 32. This 
retains a border of Os around the 12 
by 32 matrix , and the program inter­
prets the Os as vacant lots. ) If there 
are too many dissimilar neighbors, 
the householder moves out, leaving a 
space. In this subroutine, we also 
keep track of the total number of 
similar neighbors and the total 
number of Xs. If no one moves out, 

the neighborhood is stable and the 
program ends. 

If one or more householders moves 
out, then the moving-in routine on 
lines 130-255 is invoked. Here both 
types of individuals "inspect the pro­
perty" and evaluate the neighbor­
hood. If neither has r enough similar 
neighbors, then no one moves in and 
the lot remains unoccupied. If both 
are satisfied with the neighborhood, 
then they essentially flip a coin to see 
who moves in. After all vacant spaces 
have been inspected and satisfied in­
dividuals have moved in, the pro­
gram simply loops to alternate the 
moving-in and moving-out phases of 
the experiment. In the case of the 
planned, integrated neighborhood, 
the logic of the program is the same, 
but the first iteration starts with one­
sixth of the population randomly 
moving out. The program then goes 
to the moving-in routine and pro­
ceeds as outlined above. 

Some Aids to Understanding 
Sometimes it helps to have more 

than a visual impression of the degree 
of segregation and of the proportion 
of ethnic types in the neighborhood, 
so we provide an Integration Index 
(I.I.) at each iteration. This is a 
numerical statement of the propor­
tion of dissimilar neighbors surround­
ing the "average" individual. We 
might also think of it as a mean con­
tact level, as it is a statement of the 
length of shared boundaries between 
type clusters. This index is computed 
during the moving-out subroutine (in 
the checking-neighbors subroutine in 
lines 3000- 3060) when individual 
households are polled to see if they 
want to vacate. The number of 
similar neighbors (and vacant lots) is 
subtracted from four (the total 
number of relevant neighbors) in line 
4110 to find the number of dissimilar. 
types adjacent to each household . We 
also keep track of the number of va­
cant lots with the variable F. The 
total number of dissimilar neighbors 
is calculated for all (384 - F) house­
holds and expressed as a percentage 
of the total number of possible 
neighbors (ignoring the vacant lots in 
the neighborhood and on the 
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SUPERBRAIN 

The super performing, super 
reliable microcomputer from 
lntertec Data Systems features 
twin double-density 5 %" drives 
with 350Kor700K of disk storage 
- expandable to 1O megabytes. 
A CP/ M* Disk Operating System, 
64K of dynamic RAM and more. 

II= SUPER 
iiilPRICE 
Because we're a 
nationwide distributor of 
SuperBrain, the CompuStar 
1O Megabyte Disk Storage 
System, CompuStar and the 
whole line of lntertec products at 
the absolute lowest prices in the 
business. 

SUPER 

SERVICE 

Better yet, we offer you a 

great deal of service and support 
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 call toll free (800) 
257-5217. In NJ. call (609) 424-4700 

2 Keystone Avenue 
Cherry Hill. NJ 08003 

• Registered trademark of Digital Research Inc. 
SuperBrain and CompuStar are trademarks 
of lntertec Data Systems. 
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Photo la: Representation of a planned, in­
tegrated neighborhood at the beginning of 
a run of the neighborhood-segregation 
program shown in listing 1. One class of 
people, the Os, are represented by rec­
tangles. Th e other class, the Xs , are 
represented by chair-like shapes. 
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Photo le: Th e emerging pattern of 
segregation . Households in each group re­
quire on ly that at least half of their 
neighbors be in their own group . 

borders). By tracking the proportion 
of Xs and the Integration Index at 
each iteration, we can follow the pro­
gress of the neighborhood as it 
segregates itself. 

Some Typical Runs 
Photo la shows the planned in­

tegrated neighborhood that begins 
the simulation of this community . 
The Xs are represented on the screen 
as the chair-like shapes while the O s 
are represented as the rectangles . 
In photo lb we have randomly 
moved approximately one-sixth of 
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Photo lb: The same neighborhood after 
one-sixth of the households, chosen at 
random, have moved out. 

11111111111111111111111111111111 
11111111111111111111111111111111 
11111111111111111111111111111111 
11111111111111111111111111111111 
11111111111111111111111111111111 
/llllllllllllll/11111111111111/I 
ll ll l/llllllllll/111111111111111 
111/lll llllllllllllllllllllll//I 
ll/11 111111111111111111111111111 
lllll/1 11111111111111111/lllll/I 
l l /111 11111111111111111111111111 
lll/ 1111111111111111111111111111 

._, ·~::·I~H<CD I: ~'Aft[ , ~Ct£ ~Ill IC>'t!: IH ~ M 

;·,;,•::~ 'f. 13 Fllim I= ~ JllTI~TIOO IHJD:= JB 


~ 


Photo ld: Th e final, stable neighborhood. 
The extreme segregation has come about 
despite the willingness of every household 
in each group to live alongside some 
neighbors from the other group . 

the members out, leaving 65 open 
slots. Of course, all these slots could 
be fi lled with exactly the right sort so 
as to restore the community to a 
stable balance, but the odds against 
this happening are astronomical and 
it doesn't happen here . Photo le 
shows that even by the second itera ­
tion a segregated pattern is develop­
ing, although the integration index is 
still very high (46). The final, stable 
neighborhood is shown in photo ld. 
The squares are congregated into two 
distinct neighborhoods in the center 
of the community with two smaller 
congregations on the edges. The 
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$2295 PC8001A Computer ......................... $739 
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ACS-8600-10 .......... ... ....... $7995 PC8013A Dual 5 '.4" drives .............. $739 


NEC 8023A $479 
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Okidoro 82A ....... $454 
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your software. provide special cables. ere.. for on oddlrtonol chorg•. Coll for prices. 
Falco TS-1 (VT52) ........ $1069


F-10/ 55 cps ......... $1649 
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Photo 2a: Representation of a random 
neighborhood at the beginning of a run of 
the neighborhood-segregation program. 
Although unplanned, the neighborhood 
has a high degree of integration . 

chairs are congregated primarily on 
the left-hand side, with a vertical strip 
in the middle and another on the 
right. If all anyone requires is two 
similar neighbors, then all vertical 
lines that are unaffected by the initial 
random disturbance will be perma­
nent. This explains the vertical line of 
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Photo 2b: The final pattern of segregation 
that emerges in a program run in which 
each household in each group wants to 
have two neighbors from its own group. 

squares on the left-hand side and the 
overall vertical look of the final 
pattern. 

Photo 2a shows an initial random 
neighborhood. It is unplanned, but 
relatively highly integrated (the in ­
tegration index is .:l8). However, it is 
not stable , and unhappy house­

holders will move out. The final, 
stable neighborhood is shown in 
photo 2b . The final neighborhood is 
highly segregated, with an integration 
index of 20 (similar to the result 
achieved with an initially integrated 
neighborhood). Because there is no 
necessary vertical pattern in the in­
itial neighborhood, there is less of a 
corresponding vertical pattern in the 
resulting segregated neighborhood, 
although the requirement that only 
two neighbors be similar to oneself 
tends to stabilize the final patterns 
around vertical lines of similar types. 
The existence of relatively isolated in­
dividuals around the edges of the 
community can be explained by the 
fact that the community is bordered 
by vacant lots that are considered 
"friendly" by whoever locates next to 
them . 

The final neighborhood, cor ­
responding to a simulation in which 
both groups demand three neighbors 
be like themselves, is shown in photo 
3. There is a very high level of 
segregation (the integration index is 

Inventory 
Control 

Job 
Costing 

SOFTWARE 

FOR MANUFACTURERS 


MCS·2 

Material 
Capacity 	 Bill of 

Material 
Order

RequirementsPlanning 	 Entry
Planning 

General Accounts Accounts 

Ledger Receivable Payable 


Micro Manufacturing Systems has been develop­
ing and supplying manufacturing software directly to 
manufacturers for several years and is now offering 
its MCS-2 system to dealers and OEM's. 

MCS-2 is the most comprehensive manufactur­
ing control system designed for the CPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys­
tem or individually as required . 

Demo Disc available - $ 79.00

MMMICRO MANUFACTURING 

- s~87 Shagbru-k D!~S:.~:~. Oh;o 43081 

(614) 895-0738 
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S-100 USERS 

INTERFACE 9-TRACK 
TAPE DRIVES 
With the DTI - OMA 
Tape-Unit Interface 
• 	 Transfers data via OMA 

up to 200K bytes 
per second 

• 	 Allows full control over 
all tape-drive functions 

SPEED 
NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 
Wrth the FMP ­
Fast Math Processor 
• 	 Kit or assembled 
• 	 32-bit floating point operations 


for arith.. trig .. exponential, etc . functions 

• Or 64-bit floating point operations for arithmetic functions 

Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 

For further information contact: 
A MEMBER OF THE SPC GROUP 

~ SPC TECHNOLOGIES, INC. 

~ P.O. Box 248, Arlington, VA 22210 

Circle 339 on Inquiry card. (703) 841 -3632 
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For$9q95 youcan have a 

fullpoweredpersonal computer. 


some idea of the 
ZX81 's power. It 
has more than 60 
BASIC commands, 

20 graphi~ symbols? and complete , 

mathematical functions. And t,here s 

even more power that you cant see. 

A breakthrough in personal 

computers. The ZX81 offe~s features 

found only on computers costing two 

or three times as much. 


Just l~ok at w~at YO\' get: . 
• 	Continuous display, includmg mov­

ing graphics 
• 	Multi-dimensional string and nu­

merical arrays 
• 	 Mathematical and scienti­

fie functions accurate 
to 8 decimal places 

• 	Unique one-touch 
entry of key words " 0o_gg8.g'g'6~ question most often asked 
like PRINT, RUN g<6~"6,%~cP0 about the ZX81 is, "How 
and LIST 0° 

0 can so much computer 
• 	Automatic syntax er- 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 

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 
recall programs by name. 
What you get. When 
you order your ZX81, you 
get everything you need to 
start programming. 

It comes with connectors 
for your TV and cassette · 

recorder, an AC adaptor, and 
a free programming guide and 

· operating manual that com-
Sinclair programs are available pletely documents the capabil­

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 programming information, please 
stantly coming out with new pro­
grams, so we'll send you our latest 
software catalog when you order 

· your computer. 
~ How did we do it? The 

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 unique Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. Jt is nOW the fastest-Selling per­
sonal computer in the world. And we 
stand behind our product. If anything 
goes wrong in the first 90 days, we'll 
repair or replace your unit free of 

write: Sinclair Research Ltd., 
2 Sinclair Plaza, Nashua, NH 03061. 

To order call toll free: 800-543-3000. 

~~~~~E MAIL TO: Si:;:i;;:s::h Ltd-.,-, 
t-----' One Sinclair Plaza, Nashua. NH 03061. I 
I 	 PRICE• QTY AMOUNT 

' 
I 

: 

I 

!ZX81 $99.95 

I 16KMemory
IModule $49.95 

IShipping and 
1 Handling $4.95 $4.95 

I

i•u.s. dollars TOTAL ! 

IName 

IAddress 

~----~---z:__~ 
Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd . 

~1·nc::1~1·r 
~ 	 liiiiiiiil 

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 delivery, 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 finally 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 
for operator #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 

l 



Circle 152 on inquiry card. 

CHOOSE ... 

Choose an Apple Desk 

A compact Bi-Level desk ideal for the Apple com­
puter system. This 42" x 29 Y1" 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 29Yi" version of the Apple desk. 

Choose a 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 
26.50 inch front-to-rear mounting space. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard vent­
ing, cable cut outs and adjustable RHMA 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. 

Choose a Printer Stand 

The Universal printer stand fit s 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 Ofl over 200 styles and colors in 
stock. Dealer inquiries invited. 

ELECTRONIC S':ISTEMS 
FURNITURE 

COMPAN'::I 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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Photo 3: Th e fina l pattern of extreme 
segregation when each household in each 
group wants to have three neighbors fro m 
its own group . 

only 5) and several lots will remain 
vacant between the isolated groups. 

Photo 4a shows an initial random 
n~ighborhood with the Xs in a 
distinct minority (34 percent in this 
case). The initial integration index is 
41 , indicating a high level of disper­
sion of the minority group . However, 
the neighborhood is very unstable , 
even though both groups merely de­
mand that they not be in a minority 
with respect to their immediate 
neighbors . After only five interac­
tions the resulting stable neighbor­
hood will be highly segregated, as il ­
lustrated in photo 4b, with the 
population of Xs severely reduced (to 
15 percent). 

These are only a few illustrations of 
the patterns that can develop accord-
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Photo 4a: An initial random neighbor­
hood in which the Xs are a minority of 34 
percent. Despite the minority status of the 
Xs , the neighborhood is well integrated. 

ing to the various conditions put · on 
the initial neighborhood . 

Alternative Possibilities 
Like good neighbors, we disagree 

on what are the most important 
aspects of using this p.r;ogram. The 
economist is mainly interested in 
what is ultimately going to happen to 
the community, while the anthropol­
ogist is more interested in the little 
things that happen along the way, 
viewing the model as a broad simula­
tion. For the latter, it would be nice to 
allow some randomness in the 
subroutines . In this way a potential 
householder could make a mistake 
and move into a house in which he 
will be unhappy, perhaps because he 
was misled by the real estate agent. If 
these sorts of mistakes are not 
systematic, the final outcome will in­
deed be unaffected . However, if the 
user is interested in examining this 
phenomenon, we can add some ran­
dom effects into the moving-in 
subroutine by adding a line such as: 

5015 P=RND(500):IF P=l THEN 
A(I,J)=RND(2) :RETURN 

This assigns one type or the other 
randomly to somewhat less than one 
vacant lot per iteration. 

Similarly, if we add a line such as: 

4125 P=RND(SOO):IF P=l THEN 
A(I,J)=O:RETURN 
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Photo 4b: The stable, highly segregated 
neighborhood that evolves from that 
shown in photo 4a when all the house­
holds in both groups just want not to be in 
a minority with respect to their immediate 
neighbors. 



COMPATIBLE 


BOARDS 


BY ZOBE 
M E M O RY WITH PARITY256K 


Limited time only! $598 .'"

HARD DISC SUBSYSTEM FOR 

IBM AND s - ~aa s 24B5 
HAS2 IBM BUS HARD DISK INTERFACE FOR WD- 1000 
4SP 4 SERIAL PORTS FOR IBM 
PB PROTOTYPING BOARD FOR IBM 
EB EXTENDER BOARD FOR IBM 

s-~aa soARDs 

ZOBEX 	CPU 
Z- SOA CPU WITH • SERIAL AND 3 PARALLEL PORTS 

ZOBEX 	DDFDC 
DOUBLE DENSITY DISK CONTROLLER 

ZMS-100 
64K RAM 

HDCI 
S- 100 HARD DISK INTERFACE FOR WD- 1000 

ZDBEX 

7343 J. IONSON ID. 
SAN DIEGO, CA. 92111 

(7141 571 - 6971 

ZOBEX Is trademark of ZOBIX COIPOIATION 
IBM Is trademark of lnternatlonol .,.,..... ._hlnes Corporation 
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M =number of N =number of 
like neighbors like neighbors Initial Initial Integration Index Percent X 

Case required by Xs required by Os percent X distribution Max Min Ave Max Min Ave 

1 2 2 50 integrated 31 13 19 69 32 51 
2 2 2 50 random 25 15 20 76 35 50 
3 1 2 50 random 29 16 22 80 60 69 
4 2 3 50 random 0 0 0 100 100 100 
5 3 3 50 random 8 4 6 73 27 49 
6 4 4 50 random 0 0 0 71 27 51 
7 1 1 50 random 45 36 40 58 43 51 
8 2 2 33 random 20 3 10 27 5 13 

Table 1: Experimental results of the neighborhood-segregation program shown in listing 1. The table gives the results for 50 trial 
runs for each of 8 different cases of initial assumptions about a neighborhood made up of 2 groups, the Xs and the Os. The integra­
tion index (i.e., proportion of dissimilar neighbors surrounding the average household) and the percent of Xs describe the 
heterogeneity of the neighborhoods resulting from the runs for each case. Only the seventh case, in which both the group X 
households and the group 0 households required just one neighbor belonging to their own group , shows impressive integration . 

to the moving-out routine, then ap­
proximately 1/500 of all movers-out 
will be doing it for reasons other than 
dissatisfaction with their neighbors. 
This creates a more realistic situation 
at the expense of a higher number of 
iterations. 

Experimental Findings 
Table 1 presents results from trials 

of 50 runs of the program under 8 dif­
ferent sets of conditions. In the table, 
we record the preferences of the two 
types of individuals with respect to 
the number of like neighbors. Xs' 

J8ee a Syte'Future 
for the NEC PC-8000 Series 

with the REN TEC WEDGE 
* Emulates most features of the NEC 

PC-8012A 1/0 Unit 
* 32K RAM card included 
* Two Atari™-type joystick ports 
* Attaches easily to the bottom of 

the PC-8000 
* NEC PC-8001A Sl/O channel 


REN TEC Peripherals for PC-8000 brought out to a DB 25 connector 

32K Memory Board ....... . . .. $199 * Built-in 3 channel synthesizer 

RS-232-C Interface Card ....... $159 * NEC PC-8012A bus structure is 

RGB to Composite Video/RF ... $149 implemented 


(40 column only) 
Speech Synthesizer . ......... $295 The REN TEC WEDGE . ... S595. 

t.US Olympia Letter-Quality Printer 
PI : with REN TEC ES INTERFACE 

FOR MOST MICROCOMPUTERS 

* Converts Olympia typewriter to letter-quality printer 
* Easy installation using exist ing ES100/101/105 cables * Accepts RS-232-C serial , 
Centronics parallel , and IEEE-488 * Selectable auto . line feed s295:Authorized Distributor for : 

·commodore 
NEC, Olympia, Sanyo, Eagle, Sharp, Kanan sllgh!ly higher 

======DEALER INQUIRIES WELCOME======= 

RENfflSis.ANC:E TEE!flNEJbEJ6Y E!EJRPEIARTIEJN 
1070A SHARY CIRCLE, CONCORD, CA 94518 • (415) 676-5757 
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demands are in column (M), and the 
Os' demands in column (N ). Also 
tabulated is the proportion of Xs in 
the initial neighborhood and whether 
the initial neighborhood is integrated 
or random. The maximum, minimum, 
and average Integration Index (I.I. ) is 
tabulated for final neighborhoods 
from the 50 independent trials , along 
with corresponding maximum, mini­
mum, and mean percentages of X in 
the same final neighborhoods. 

The first case reported in the table 
is the planned, integrated neighbor­
hood. The final I.I. averages 19 per­
cent, even though both groups should 
theoretically be content with 50 per­
cent. (How would you explain this 
result? ) The final neighborhood 
shows an average 51 percent X, which 
demonstrates that although like has 
clustered with like, neither type 
dominates. 

The second case is identical to the 
first except that it begins with a ran­
domly organized neighborhood in­
stead of our perfectly planned and in­
tegrated neighborhood. Starting from 
a random situation seems to have 
little effect on the final outcome, but 
it allows stability to be reached with 
fewer iterations . 

In the third case, the Xs demand 
only one like neighbor while the Os' 
are slightly less permissive, demand­
ing two . The final , stable neighbor­
hood shows an integration index of 
22 , hardly different from the 



A new and powerful computer has been born ••• 
the System 83. The versatile UNIX* operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 

power than you ever 

dreamed possible. 


FEATURES: 
D UNIX V7 configured by UNISOFT** 
D Full IEEE 696/S-100 Compatability 
D MC68000 8Mhz Processor 
D 32-Bit Data Operations with 32-Bit Internal Registers 
D 16-Bit Data Transfer Operations 
D Memory Management Allows Concurrent Use 

of Mapped and Non-mapped Address space 

D Rugged Industrial Grade Components at all Levels 

D 16 Mb of Main Memory Directly Addressable 

D 7 Vectored Interrupt Levels 

D 192 Device-supplied Interrupts 

D 256 Kb of RAM with Parity Per Board Slot 

D Up to 3.2 Mb of RAM Per Cabinet 

• UNIX is a trademark of Bell Laboratories and is supported 

on the DUAL System 63 by UNISOFT 

• • UNISOFT is a tradema rk of UNISOFT Corporation of Berkeley, CA. 
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DUAL SYSTEMS CONTROL CORPORATION 
system reliability / system integrity 
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preceding cases, but the 69 percent 
proportion of Xs clearly shows the 
effects of their greater permissiveness. 
It earns them a significant majority. 

In the fourth case, the Os require 
that at least three of their neighbors 
be like themselves and, like the 
cellists in competition with trombone 
players, the Os are inevitably slowly 
driven out. In the fifth case, both 
types demand a majority of like 
neighbors. The average I.I. is 6 per­
cent, and it is a toss-up which group 
will dominate the final neighbor­
hood. The sixth case is simply an ex­
treme version of the fifth one, where 
each type demands exclusiveness. 
The integration index is always 0, and 
either group could dominate in the 
end, but there will always be a no­
man's-land of vacant lots between 
completely segregated ghettos. 

In the seventh case, both groups 
are gregarious, demanding only one 
similar neighbor. This gives us an 
average I.I. of 40, which is close to 
the maximum of 50, but to get even 
this close to the maximum each per­

son must be willing to tolerate a 
substantial majority of the other 
group around him. If this model has 
any relevance to actual neighborhood 
formation, then our results could be 
particularly depressing to people of 
goodwill who wish to encourage 
community integration . 

There are many 
probablllstlc as 

well as systemic 
factors In the 

evolution of any 
organization as 

complex as a 
human community. 

The last experiment we have 
recorded assumes that each group 
wants at least two neighbors like 
themselves, but the Xs begin in a clear 
minority (33 percent). We end up 
with an average I.I. of 10, with the 
final proportion of Xs dropping to 13 

percent, but actually sinking as low 
as 5 percent in one of the trials ! 

Conclusion 
Although we both enjoyed a 

challenging opportunity to enhance 
our BASIC programming skills (that 's 
how this project began), we have par­
ticularly come to appreciate the kinds 
of intellectual challenges and insights 
that can be made available with the 
help of a microcomputer. Few of us 
would have had the time or patience 
to fiddle through the thousands of 
coin manipulations necessary to 
make ourselves aware not only that 
maintaining an integrated community 
requires considerably more than 
goodwill, but that there are many 
probabilistic as well as systemic fac ­
tors in the evolution of any organiza­
tion of interacting parts, especially 
when that organization is anything as 
complex as a human community . 

We hope that Neighborhood Segre­
gation will stimulate discussion and 
creative reflection by those who use 
it.• 

our DAISY puts out. .. 
With more data analysls power at a lower price ... 

··it covers 65-70 percent Of my 
needs for data ana1ys1s and It 
provides me with options for 
data entry and manlpulatlon 
that make It easy to prepare 
for the other 20-25 percent:· 

- The computing Teacher 
ReQUlres an APPie• 48K Wltn 
AppleSOft ROM and DOS 3.3 
. . ... . . .......... . ... $79.95 

'' ... one of tne best StatJstlcal 
Pactcaoes vet to be released for 
tne APPie. FOr tne prlee, 
perNips tne best..... 

- Cider Press 

FRH c.omorehenshie cata!OQ ana Newsletter with 
anv ourt:hast.Otherwise seno s2.oo u.s.1ss.so 
Fore6Qn to cover sn1o~no ano Nnallng Ast 
;tDOUt our soeciat BONUS offer 

Ideal for business, sclentlfle, 
and soclal science appllcatlons. 

PhOne order5 onty (Need Masterard or Vfsal 
U.S.A. texcept C3llfJ aKD 42J.5441 
tallf . and Foreton Q13l 349-0300 
For Information or technical 

auestlons <:2131 349-5560 


M~ Order Dept. No. av 1 00en Tues • Ff1.
19517 BUSlness center Dr. 
Nortllrldge, C.llt. 91524 

MO 52.50 U.S.1510.00 Foreton ror ShlODlnO. ta1ifom la resiaents aoa &" sales t11t 

206 July 1982 © BYTE Publications Inc 

$495. 


SBC can be redundant!! 
0 ZBOA 4MHz, 64K RAM, 2K ROM 

D 2 serial, 2 parallel, 4 timer ports 

0 ai-directional inter-processor channel 

D Multi-processor architecture capability 

D Redundant processor manipulation 


capability 

D Matching double-density disc controller 


with SASI 

0 Application note for system configurations 


•
~JC SYSTEMS (415) 657-4215 
"'-' 1075 Hiawatha Ct. Fremont, CA 94538 
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Introducing the PERCOM 
~lternative toATARI Disk Storage 
Your Atari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system that measures up - an RFD mini-disk 
storage system from Percom. 

At Percom we've been making disk 
storage systems since 1977. 

Our designs are proven, our quality is 
II known. And we back our dealers with 

service know-how. Expect more from Percom. 
:You won't be disappointed. 

Operate in either single- or double-density 
storage mode using Atari DOS 2.0S. In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40­
track diskette. 

• 	 Connect your Percom RFD first-drive 
system directly to your computer or connect 
into your system through your Atari 810 
Disk Drive. 

• 	 Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three more low-cost RFD add­
on drives. 

• 	 Write application programs that can query 
and set up your system to operate a differ­
ent type drive at each cable position - that 
can even change configuration as the 
program executes. 

• 	 Get quality and state-of-the-art capability a 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, add-on 
drives from only $399. 

Watch for announcement of a new, power 
ful, easy-to-use dl8k-operatlng system for 
your Percom-equlpped Atari 800 computer 
Minimum system requirements - are an Atari 800 
computer with 24-Kbytes of RAM and compatible 
video display system; Atari 's disk-operating syste 
(ver 2.05) and owner's manual; and, for add-on 
drives (if used) an optional disk drives 
interconnecting cable available from Percom. 

For the beat thing next to your computer, see your Atari dealer I Send to: PERCOM DATA COMPANY, Inc., DEPT 18·601
about a Percom RFD floppy disk storage system. For the name 11220 Pagemill Road, Dallas, Texas 75243 
bf your nearest dealer, call Percom toll-free 1-800-527-1222. I 

I 
I name 

PRICES AND SPECIFICATIONS 
streetSUBJECT TO CHANGE I 

WITHOUT NOTICE. city 	 stateI 
zip phone number 

EACDM DATA COMPANY, INC. I _____________.,II plan 10 add a hard disk system to my Atari: D yes D no. 
1220 PAGEMILL RO • DALL.AS TX 75243 • 12141 34CJ.7061 

MAIL TODAY! 
J'ARI 800 & ATARI 810 are trademarks of the Atari Corporation. 

PERCOM is a trademark f Percom ata Comp!lny, Inc. 

Yes .. . I'd like to know more about Percom RFD disk / ~-------------
drives for my Atari 800 Computer. Rush me free literature. 



Measuring Attitudes with a PET 

A BASIC Program That Finds 


Out How People Feel 


Computers don't have feelings yet, 
but they can help us express and 
analyze our own feelings or attitudes 
toward everything from gun control 
legislation to Kiwi Kandy Bars. Until 
recently, only the largest organiza­
tions could afford sophisticated at­
titudinal assessment techniques. 
Now, by assigning these time-con­
suming techniques to your micro­
computer, you can join the minors of 
the Nielsen and Gallup leagues. 

The BASIC program presented 
here transforms your PET microcom­
puter into an attitude-measuring in­
strument. It gives instructions, poses 
questions, registers and translates 
responses into numerical values, 
calculates averages, and presents 
results in chart form . In fact, the pro­
gram's use of advanced measurement 
principles provides better technology 
than that applied by most businesses 
and political organizations. 

Two operational modes are 
available in the program: a teaching 
mode, developed to instruct college 
students in attitude theory and mea­
surement, and a field mode for prac­
tical applications. The ability to ex­
plain itself combined with the PET's 
portability and novelty makes it easy 
to tap public opinion on a street cor­
ner, in a theater lobby, or in your 
own store. 

About the Author 
David Heise is a rociology professor at In­

diana University . His books include Causal 
Analysis and Understanding Events. He has 
written commercial microcomputer programs 
for word processing and statistical analysis. 
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Department of Sociology 
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Attitude Theory and 
Measurement 

Attitudes form the bedrock of our 
expectations and intentions. When 
properly measured and analyzed, at­
titudes become fairly accurate in­
dicators of how we perceive the 
world and what actions we would 
probably take in a given situation. 

Behaviors are once-removed from 
attitudes. What you expect to happen 
may not come to pass, thereby deny­
ing you the opportunity to act on 
your intentions. On the other hand, 
the opportunity may present itself, 
but your intended behavior may be 
suppressed or interrupted. Still, at­
titude measurements provide infor­
mation that suggests what might oc­
cur. 

Social psychologists define one's 
attitude toward something as the feel­
ing or "affective response" associated 
with it. In addition to the good-bad 
(evaluative) feelings examined by ear­
ly researchers, affective responses 
consist of at least two other com­
ponents. The potency, or power of a 
person or object, and the activity 
level, or liveliness associated with 
same, influence our attitudes toward 
that person or object. 

Research during the last quarter­
century has established that evalua­
tion, potency, and activity (EPA) are 
basic dimensions of human affect, 
and that any kind of stimulus pro­
duces reactions along these dimen­
sions. Our responses, however, are 
more subtle than just choosing be­
tween opposites such as powerful and 
weak or lively and inactive. There ex­
ist gradations or shadings of 

response. For example, you might feel 
that an eight-hour workday is slight­
ly good but that a three-day weekend 
is extremely good. 

Surveys usually assess this aspect 
of attitude by providing response 
categories such as "approve" and 
"strongly approve." Greater accuracy 
could be obtained by presenting a 
continuous scale (similar to a ther­
mometer 's continuum) . Those 
responding could make distinctions 
as fine as they wished merely by 
checking a point on a line. The con­
siderable expense of coding spatial 
data into numerical form prohibits 
this approach in many applications. 

Attitude assessment is challenging 
because of the myriad trivial factors 
that can bias opinion. Response to a 
question or stimulus might be in­
fluenced by the previous question, by 
the judgment made last, or even by 
the way a scale is oriented (e.g.,bad­
good versus good-bad) . Repeated 
measures, or presenting the questions 
more than once in random order, can 
be averaged together to allow the 
biases of one measure or scale to 
cancel those of another. While this is 
the preferred research method, the 
time and expense involved in making 
several different printed, randomized 
forms has limited its application. 

The Attitudes Program 
Microcomputers now make the use 

of randomized repeated measures 
economically feasible. The attitude 
measurement program (see listing 1, 
page 216) records respondents' reac­
tions to questions or stimuli in terms 
of the EPA dimensions by means of a 



MDRRDW 

Morrow OMA Controllers 


Supercharge Disk Systems. 

What EDN said: "The (Disk Jockey™ DMA floppy-disk controller) 
otters two to three times the performance of comparable 
controllers '.' And that's tor either 5 711 " or 8 " floppy-disk drives 
operating from an S-100 (IEEE-696) bus. 
How we do it? With channel drive that's almost ident ical to IBM 
370® channel controllers. The DJ/ DMA uses 24-bit address­
ing. The host writes commands into memory. The DJ/ DMA picks 
up commands from the host processor via memory on the 
system bus, and transfers data during DMA cycles. Channel com­
mands may be located anywhere in the 24-bit address range. 
Upon completion of the command, the controller returns status. 
It may also generate an interrupt. Chained commands allow 
the controller to return status, or to execute a number of com­
mands in succession. The controller board also contains logic 
which allows other IEEE-696 temporary bus masters to contend 
tor memory cycles. That's the Morrow "channel 
concept'.' Fast and Simple. 
On-board Z-BOA _.. By managing both memory and disk 
transfers, the resident Z-80A allows reading or writ ing 
to almost any floppy-disk media . 8 " or 5 711' '. Single 
or double density. Single or double-sided . And up to 
eight drives per controller board (no more than 
tour of each type). 
System compatible. Disk Jockey DMA 
sub-systems are compatible with all 
IEEE-696, S-100 systems (such as 
the Morrow Decision l™) . And, with 
most S-100 like systems. 
Faster Winchesters. Hard disks 
put micros in the mini category. 
Now, Morrow's channel driven 

Morrow HDC/ DMA 

Direct Memory 


Access 

Hard Disk 


Controller 


DMA controller concept makes Winchesters lightning fast. Which 
Winchester? Industry standards - Seagate's 5 711'' ST506/ 512 , 
or 8" drives from Shugart/ Quantum . 
DMA Transfer (Burst Mode). The Morrow Direct Memory Access 
Hard Disk Controller (HDC/ DMA) picks up commands from 
the host processor via memory on the system bus. Commands 
are accessed and data is transferred during DMA cycles. 
Commands and data transfers may occur anywhere in the 24-bit 
address range. 
Interrupts. The controller can generate an interrupt at the end of 
each command and/ or at the end of each command chain . 
lmbedded µP. An on-board 8X300 superv ises data transfers 
between the Winchester drive(s) and ma in memory. Microcode 
in this 7 MHz bipolar microprocessor implements the com­
mand structure of the controller. 

Expansion. The HDC/ DMA addresses one to tour 
drives, one to 16 drive heads and an unl imited 
number of tracks. These capabilities allow system 
upgrades to additional platters and tracks as 
Winchester technology advances. 
S-100 sub-systems. The HDC/ DMA is compati ­
ble with all IEEE-696 systems and most 

existing S-100 systems - providing the bus 
clock is 2 .5 MHz or taster. 
Fast answers. Give us a call , or write us tor 
more details on our new DMA controller 
boards and disk sub-system s. 

LOOK TO MORROW FOR ANSWERS. 
· z-80A is a trademark of Zilog, Inc. 

MDRRDW DESIGNS 
IBM/ 370 is a registered trademark of IBM Corp. 5221 Central Avenue, Richmond, CA 94804 
01sk Jockey and Decision I are trademarks of Morrow Designs. (4 15) 524-2101. TWX: 910-382-8132, (Power Key-Richmond) 
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graphic rating scale. To register a 
reaction, the respondent controls an 
animated check mark. The program 
uses the PET's random-number 
generator to vary the order of stimuli, 
the order of the EPA scales' presenta­
tion, and the orientation of those 
scales . Respondents rate each 
stimulus more than once so errors can 
be reduced through averaging. 

The operator loads and runs the 
program before turning it over to 
respondents. In its teaching mode, the 
program collects data from the 
respondent and also shows him or her 
the results. In its field mode, the pro­
gram asks the operator to start a data 
tape before respondents begin. Then 
the program collects data from each 
respondent, stores it on the tape, and 
automaticaJly sets up for the next 
respondent. Results of field opera­
tions are obtained later, when a 
special routine reads the data tape . 

The first display a respondent sees 
tells how to enter his or her name. 

The program "personalizes" its in­
quiries by embedding each respon­
dent's name in the instructions. After 
entry of a name, the PET clears the 
screen and introduces itself as a 
microcomputer that is "going to help 
you express some attitudes." Then the 
program asks the respondent whether 
or not he or she has used the program 
before; if the answer is no, the pro­
gram provides instructions: 

''You'll say how you feel about 
some different things. I'll flash words 
at the top of the screen. Press R when 
you're ready, and I'll show you how I 
do it. " 

The screen clears and "A MICRO­
COMPUTER" appears at the top of 
the screen in reversed lettering. The 
instructions continue on the screen 
below: ''You show how you feel 
about it on a scale like this ." The 
evaluation scale is constructed on the 
bottom half of the screen. New in­
structions overwrite the last ones: "A 
check mark will appear above the 

Photo 1: A screen display from the attitude-measurement program in listing 1. The 
stimulus is the phrase "A MICROCOMPUTER ." The response is measured in the good­
to-bad or nice-to-awful dimension . The respondent uses the < or > keys to move the 
check mark to the desired rating. 
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line, and you move it back and forth 
with the < key or the > key. You 
press RETURN when the check is 
where you want it. Go ahead and try 
it. Rate ME." 

The check mark appears, as shown 
in photo 1, and moves left or right 
continuously as long as the respon­
dent presses the < key or the > 
key. The computer gets the respon­
dent's first rating, then clears the 
screen. If the rating was on the good 
side, the PET prints, "Gee, (name) . 
That's good of you. " If the rating was 
neutral or bad, it prints, "Gosh. But 
(name) . You hardly know me. " In 
either case, the program pauses and 
then prints 'Well, you've got the 
idea ." The screen clears and prints 
''You rate each thing on three dif­
ferent scales. " 

In the field mode, the instructions 
end here and presentation of stimuli 
begins. Stimuli are defined before­
hand in DATA statements. A 
stimulus may be a word, phrase, or 
sentence fewer than 37 characters 
long. In the teaching mode, the in­
structions continue: "We'll go 
through everything twice. After 
you've finished, I'll convert your 
ratings to numbers , calculate 
averages, and present the results in 
charts. 

''You are to provide the words for 
this assignment. So let's do that now. 
How many things are you going to 
rate?" The PET drops into an error 
routine if the number is more than 20; 
otherwise it says, "Fine, now what 
are the words?" and the respondent 
enters the stimuli. 

At the beginning of the rating pro­
cess, the PET constructs the graphic 
rating scale at the bottom of the 
screen; this remains until all ratings 
are done . The scale is anchored by a 
series of adverbs-slightly, quite, ex­
tremely, infinitely-printed vertically 
beneath various points of the scale. 
The middle position is labeled 
"neither." Centered and highlighted 
stimuli are presented at the top of the 
screen. Each stimulus is erased before 
another is presented. The PET goes 
through the stimuli twice, randomiz­
ing order of presentation each time. 
Dimensions change by replacing the 
adjectives at either end of the scale 



Suparfast in its class and ready to run. 

Computer Benchmarks-All systems running the same BASIC program. 

Manufacture- Model ·c lass 	 O perating Language Run Time 
System (Type*) (Seconds) 

IBM 3033 Mainframe VS2-10RVYL Stanford BASIC 10 

Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (C) 33 

Digital Equipment PDP 11 /70 Mini n/a BASIC(I) 45 

Prime 550 Mainframe PRIMOS BASIC Vl 6.4 (I) 63 

Digital Equipment PDP-10 Mainframe TOPS-10 BASIC (I) 65 

I BM System 34 Mainframe Release 05 BASIC(I) 129 

TEI System 48 Micro MAGIC 1.0 Microsoft BASIC (C) 178 

Hewlett-Packard HP3000 Mini Time Share BASIC (I) 250 

Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (I) 310 

Alpha Micro AM-100/T Micro AMOS4.3a Alpha BASIC (SC) 317 

Digital Equipment PDP 11 /45 Mini n/a BASIC(I) 330 

Data General NOVA 3 Mini Time Share BASIC 5.32 517 

Ohio Scientific C4-P Micro OS65D 3.2 Level 1 BASIC (I) 680 

North Star Floating Point Micro NSDOS NorthStar BASIC (I) 685 

Radio Shack TRS-80 II Micro TRSDOS 1.2 BASIC(I) 792 

Apple II+ Micro DOS 3.2 Applesoft II (I) 960 

Cromemco System 3 Micro coos 32K BASIC (I) 1074 

Commodore Pet 2001 Micro n/a Microsoft BASIC (I) 1374 

IBM 5100 Micro n/a BASIC (I) 1951 

Vector MZ Micro n/a Micropolis BASIC (I) 2251 


•c = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 

The Seattle Computer System 2 is the fastest micro on the 
block. In fact, System 2 outperforms many minis and ready to run with the addition of disk drives (that we 
mainframes. 

Even the big boys such as: IBM System 34, Prime 
550, and Hewlett-Packard HP 3000 are left in the dust 
when System 2 starts running. 

The speedy System 2 consists of 8 Mhz. 8086 
CPU set, l 28K of 85 nsec. static RAM, double-density disk 
controller, 22-slot constant voltage mainframe, a cable for 

System 2 comes fully assembled, tested and 

can supply) and terminal. 
Call (206) 575-1830 for the location of your 

nearest System 2 dealer. 

Dealer inquiries welcome. 

two 8" drives, and MS-DOS operating system (a lso cal led 
86-DOS, IBM PC-DOS, Lifeboat SB-86). 

High-level languages like Microsoft's Basic, 
Pasca l, Fortran, Cobol are available now for your ~~TER
application programs. 1114 Industry Drive, Seattle, Washington 98188 
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INTOODUC~ SPECIAL INTRODUCTORY OFFER I 

WITH CP/M ,... OPERA TING $2 6 9 5 
SYSTEM 1 

A Briefcase Size Computer with Full Size Abilltiesl 

Standard Features 

0 4 MHZ ZBO PROCESSOR 

D 64K LOW POWER RAM 

D 1.2 MBYTE ON DUAL 
8" FLOPPIES 

D COMPACT SIZE : S'/2 " X 19" X 19" 

0 LIGHT WEIGHT - ONLY 30 LBS 

D 4 RS-232 SERIAL PORTS This Is Not a Personal Computer I
0 ENVIRONMENTAL PACKAGING THE EXEC-JR IS A TRUE BUSINESS COMPUTER 
0 SWITCHING POWER SUPPLY WITH CAPABILITIES TO HANDLE THE TOUGH JOBS. 

SE_,A L PORTS CAN I f USED FOR TERM INALS, PRINTERS OR MODEMS 

Expansion Options 

D 192K BYTE RAM MEMORY 


D MUL Tl-USER 


0 DUAL SIDED DRIVES (2.4 MBYTE) 


0 FIXED DISK INTERFACE WITH 11 , 

35, OR 70 MBYTE FIXED DISK 

Affordable Expansion 

2.4 MBYTE 64K RAM Expansion 128K RAM Expansion 
ON DUAL SIDED DRIVES FOR A TOT AL OF 128K BYTE FOR A TOT AL OF 192K BYTE 

ONLY $375 ONLY $149 ONLY $298 

As a closing thought consider this . .. 
Who else offers a small computer with : 

192K BYTE RAM, 2.4 MBYTE on Floppies ; 4 Serial Terminal Interfaces , 
Multi -User Capability and CP/ M ,... Operating System for $3,368. 

CUSTOM COMPUTER SYSTEMS INC. 
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 

PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 

REPRESENTATIVE INQUIRIES WELCOME. 


CP/M IS A TRADEMARK OF DIGITAL RESEARCH, INC. 


7250 COMMERCE CIRCLE EAST • FRIDLEY, MINNESOTA 55432 • PHONE (612) 574.9493 
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FOR COMPUTATIONS WHERE THE 
LITTLE G UYS DON'T COMPUTE 

The Executive+ System 
will speak for it's self. 

Mu/it-User! 
UP TO 21 USERS ON LINE • PER SYSTEM . 

Concurrent Tasks! 
EACH USER CAN RUN MULTIPLE 

TASKS CONCURRENTLY. 


Multi-Processing! 
UP TO 7 CPU 'S PER SYSTEM . 

Networking! 
COMPUTER SYSTEMS CAN BE TIED 

TOGETHER TO SHARE DATA BASES. 


Up to 5.46 million 
bytes of RAM memory! 

Up to 1.848 billion 

bytes of on line 

storage! 


High Reliability! 
THE SYSTEM IS HOUSED IN A SEALED 
RACK WITH FORCED AIR FOR 
ENVIRONMENTAL CONTROL WITH FRONT 
PANEL TURN KEY OPERATION. SWITCHING 
POWER SUPPLIES AND ROM BASED 
DIAGNOSTICS. 

Cost Effective! 
A 4 USER SYSTEM WITH 1.2 MBYTE ON FLOPPIES, 
204K BYTE RAM , 4 PR INTER INTERFA CES. 
1 NETWORK INTERFACE AND A 1 54 MEG BYTE 
FIXED DISK RETAILS FOR $ 19,538 . 

PRICE AN D AVAILAB ILITY SUBJECT TO CHANGE WITHOUT NOTICE. 

Send for information on our complete line of 

Executive Computers, Operating Systems and Business Solutions . 


Representative inquires are welcome. 


CUSTOM COMPUTER SYSTEMS INC. 
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 

7250 COMMERCE CIRCLE EAST • FAIDLEY, MINNESOTA 55432 • PHONE (612) 574-9493 
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More than a 

THE COMPLETE TOOL 


while the stimulus remains constant. 
The order of the EPA elements is ran­
domized, as is the placement of given 
adjectives on the left or right side of 
the screen. 

As the respondent enters each 
rating, the spatial position of the 
check mark is converted to a number 
and stored in an array. If a respon­
dent rates a stimulus as neutral on all 
three dimensions, the PET prints, 
"(Name), you rated this one at the 
middle all three times. Let's do it 
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again to be sure about that. " This 
procedure guards against a respon­
dent's pressing RETURN without 
moving the check . The ratings, 
whatever they are, are accepted the 
second time. 

In the teaching mode, the screen 
clears when all of the ratings are com­
pleted, then displays : "OK . You 've 
rated each word twice on the three 
scales . Now I'll show you the average 
profiles. Then I'll show you graphs of 
the results . Press C to continue. " On 

The WORD PLUS has many features 
that SpellS tar™ and other compet i· 
tors leave out. The WORD PLUS finds 
errors, shows them to you in context, 
and wit h your consen t , automatically 
correc ts them throughout the text. 
SpellStar does not correct errors . 

Versatile The WORD PLUS works 
with almost any CP/M based word 
processor. SpellStar only works wi th 
WordS tar™ . 

Accurate The WORD PLUS offers a 
45,000 word vocabu lary wi thou t the 
compromise of su ff ix stripping . Spell ­
Star has only 20,000 words. 

Convenient The WORD PLUS helps 
you find the correct spelli ng by con­
sul t ing i ts d ictionary. SpellStar gives 
no such he lp. 

'SpeHStar aod WordSta' ail!! lrademarks oi M 1c;10Pro Intl 

Spelling Checker 

Fast The WORD PLUS proof reads 
10,000 words of text in less than two 
minutes. 

Many Extra Features The WORD 
PLUS offers automat ic hyphenation , 
text ana lysis, and fas t word counti ng. 
A lso solves crossword puzzles, lo­
cates anagrams and finds rhym ing 
words. 

Inexpensive $150 . .. a low cost for 
freedom from the anx iety of misspe ll­
ing. 

The WORD PLUS - Clearly the Best 
Choice. For more informat ion call 
Wayne Holder at 

714-291 -9489 
2765 Reynard Way 
San Diego . CA 92103 

OASIS 
SYSTEMS 

CPIM t! a 1eglS1ered 1raoema1i.. 01 D•t;plat Research inc 

receiving the continue signal , the PET 
constructs a table with stimuli (trun­
cated to 12 characters) listed on the 
left side of the screen and preceded by 
an index letter. The EPA ratings ap­
pear in three columns. The numbers 
are mean values, calculated across the 
different presentations. The numbers 
may range from -4.75 to +4 .75 . 
Negative means bad, pow erless, or 
quiet; positive is good, powerful , or 
lively; zero means neither. (Optional­
ly, the program can print this table on 
paper. ) 

The respondent gives another con­
tinue signal when finished viewing 
the EPA profiles. The program then 
constructs a graph showing the 
distribution of stimuli (each rep­
resented by its index letter) on the 
evaluation and activity dimensions. 
Plus or minus values on the potency 
dimension are indicated by capitals or 
lowercase index letters . Another con­
tinue signal produces a graph on the 
activity and potency axes; a third 
continue signal produces a potency­
evaluation graph . A final continue 
signal produces the message "OK, 
(name), that's all. Hope you enjoyed 
it. " This message stays on the screen 
awhile, then the program returns to 
the beginning, ready for another 
respondent . 

In the field mode, the end of the 
ratings can initiate presentation of as 
many as ten background questions 
entered into the program beforehand . 
This part of the session might go as 
follows : "Now, (name), a few ques­
tions about you . Are you 1 Male or 2 
Female?" If no background questions 
are included or when all background 
questions have been answered, the 
program gives the " that 's all" 
message, saves all of the respondent's 
data on tape, and readies itself for 
another respondent. 

Field-mode data collection is ter­
minated by entering END instead of a 
respondent's name . This closes the 
data file and produces a message in­
dicating the number of respondents 
who used the program . Since it 's 
needed to run analyses, the number 
should be written on the data tape. 

To analyze a data tape, rewind the 
tape and restart the program by 

Text continued on page 236 
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Listing 1: A BASIC attitude-measuring program that runs on a Commodore PET. A n executive routine at lines 220-360 defines the 
program's structure. The program presents stimuli and assesses the respondent's attitudes toward them in three dimensions set by 
data statements beginning at line 520. The user can change the stimuli presented by using a DATA statement like the one at line 2450. 
At line 4530, a routine asks the responden t's gender; the routine can be expanded to gather more background information . 

109 REM *** ATTITUDES PROGRAM FOR 8K OR HORE *** 

110 

120 REM WHEN USING PROGRAM IN THE FIELD, SET TEACHING=O 

130 TEACHING=-1 

140 IF NOT TEACHING THEN INPUT "<s>NAME FOR DATA FILE";NM$:0PEN 1,1,1,NM$ 

150 

160 REM TO PRINT PROFILES ON PAPER, SET PAPER=-1 AND TURN PRINTER ON 

170 PAPER=O 

180 IF TEACHING AND PAPER THEN OPEN 4,4 

190 REM SET NUMBER OF REPLICATIONS. 

200 NR=2 

210 

220 REM*** EXECUTIVE PROGRAM 

230 GOSUB 390 :REM SET ARRAYS AND STRING CONSTANTS. 

240 IF NOT TEACHING THEN GOSUB 2340:REM DEFINE STIMULI IN PROGRAM. 

250 GOSUB 3760 :REM GIVE INTRODUCTION AND INSTRUCTIONS. 

260 IF TEACHING THEN GOSUB 2510 :REM LET RESPONDENT DEFINE STIMULI. 

270 GOSUB 1030 :REM DRAW RATING SCALE. 

280 FOR T=O TO NR-1 :REM GET NR SETS OF RATINGS 

290 FOR LI=O TO LL-1 :REM FOR EACH STIMULUS 

300 GOSUB 1460 :REM BY PRESENTING STIMULUS 

310 GOSUB 1980 :REM THEN GETTING EPA RATINGS AND STORING. 

320 NEXT LI,T 

330 GOSUB 2850 :REM DISPLAY AVERAGES IN TABLE AND GRAPHS. 

340 GOSUB 4560 :REM SIGN OFF. 

350 IF TEACHING THEN CLR:GOTO 130 :REM SET UP FOR NEXT RESPONDENT. 

360 GOTO 250 

370 : 

380 REM*** DEFINE UTILITY ARRAYS AND STRINGS 

390 DIM Q%(2),DA%(2),BB$(3),AV$(4),AJ$(2,2,1),DM$(2) 

400 REM STRINGS OF BLANKS 

410 FOR I=1 TO 39:BB$(3)=BB$(3)+"[ ]":NEXT I 

420 BB$(0)=LEFT$(BB$(3),19) 

430 BB$(1)="[ ][ ][ ][ ][ ]":BB$(2)="[ ][ ][ ]" 

440 REM SCALE ADVERBS 

450 FOR I=O TO 4: READ AV$(I):NEXT I 

460 DATA "INFINITEI;Y","EXTREMELY[ ]","QUITE[ ][ ][ ][ ][ ]" 

470 DATA "SLIGHTLY[ ][ ]","NEITHER[ ][ ][ ]" 

480 REM SCALE ADJECTIVES 

490 FOR I=O TO 2:FOR J:O TO 2:FOR K=O TO 1 

500 READ AJ$(I,J,K) 


READY. 

510 NEXT K,J,I 

520 DATA "[ ][ ]( ][ ][ ]( )[ ]( )[ ]( ]","[ ][ ][ ][ ][ ]( ][ ][ ][ ][ ]" 

530 DATA "[ )[ )[ ]GOOD[ )[ )[ ]", "[ )[ )[ )[ ]BAD[ ]( )[ ]" 

540 DATA "[ ][ ][ ]NICE[ ][ ]( ]","[ ][ ][ ]AWFUL[ ][ ]" 

550 DATA"[ ]( ]( ]( ]( ]( ]( ]( ][ ][ ]","[ ][ )[ ][ ][ ][ ][ ][ ][ ][ ]" 

560 DATA "[ ]( ]( ]BIG[ ]( ]( ]( ]","[ ]( ]LITTLE[ ][ ]" 

570 DATA "[ ]POWERFUL[ ]","[ ]POWERLESS" 

580 DATA "[ )[ ][ ]FAST[ ][ ][ ]", "[ ][ ]( ]SLOW[ ]( ]( ]" 

590 DATA "[ ]( ]YOUNG[ ][ ][ ]", "[ ][ ][ ][ ]OLD[ ][ ][ ]" 

600 DATA"[ ][ ]NOISY[ ][ ][ ]","[ ][ ][ ]QUIET[ ][ ]" 


Listing 1 continued on page 218 
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YOU PICK 
THE COMPUTER,

MICROPRO™ 
MAKES ITPERFORM. 

There are a lot of fine names in microcomputers. But there's 
only one name in software to remember. MicroPro. Because 
MicroPro has taken the best ideas in business software and 
put them together to make the MicroPro Software System™ ­
a family of software products that work together on more 
than 100 of the most popular brands of microcomputers, 
probably including yours.* 

&>ftware makes the difference. 
The key to getting the most out of your computer is the 

software you use. And the Software System is designed to get 
the most out, fa.5ter. The Software System is our new name 
for the MicroPro family of software products, each remarkably 
powerful and versatile-and even more so when you com­
bine them. 

The products: WordStar®(word processing-), MailMerge™ 
(WordStar option-personalized form letters and other 
file-merging uses); SpellStar™ (WordStar option-spelling 
checker); DataStar™ (data entry and retrieval); CalcStar™ 
(electronic spread sheet and financial modeling}; SuperSort™ 

business more productive than you'd get from just using each 
product by itself. 

The System doesn't stop. 
Count on MicroPro to keep expanding the Software 

System with new products that make it even more useful and 
powerful in your business. Coming this year: a series of 
in-depth accounting packages; lnfoStar;" a powerful report 
generator and parmer to DataStar; and StarBurst;" a newkind 
of software that will link our products together into an even 
friendlier and easier to use ~ 

If yoo're shopping fur a oomputer, we rocommend yoo 
sh~ fur software even more carefully. After all, there are a lot 
of good hardware systems to choose from. But there's only 
one Software System. From MicroPro. 

To get our brochure on the MicroPro Software System, 
visit any of our 1200 dealers around the world. 

Or -phone toll-free 800-227-2400, ext. 933 
(In California 800-772-2666, ext. 933.) · 

(sorting, selecting, and merging}; and WordMaster® (video 
text editing). 

More solutions, less work. 
The Software System enables you to use your micro­

computer to its fullest with less time and effort. That's 
because, for one thing, most MicroPro products have 
similar methods of operation, so it's easier to move 
from one product to another. And they readily adapt 
to your way of doing business, instead of forcing you 
to make changes to fit a rigid software package, like 
you have to do with many other software products. 
Most important, you can combine MicroPro products' infor­ CfllaoPfcV 
mation and abilities. The result: a lot more ways to make your INTERNATIONAl. CORPORATION 

'Ask your MicroPro dealor co lot you koow which microcompu<= can use MicroPro ooftware. For 1he IBM"Pmonal Compu1or, WordStat and MailMergc are now available- ochor products coming. MicroPro Apple™ 

50ftware requires a CP/M• -z~ adapcation device. IBM is a registered trademark of lmemational Business Machines Corp. Apple is a rrademark of Apple Compu<er Inc. CP/ M is a regiscored tradotnark 


of Oigi<al Research, Inc. Z-!Kl is a rqpsrered trademark of Zilog. Inc. c 1982 MiC:roPro lnrernacional Corp. 
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Listing 1 continued: 

610 REM NAMES OF GRAPH AXES 

620 DM$(0)="EVAL.[ ]":DM$(1)="POTEN.":DM$(2)="ACTIV." 

630 REM CURSOR DOWN 11 ROWS 

640 CU$="<Q><Q><Q><Q><Q><Q><Q><Q><Q><Q><Q>" 

650 REM SEED THE RND FUNCTION 

660 I=RND(-TI) 

670 RETURN 

680 

690 REM*** INPUT WORDS, GUARDING AGAINST BREAKOUT 


' 700 REM RESTORE STOP KEY IN CASE PROGRAMMER BREAKS OUT BY ENTERING SPACE 
710 REM (OLD ROM: POKE 537,136; OS 4.0: POKE 144,88) 
720 POKE 144,46 
730 REM FIND CURSOR POSITJON 
740 REM (A=226 FOR OLD ROM) 
750 A=198:X=PEEK(A) 
760 REM GET INPUT STRING 
770 INPUT "<]><]>[&]<}><}><}>";A$ 
780 REM IGNORE IF USER PRESSES RETURN WITHOUT PRIOR KEYSTROKE 
790 IF A$="[&]" THEN PRINT"<q>";:POKE A,X:GOTO 770 
800 REM DISABLE STOP KEY 
810 REM (OLD ROM: POKE 537,133; OS 4.0: POKE 144,85) 
820 POKE 144,49 
830 RETURN 
840 
850 REM*** CAPITALIZE FIRST LETTERS OF WORDS 
860 C$="":DI:128 
870 REM SEARCH STRING FOR SPACES 
880 FOR K=1 TO LEN(A$) 
890 B$:MID$(A$,K,1) 
900 REM FOR OLD ROM ADD THIS STATEMENT 
910 REM B$=CHR$(128+ASC(B$)):DI=-128 
920 REM CAPITAL FOR FIRST WORD 
930 IF K=1 THEN K=O:B$=" " 
940 REM PUT CAPITALS AFTER SPACES 
950 IF B$=" "THEN K=K+1:B$:CHR$(DI+ASC(MID$(A$,K,1))):IF K>1 THEN C$=C$+"" 
960 REM REBUILD STRING 
970 C$=C$+B$ 
980 NEXT K 
990 A$=C$ 
1000 RETURN 
1010 
1020 REM*** DRAW THE SCALE 

1030 PRINT "<S><Q><Q><Q>"CU$; 

1040 REM DRAW A LINE 

1050 FOR 1=1 TO 39:PRINT CHR${162);:NEXT !:PRINT 

1060 REM PRINT THE ADVERBS VERTICALLY 

1070 FOR 1=1 TO 10 

1080 REM FIRST DO THE LEFT-SIDE ADVERBS AND MIDDLE 

1090 PRINT "[ ]"; 

1100 FOR J=O TO 4 

1110 REM USE LARGER GAP AFTER 'INFINITELY' 

1120 K=2:IF J:O THEN K=1 

1130 REM PRINT ONE LETTER FROM EACH ADVERB PER ROW 

1140 PRINT MID${AV${J),I,1)BB$(K); 

1150 NEXT J 

1160 REM BACKSPACE AND DO THE RIGHT-SIDE ADVERBS 

1170 PRINT "<}><}><}>"; 

1180 FOR J=3 TO 0 STEP -1 


Listing 1 continued on page 220 
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APPLE II+ 
· COMPATIBLE 

DRIVE 

W/ CO NTROLLER 
MSl OUR PRICE 

549.00 429.00 

W/O CO NTRO LLER 

MSL OUR PRICE 
449.00 379.00 

CO MPAR ETO ~ CO MPARE TO 
APPLE DRIVE 146.00 APPLE DRIVE 

APPLE IS A REG TRADE MARK Of APPLE CO MPUTE 

LE MONITOR 

0
9" GRN . PHS . MONITOR 
12" GR N. PHS. MONITOR 

MSL 
189.00 

OUR PRICE~ 
$119.00 70.00 

HP 85 

--~·' 1/.,~;r..zrt"@ ~11 \1 
I' ~~-- "'il~ Il - --·- __ _ , 

MSL OUR PRICE~ 
2750.00$1975.00 775.00 

• 

HP 41CV Q STAR sgg 00EXPANSION BOARD II OUR PRICE 

OURPRICE ~ 

3~5s6os 239.00 86.00 

16K RAM BOARO • 

MSL ~ 
199.00 100.00 

IBM PERSONAL 
r:-.! COMPUTER 
.--.l~f,~~DES : 

Colour Graph ic Board
,;;:JI 64K Mem 0<y 

~: 
CA LL FOR PR ICE 

· subject to ava ilability 

APPLE II 
PLUS 
48K 

CALL FOR PRICE 
APPLE IS A REG TRADE MARK Of APPLE CO MPUTE 

HP 125 

OUR PRICE 
$1975.00 

MSL 2750.00 ~ 775.00 

DUAL MASTER DRIVE 
MSL OUR PRICE ~ 

2500.00 1595.00 905.00 

[tcommodore 

VIC::20 
~§/ 

VIC TV Mooual 
VteCassette 
VIC D i s~ Drive 
Vtc 6 PK~ prottim 

119 00 
16900 
IC•ll 

14• 00 

MSL 
299.00 

OUR PRICE ~ 
$255.00 44.00 

FRANKLIN 64K 
ACE 100 

APPLE COMPATIBLE 
INTRODUCTORY OFFER 

15~~Loo Call for Price 
The Frankhn ACE * 100 1s aprofessional personal com· 
puter thal 1s hardware and software co mpallble with the 

~~:: ~J1~~11 ~r~~~a~sm;,~~:~a,~r~~/:~~~u~ldw~n :~~ 
on !he Funkltn ACE 100 without mod1t1cabon mcludm& 

t~~~~ic°t9fheh•J~Eajf>o'~: ~l~so~u~:~a~~~kw~~dA~~~e
fn pertpherals des1Jned for rte Apple II • 111 operate 
Wllh the ACE 100 without mod1flca11on 

The fran~hn ACE 100 1s a personal compu ter t1t 1lh the 
power quality and rehabilrty 10 meet the mosl deman 
din& apphca11ons of the business proless1onal II comes 
complete with 64K of RAM memo7 wh teh lulf1lls the 

~;~n:~~~r~!~0(h~e~u~~=:~~~u~e~1 !~~lf :;~~~~~ 
~0u~;,~a~~dk'f~~a~~m~1 ~~er11~!n!~~sc!pr~:h~ha~~~te~ 
set to the video screen lh al dtsplays upper and lower 
case ch aracters 

The 72 key keyboard includes an alpha 1ock key wh1th 
sim pllltes operation with emhna App le soltwa1e The 

~~~;~'.c pfuas~ ;:~~1:.r a 1 r~~ 1t~~etsha~P(~~11to~e:~d s~~~u~: 
(multiply) that are used frequently with V1s1Cal c 

The frankhn ACE 100 includes a 1oyst1c~ aame paddle 
connector. a speaker and e11hl penphera1 connettors A 

~;:~~e::r ~~~n!c~~,;a~ Pg:'~s!':f~r,~:~~·~:~,;11~: 
overheatin1 problems 

~XEROX820 

llXIO 
Ill IOFT 
Ill 100 

MSL 
645.00 
745.00 
995 .00 

OUR 
PRICE ~ 
429.00 216.DD 
535.00 210.DD 
719.00 276.DD 

Franklin ACE 100 Features 
• Apple II compatible • Alpha locll shift key 
• 64K ol RAM memory • YisiCak hiendly 
• Upper and lower case • 50 watt power supply 
• Type wuter style keyboard • 8uitl·1n Ian 
• Twelve key numeric pad 

COMPARE OUR COMPUTER 

FEATURES 

COlllPtJ!ef witll 48K 
RAM Memory 

M<rosott 161\ RAM 
C.rd i1 6K RAM Memo<yl 

ABl 10 Key P1d 

Yoo KeybOlld Enh•­
RH Elec~ona Sirper 
f in 11 iMulfHl f '"I 

TO TAi. 

NEC 
STUDENT 
SYSTEM 

A"1.Eff 

m3000 

195 00 lopbonJ 
12500 IDPboOI 
149 00 iopbonl 

69 00 ID!lbonl 
$~ 

64K ~ 
"NECPC ~ 
"NEC PC 801 2 
"NEC PC 8031 
12 " Grn . Phs. Video Mon itor 

MSL OUR PRICE ~ 

STD 

SID 
STD 
STD 

2839.00 $2095.00 744.00 

[Icommodore 

Ill STUDENT 
SYSTEM .._.... 

4032 · 32K 40 COL CRT 
4940 · DUAL DISK DRIVE 

MSL OUR PRICE~ 
2590.00 $1978.00 612.00 
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Listing 1 continued: 

1190 K=2:IF J=O THEN K=1 
1200 PRINT BB${K)MID$(AV$(J),I,1); 
1210 NEXT J 
1220 REM GO ON TO NEXT ROW 
1230 IF I<10 THEN PRINT 
1240 NEXT I 
1250 REM RETURN CURSOR TO HOME 
1260 PRINT "<S>"; 
1270 RETURN 
1280 
1290 ~EM*** DISPLAY SCALE ADJECTIVES WITH HIGHLIGHTING 
1300 REM GO DOWN TO POSITION 
1310 PRINT "<Q><Q><Q><Q><Q><Q><Q><Q><Q>"; 
1320 REM DISPLAY THREE LINES OF ADJECTIVES 
1330 FOR J=O TO 2 
1340 REM SET REVERSE VARIABLES, ON AND OFF 
1350 A$="<R>":B$="<r>" 
1360 REM DO NOT HIGHLIGHT IF ERASING A LINE 
1370 IF AJ$(I,J,0)="[ ][ ][ ][ ][ ][ ][ ][ ][ ][ ]" THEN A$="":B$="" 
1380 REM PRINT A ROW 
1390 PRINT A$;AJ$(I,J,DI);B$;BB$(0);A$;AJ${I,J,1-DI) 
1400 NEXT J 
1410 PRINT "<S>"; . 
1420 RETURN 
1430 
1440 REM*** STIMULUS PRESENTATION 
1450 REM ERASE OLD STIMULUS 
1460 PRINT BB${3)"<S>"; 
1470 REM SELECT STIMULUS RANDOMLY 
1480 FOR K=1 TO 2000:L=INT{LL*RND{1)) 
1490 IF R%(L,O,T)=0 THEN K=2000:NEXT K:GOTO 1540 
1500 NEXT K 
1510 REM EXCESSIVE DELAY: SELECT STIMULUS SEQUENTIALLY 
1520 FOR K=O TO LL-1:L=K:IF R%{L,O,T)>O THEN NEXT K 
1530 K=LL-1:NEXT K 
1540 A$=WD${L) 
1550 REM COMPUTE SPACES FOR CENTERING 
1560 K=INT({40-LEN{A$))/2) 
1570 REM PRINT THE STIMULUS, HIGHLIGHTED 
1580 PRINT MID${BB${3),1,K)"<R>"A$"<r><S>"; 
1590 RETURN 
1600 
1610 REM*** OBTAIN JUDGEMENT 
1620 REM DISPLAY CHECKMARK ABOVE SCALE 
1630 PRINT "<Q><Q>";CU$;MID$(BB$(3),1,19)"[:]"; 
1640 REM GET KEYBOARD INPUT 
1650 GET MV$ 
1660 IF MV$=CHR$(13) THEN 1840 : REM K:>VING DONE 
1670 IF MV$="<" THEN A$="<}>[ J<}><}>[:]":A=33288:GOSUB 1720:REM MOVE LEFT 
1680 IF MV$=">" THEN A$="<}>[ ][:]":A=33326:GOSUB 1720:REM MOVE RIGHT 
1690 GOTO 1650 
1700 REM MOVE THE CHECKMARK 
1710 REM STOP WHEN CHECK IS AT SIDE OF SCREEN 
1720 IF PEEK(A)=122 THEN RETURN 
1730 REM ERASE OLD CHECK AND PRINT NEW CHECK 
1740 PRINT A$; 
1750 REM 'LIFT' KEY ARTIFICIALLY FOR AUTO REPEAT 

Listing 1 continued on page 222 
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CALL "TFIE COMPUTER·[INE"™ 


~---- -- · ·- -- --~ 
NEC PERSONAL COMPUTER 

PC-8001A Keyboard and processor unit , Including 32K Ram , 24KB 
N-Basic Rom, cassette tape recorder Interface, parallel 
printer interface, display interface. 

$749 

PC-8012A Modular expansion unit, including 1/0 bus extension, 
diskette adaptor, 32KB Ram, real-time clock, 8 priority Inter· 

HEWLETT-PACKARD 
PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 

APPLE SOFTWARE 
rupt levels, 6 slots for additional boards. PLEASE CALL OR WRITE FOR OUR 

$479 COMPREHENSIVE CATALOG. 
PC­8023A Dot matrix printer - 100 cps, bidirectional printing, proper· Absolutely no one has lower 

tional printer. 
$499 

PC-8031A Dual diskette unit, including two 163K byte diskette drives, 
interface cable, enclosure and operating system. 

$749 

We carry the entire line of NEC/BPI software for the personal computer. 
Please call or write for Information. 

Apple software prices! 
MICROCOMPUTER BUSINESS INDUSTRIES 

Applet I me TM Clock Card $ 89 
VIP™i Card. (The Ultimate 

graphics Interface+ cable) 
All other VIP™ Cards 

$99 
$CALL 

(See advertisement this Byte) 
CALIFORNIA 

COMPUTER SYSTEMS 
7710 Async. Serial Int. 
7490 GPIB (IEEE-488) Int. 
7470 Ana. to Dig. Converter 
7711 Async. Serial (Term) 
7712 Sync. Serial Int. 
7721 Apple Parallel Int. 
Calendar/Clock Module 
Programable Timer 

$135 
$239 
$ 99 
$135 
$149 
$109 
$ 99 
$ 99 

MOUNTAIN 
HARDWARE 

CPS Multi-Function Card 
The Clock 
Supertalker 
Music System 
Expansion Chassis 
Romwriter 
Ram Plus (32K Board) 

$169 
$229 
$159 
$319 
$599 
$139 
$149 

COMPARE! 

DRIVES FOR I
APPLE 

WITH 
CONTROLLER 

$459 
ADD-ON $389 

Hard Disks + a• Disks for Apple, TRS­80 $CALL 
Apple Computer Products $CALL 

NEC INTEGRAL DATA SYSTEMS 
Spinwriter 7710 
8023A 

$2339 PRISM 132 Color printer with all 
S 499 options 

EPSON 
MX-80 
MX-80FT 
MX-100 

$ 429 
$ 529 
$ 699 

All Epson and NEC dot matrix 
printer prices quoted are for 
Immediate delivery inclusive of 
shipping, Insurance and handling 
charges. 

~ BNECI 

• 200 cps Sprint Mode 
• 4-color printing 
• Friction/Tractor feed 

C-ITOH 
F10 word quality printer 
Prowriter 

OKIDATA PRINTERS 
CORONA-SMITH 

$1595 

SCALL 
$CALL 

SCA LL 
$ 699 

PRINTERS 

PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 

MODEMS 
Hayes Mlcromodem II 
Hayes Smartmodem 
Hayes Chronograph 
Novatlon Cat 
Ncvation D-Cat Modem 
Novation Apple Cat II 
Novatlon Auto Cat 

$289 
$229 
$199 
$145 
$165 
$339 
$209 

DISKETTES (Boxes of 10) 
Verbatim Datallfe S 24-95 
Verbatim 8 " 

Double-Side/DD S 39-95 
RAM CARDS 

Davong 16K Card S 89 
Microsoft 16K Card $129 
T and G PRODUCTS 
Game paddles S 29 
Joy Stick S 44 
Selecta-port Expander S 49 

BUSINESS SOFTWARE 
VISICORP, INC. STONEWARE 
Desktop Plan Ill $229 DB Master 
Desktop Plan II $189 DB Utility Pack 
Vls i f lles $189 MICRO PRO 
Vislplot $159 Apple CP/M 
Visi trend/V lsiplot $229 Word Star 
Visidex $189 Super Sort 
Vislterm $ 79 Mall Merger 
Visicalc 3-3 $189 Data Star 
Visipak $539 Spell Star 

Call Star 
INFORMATION UNLIMITED 

Pro Easy Writer $169 

$169 
s 69 

$219 
$119 
s 79 
$179 
$119 
$119 

Call For Con t inental, Dakin 5, Broderbund, Automated Simulations, Avant-Garde, 
Edu-Ware, Denver. Howard. Sirius, Sensible, Synergistic Software, Etc. 

MONITORS 
Zenith ZVM-121 Phosphor 

15 MHZ 
NEC 1201 Phosphor 

20MHZ 
NEC 0112 Composite 

Color 
NEC2112 RG B Color 
Amdek 300 Phosphor 
Amdek Composite Color 
Amdek IBM Compatible 

Color 

$119 

$179 

$335 
$899 
$199 
$355 

$899 

80 COLUMN CARDS 
FOR APPLE 

Wesper 80 Card 
Vision 80 Card (Vista) 
Videx 80 Card 

MISCELLANEOUS 
APPLE PRODUCTS 

$259 
$289 
$259 

Enhancer II S 119 
Dana Apple Fan S 39 
Sup R Mod $27-95 

I 
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Listing 1 continued: 

j760 REM (FOR OLD ROM USE POKE 515,255 ) 
1770 POKE 151,255 
1780 REM SLOW DOWN 

1790 FOR A:1 TO 20:NEXT A 

1800 RETURN 

1810 

1820 REM*** DEFINE SCALE VALUE AND RECORD 

1830 REM MOVE ACROSS SCALE 

1840 FOR I=1 TO 39 

1850 REM SEARCH FOR CHECKMARK 

1860 A=PEEK(33287+I)+64 

1870 IF A<>ASC("[:]") THEN NEXT I 

1880 REM POSITION = VALUE 

1890 VL=I 

1900 REM CLOSE LOOP 

1910 ' I=39:NEXT I 

1920 REM ERASE THE CHECK 

1930 PRINT "<}>[ ]<S>"; 

1940 RETURN 

1950 

1960 REM*** PRESENT EPA, AND SAVE DATA 

1970 REM SET FLAG FOR MOTIVATION TEST. 

1980 K=O 

1990 REM RANDOMIZE ORDER OF PRESENTATION OF DIMENSIONS 

2000 Q%(0)=INT(1+10*RND(1)/4)-1 

2010 Q%(1)=INT(1+10*RND(1)/4)-1 

2020 IF Q%(1)=Q%(0) THEN 2010 

2030 Q%(2)=3-Q%(0)-Q%(1) 

2040 REM GO THROUGH THE THREE DIMENSIONS 

2050 FOR N=O TO 2 

2060 REM RANDOMIZE DIRECTION OF SCALE 

2070 DI=INT(RND(1)+.5) 

2080 REM DISPLAY THE SCALE 

2090 I=Q%(N):GOSUB 1310 

2100 REM GET THE RESPONSE 

2110 GOSUB 1630 

2120 REM UNRANDOMIZE THE DATA AND STORE 

2130 R%(L,Q%(N),T)=ABS(VL-DI*40) 

2140 NEXT N 

2150 REM MOTIVATION CHECK ON WHETHER RATER IS JUST PRESSING RETURN 

2160 IF K=1 OR R%(L,O,T)<>20 OR R%(L,1,T)<>20 OR R%(L,2,T)<>20 THEN 	 RETURN 

Listing 1 continued on page 224 

COM - MU - NI - CA - TION (ka myoo' na ka' shan) 
the science of transmitting information 

---~~--~--;::::;H;;=;~ 

YOUft 
MICftO 

COMPUTEft 

The Advanced Communications Emulator (ACE) from SST is state 
of the art in Z-80 CP/ M communications. ACE can turn your micro­
computer into a powerful communications system. ACE has such 
features as: 

*full duplex terminal emulation with selectable local echo 
*file transfers (including binary) to/ from any computer 
•user control of communications even during file· transfers 

For complete information contact: 

Shared Systems Technologies Inc. 

Route 7 South • Box 163 


Bennington, VT 05201 (802) 442-8008 
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GP·100A: US$389 

COMMAND PERFORMANCE. 
Selkosha gives you all the best features-including economy and super-clear graphics. 

Unlike ~me graphic printers, Seikosha's new Other valuable features: 
CiP·lOOA Uni-Hammer Graphic Printer puts full dot •Graphics, regular and double width character 

..-.,,,..-~ressable graphics at your command. The GP-lOOA modes can be intermixed on the same line. 
ypu repeat a column of data as many times as •Automatic printing. When the text exeeeds 

:with just one command. Software control enables the maximum line length, there is no loss 
¥ildth Character output, and the positioning is of data due to overflow. 

ond dot addressable. Designed for simple •Self-test printing is a standard feature. 
tanks among the most cost-efficient graphic •Centronics type parallel Inters..•Paper width is adjustable . , . .,..._';~ 

market. Command performance tech- •Optional lnterfac:e:RS~~e 
lv works for you now, but takes you
f GraphlO 



Listing 1 continued: 

2170 PRINT "<S><Q><Q><Q><Q>"NM$", YOU RATED THIS ONE 
2180 PRINT "AT THE MIDDLE ALL THREE TIMES. [L]ET'S 
2190 PRINT "DO IT AGAIN TO BE SURE ABOUT THAT. 
2200 REM PUNISHING DELAY 
2210 FOR I=1 TO 5000:NEXT I 
2220 REM ERASE MESSAGE 
2230 PRINT "<S><Q><Q><Q><Q>"BB${3) 
2240 PRINT BB${3) 
2250 PRINT BB${3)"<S>"; 
2260 REM COUNT HOW OFTEN THIS HAPPENS 
2270 REM {THIS IS SAVED ON TAPE WITH BACKGROUND QUESTIONS) 
2280 BA%{0)=BA%{0)+1 
2290 REM RESET FLAG SO AS TO DO OVER ONE TIME 
2300 K=1:GOTO 2000 
2310 
2320 REM*** DEFINITION OF STIMULI BY PROGRAMMER 
2330 REM NUMBER OF STIMULI 
2340 LL=2 
2350 REM NUMBER OF BACKGROUND QUESTIONS IN THE SIGN-OFF SUBROUTINE 
2360 NB:O 
2370 REM SAVE NUMBER OF STIMULI, REPLICATIONS, AND QUESTIONS ON TAPE 
2380 PRINT#1,LL;CHR${13);NR;CHR${13);NB;CHR${13); 
2390 REM SET UP DATA ARRAYS 
2400 DIM WD${LL-1),R%{LL-1,2,NR-1) 
2410 REM READ IN THE STIMULI; CONVERT TO CAPS/LC 
2420 FOR I=O TO LL-1:READ A$:GOSUB 860:WD${I)=A$:NEXT I 
2430 REM DEFINITIONS OF STIMULI 
2440 REM EXAMPLE DEFINITIONS: 
2450 DATA "MAKING LOVE","SOCIOLOGISTS" 
2460 REM ADD MORE DATA STATEMENTS IF NEEDED 
2470 RETURN 
2480 
2490 REM*** DEFINITION OF STIMULI BY RESPONDENT 
2500 REM GET NUMBER OF STIMULI 
2510 PRINT "<Q>[Y]OU ARE TO PROVIDE THE WORDS FOR THIS 
2520 PRINT "ASSIGNMENT. [S]O LET'S DO THAT NOW. 
2530 PRINT "<Q>[H]OW MANY THINGS ARE YOU GOING 
2540 PRINT "TO RATE"; 
2550 GOSUB 720:LL=VAL(A$):REM INPUT 
2560 IF LL<21 THEN 2640 
2570 REM USER WANTS TOO MANY 
2580 PRINT "<Q>[S]ORRY,[ ]"NM$",[ ][I] CAN ONLY HANDLE 
2590 PRINT "20 AT A TIME. [H]OW MANY DO YOU WANT TO 
2600 INPUT "DO ON THIS RUN";LL 
2610 IF LL<21 THEN 2640 
2620 PRINT "<Q>[P]LEASE! [N]O MORE THAN":GOTO 2590 
2630 REM SET UP DATA ARRAYS 
2640 DIM WD${LL-1),R%{LL-1,2,NR-1) 
2650 REM GO INTO CAPS MODE 
2660 POKE 59468,12 
2670 REM GET THE STIMULI 
2680 PRINT "<s><Q>FINE. NOW WHAT ARE THE WORDS?<Q><Q> 
2690 FOR I=1 TO LL 
2700 PRINT "<Q>"I;:GOSUB 720 
2710 REM CONVERT STIMULUS TO CAPS AND LOWER CASE 
2720 GOSUB 860:WD${I-1)=A$ 
2730 NEXT I 
2740 REM RETURN TO CAPS AND LOWER CASE OPERATIONS 

Listing 1 continued on page 226 
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MORE THAN EVER, ATARI HOME COMPUTERS 

ARE SPEAKING YOUR LANGUAGE. 


With more program language than ver to choo 
from , you now have more opportunitie than ever to 
utilize the amazing capabilitie of the ATARI ™ 
Home Computer. 

Whether you 're a beginning programmer, or at the 
£ refront of the art, you'll find an ATARI programming 
language that can make your ta k quicker and impler 
than ever befor . Ju t look at what ATARI ha to offer: 

ATARI Microsoft BASIC-Now we offer the indu try 
tandard, most powerful Microsoft BA IC yet. With 
imple command , it allows you to take advantage of 

unique ATARI hardware feature uch a our well-
known player/mi ile graphic . r ea e of program­
ming, it include n-dimensional array for numeri 
and tring handling. And importantly, conversion 
procedures are imple. 

ATARI Macro Assembler-Faster and more powerful 
than any ATARI language before, th ATARI Macro 
A mbler also allow you to acce more memory pace. 
And it' excellent for VO interface and manipulation 
of uch feature as: player/mi ile graphics, sound 
r gi ters and periph rals. In addition, the macro 
proce or and "include" file library features speed-up 
program development con iderably. 

Fig-FORTH!_ For pecialized programming need , 
uch a educational or game application , ATARI 

Fig-FORTH is uniquely effective. Fig-FORTH combines 
power and simplicity in an efficient IOK ize, with 

characteri tic of an int rpr t rand the pe d of 
machine language code. 
ATARI BASIC- An affi rdable and ea y to u e BA IC 
that requir only SK of m mory. It allow you to take 
advantag of the spectacular ATARI graphic and sound 
capabilitie . And its immediat mode error me ages 
greatly implify debugging. 
ATARI Assembler Editor - An excellent t ol to a it 
the a mbler-programmer in creating, editing and 
debugging a embly program . 
PILOT - ATARI PILOT i an exc ptional learning 
language, with built-in "turd "graphic to let you create 
pectacular de igns and picture with very hort pro­

gram . imple one or two-1 tter command! allow you to 
create a dialogue with th computer. And a ingle 
"match" command can p rform complex text evaluation 
and patt m-matching in tantly. 

ATARI i con randy developing new way to help 
you get m re out of your ATARI Home Computer. 
So watch£ r more innovativ and exciting p;)r- I\. 
gramming language from ATARI in the future . 

In addition to bringing the c mputer age 
home, ATARI i committed t an wering ATARI 
the ne d of computer pr grammers. l'\I J 

C> 19 l ~RI In.. All RoRh<> R,,..., ,",d i-~-c-o 

•A\a1lablc (rom 1he AD\RI Pf'Oli!'.ram Exchan~ 

ATARI HOME COMPUTERS 

We've Brought The Computer Age Home~ 

Circle 37 on Inquiry card . 



Listing 1 continued: 

2750 POKE 59468,14 
2760 REM ALERT USER, THEN CLEAR SCREEN 
2770 PRINT"<s>" 
2780 PRINT"<S><Q><Q><Q><Q>[O][K]. [H]ERE WE GO." 
2790 FOR I =1 TO 1000:NEXT I 
2800 PRINT"<s>"; 
2810 RETURN 
2820 
2830 REM*** DISPLAY RESULTS 
2840 REM OR SAVE RATINGS ON TAPE 
2850 IF NOT TEACHING THEN FOR K=O TO NR-1:FOR I=O TO LL-1:FOR J=O TO 2 
2860 IF ·NOT TEACHING THEN PRINT#1,R%(I,J,K);CHR$(13);:NEXT J,I,K 
2870 IF NOT TEACHING THEN RETURN 
2880 PRINT "<s>[O][K]. [Y]OU'VE RATED EACH WORD TWICE ON THE 
2890 PRINT "THREE SCALES. 
2900 PRINT "<Q>[N]OW, [I]'LL SHOW YOU THE AVERAGE 
2910 PRINT "PROFILES. [T]HEN [I]'LL SHOW YOU GRAPHS OF 
2920 PRINT "THE RESULTS.";CU$ 
2930 REM WAIT FOR USER TO RESPOND 
2940 GOSUB 3670 
2950 REM PRESENT PROFILES 
2960 REM PRINT HEADERS 
2970 PRINT TAB(16)"<R>"DM$(0)SPC(2)DM$(1)SPC(2)DM$(2) 
2980 PRINT TAB(16)"<R>+[ ][ ]=[ ][ ]"SPC(2)"+[ ][ ]=[ ][ ]"SPC(2)"+[ ][ ]:[ ][ ]" 
2990 PRINT TAB(16)"<R>[G]OOD[ ][ ]"SPC(2)"[S]TRONG"SPC(2)"[F]AST[ ][ ]<Q>" 
3000 IF PAPER THEN CMD 4 

Listing I continued on page 228 
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A~MERICAN 
SMALL 


BusiNEss 

118 SO . MILL ST 
PRYOR, OK 74}61 COMPUTERS 
(918) 82 ~-4844 

ALL PR ICES ARE CASH DISCOUNTED 3% 0 D . AND CHARGE O RD RS ARE 3% MOR 
RETAILLOCAT ION : 4475 . WOOD , PRYOR , OKLAHOMA 74361 

TRS-80 

MODEL Ill 


16K............ ... .......$82~ 

48K......................$849 

48K 1 DRIVE ...... $ 1499 

48K 2 DRIVE..... $1749 

THERE'S NO 

SECRET 


Th ere · s no secret as to wh y we can sell 
TRS -80 comp uter equipment lor less . Low 
overhead - that · s the reason - pure . sim ­
ple and straight' As everyone knows , Radi o 
Shack 1s a huge corporat1on ... w1th huge 
expenses . We are able to buy the bare­
bones computers from Radi o Shack . To 
lhese computers, we add our own memory 
c hips , disk drives , cables. etc . The result is 
a computer sys tem which is equal to , or in 
many cases . superior to the one you w ould 
get from Radio Shack in both price and per ­
formance capabll1 t1es . There is one thing 
that you don ' t get from Rad io Shack - their 
90 day warranty . What you get in i ts place Is 
the exc lusive 180 days American Smal l 
Business Computer ' s Warranty . So ... if you 
like the Radio Shack computer, but don ' t 
like the pri ce ... CHECK US OUT!!! 

American Small Business Com ­
puters 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 
comp ute r, return it to us for 
about 48 hours . If we can ' t fix it, 
we ' II replace it I 

CASSETTE ........ S~ ~ .00 918-82 j-4844 
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Listing 1 continued: 

3010 REM FOR ALL WORDS 
3020 FOR I=O TO LL-1 
3030 REM TRUNCATE WORDS TO 12 CHARACTERS 
3040 IF LEN(WD$(I))>12 THEN WD$(I)=LEFT$(WD$(I),12) 
3050 REM PRESENT INDEX LETTER, WORD AND SPACE OVER TO E COLUMN 
3060 PRINT CHR$(I+65); "[ ]".;WD$( I )SPC( 13-LEN(WD$(I))); 
3070 REM FOR E, P, AND A 
3080 FOR J=O TO 2 
3090 REM COMPUTE SUMMED RATING 
3100 IF NR>1 THEN FOR K=1 TO NR-1:R%(I,J,O)=RJ(I,J,O)+Rj(I,J,K):NEXT K 
3110 REM COMPUTE AVERAGE, SCALED INTO RANGE: + OR -4.75 
3120 A=-( R% (I, J, 0 )···20*NR)/(4*NR) 
3130 REM CONVERT TO STRING 
3140 A$=STR$(A) 
3150 REM ADD A SPACE IN FRONT OF FRACTIONS 
3160 IF ABS{A)<1 THEN A$=" "+A$ 
3170 REM ADD SPACES TO NEXT COLUMN AND PRINT 
3180 A$=LEFT$(A$+BB$(0),8) 
3190 PRINT A$; 
3200 NEXT J:PRINT 
3210 REM DO NEXT WORD 
3220 NEXT !:PRINT 
3230 IF PAPER THEN PRINT#4 
3240 REM WAIT FOR USER RESPONSE 
3250 GOSUB 3670 
3260 REM MAKE GRAPHS 
3270 REM DEFINE HORIZONTAL, VERTICAL, AND LATENT AXES 
3280 HA=O:VA=2:LA=1 
3290 REM MAKE A GRID 
3300 PRINT:PRINT:FOR I=1 TO 19 
3310 PRINT TAB(6);:FOR J=1 TO 27:PRINT "[[]•;:NEXT J:PRINT 
3320 NEXT I 
3330 REM LABEL THE VERTICAL AXIS 
3340 PRINT "<S><Q>"SPC(16);DM$(VA) 
3)50 REM EMPHASIZE THE VERTICAL AXIS 
3360 FOR I=1 TO 19:PRINT TAB(19)"[]]":NEXT I 
3370 REM MOVE TO HORIZONTAL AXIS 
3380 PRINT "<S>"CU$;SPC(6); 
3390 REM EMPHASIZE IT 
3400 FOR I=1 TO 27:PRINT "[@]";:NEXT I 
3410 REM LABEL IT 
3420 PRINT DM$(HA) 
3430 REM ADD NUMERICAL LABELS TO VERTICAL AXIS 
3440 PRINT "<S><Q> 
3450 F'OR I=-4 TO 4:PRINT "<Q>"TAB(19)"<R>"CHR$(48+ABS(I)):NEXT I 
3460 REM ADD NUMERICAL LABELS TO HORIZONTAL AXIS 
3470 PRINT "<S>"CU$;SPC(5); 
3480 FOR I=-4 TO 4:PRINT "<]><]><R>"CHR$(48+ABS(I));:NEXT I 
3490 REM FOR EACH STIMULUS 
3500 FOR I=O TO LL-1 
3510 REM BEGIN AT UPPER LEFT 
3520 PRINT "<S><Q>"; 
3530 REM GO DOWN PROPORTIONAL TO VALUE ON VERTICAL AXIS 
3540 FOR J=1 TO INT((1+(2*R%(I,VA,O)/NR))/4):PRINT "<Q>";:NEXT J 
3550 REM GO OVER PROPORTIONAL TO VALUE ON HORIZONTAL AXIS 
3560 PRINT TAB(5); 
3570 FOR J=1 TO INT((80.92-(2*R%(I,HA,O)/NR))/2.92):PRINT "<]>";:NEXT J 

Listing 1 continued on page 230 
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Que On Systems 

Que On Syatema 

IBM·s 
PERSONAL
COMPUTER 

IBM's 

PERSONAL COMPUTER 


Que Corporation's new 300 page book , IBM's 
PERSONAL COMPUTER describes the hardware, 
peripherals and IBM's program library. Whether you 
are an IBM Personal Computer user or prospective 
buyer, you will discover the significance of IBM's new 
product to your personal or business applications. 

... at computer stores and fine book stores $14.95 

and ... 

PERSONAL COMPUTER AGE 

The Definitive Journal For The IBM Personal Computer User 

Keeps you updated monthly with the latest news and 
applications for your IBM Personal Computer. 
Featuring: Hardware and Software Reviews - New 
Product Announcements - Technical Articles ­
Problem Reporting - Vendor Directory - Classified 
Ads - Special Interest Columns. 

$18.00/YR. 
(12 issues) 

BOTH FOR ONLY $22.95 

I Wa nt Everything ­
PERSONAL COMPUTER AGE 
and IBM's PERSO AL COMPUTER 
for $22 .95 

NEW 0 RENEWAL 

Send the Book only 
for $14 .95 

Just enter my subsc ription 
to PERSONAL COMPUTER AGE 
for $18 .00 

Payment Enclosed 

Circle 303 o n Inquiry card . 

~'·-·-~.. · ~.3~''..;'!~td 

Charge my: O VISA 0 MASTER C HARGE 

Card II 

Expiration Date: 

Authorized Signature 

Na me 

Address 

City 

State Zip 
P.O. BOX 70725 Pasadena, California 91107 Dept .B 1 

BYTE July 1982 229 



Listing 1 continued: 

3580 REM SELECT CAPS/LC TO FIT PLUS-MINUS VALUE ON LATENT AXIS 
3590 A$=CHR$(I+65):IF (-(2*R%(I,LA,O)/NR)+40)>0 THEN A$:CHR$(I+193) 
3600 REM PRINT MARKER 
3610 PRINT "<R>"A$ 
3620 NEXT I 
3630 REM DISPLAY KEY (INTERCHANGE 'PLUS' & 'MINUS' FOR OLD ROM) 
3640 PRINT"<S>";CU$;CU$;"<q>"; 
3650 PRINT SPC(4)"<R>[X]<r> = PLUS "DM$(LA)"[ ][ ][ ]<R>X<r> =MINUS "DM$(LA):PRINT 
3660 REM WAIT FOR USER TO RESPOND 
3670 PRINT "<]><J><J><J><J><J><J><J><J>[P]RESS <R>[C]<r> TO CONTINUE."; 
3680 GET A$:IF A$<>"C" THEN 3680 
3690 PRINT "<~>"; 
3700 REM CHANGE AXES, IF GRAPHING 
3710 A:HA:HA=VA:VA=LA:LA=A:IF HA THEN 3300 
3720 RETURN 
3730 
3740 REM*** INTRODUCTION AND INSTRUCTIONS 
3750 REM DISABLE STOP KEY (OLD ROM: POKE 537,136; OS 4.0: POKE 144,88) 
3760 POKE 144,49 
3770 REM GET PERSON'S NAME IN ALL CAPS MODE 
3780 POKE 59468,12 . 
3790 PRINT "<s>PLEASE TYPE OUT YOUR FIRST NAME 
3800 PRINT "<Q>AND THEN PRESS THE <R>RETURN<r> KEY.";CU$ 
3810 PRINT"[ ][ ][ ][ ]YOUR FIRST NAME";:GOSUB 720 
3820 REM STOP PROGRAM IF 'END' WAS ENTERED 
3830 IF A$<>"END" THEN 3880 
3840 REM SAVE STIMULI AND CLOSE TAPE FILE 
~850 FOR I=O TO LL-1:PRINT#1,CHR$(34);WD$(I);CHR$(34);CHR$(13);:NEXT I:CLOSE 1 
3860 PRINT "<s><R>NUMBER OF RESPONDENTS =";NN:END 
3870 REM COUNT RESPONDENTS 
3880 NN=NN+1 
3890 REM CONVERT NAME TO CAPS AND LOWER CASE 
3900 GOSUB 860:NM$:A$ 
3910 REM CONVERT OPERATIONS TO CAPS AND LOWER CASE 
3920 POKE 59468,14 
3930 PRINT "<s>[A]S YOU SEE, [I]'M A MICROCOMPUTER. 
3940 PRINT "[I]'M GOING TO HELP YOU EXPRESS SOME 
3950 PRINT "ATTITUDES. [I] HOPE YOU ENJOY IT. 
3960 PRINT "<Q>[T]ELL ME, "NM$", HAVE YOU DONE THIS 
3970 PRINT "WITH ME BEFORE?" 
3980 PRINT CU$"<]><J>([T]YPE <R>[Y]<r> FOR [Y]ES, <R>[N]<r> FOR [N]O.) 
3990 GET A$:IF A$<>"Y" AND A$<>"N" THEN 3990 
4000 IF A$="Y" THEN PRINT"<s><Q>[O][K]. [I]'LL SKIP THE INTRODUCTION THEN.":GOTC 2790 
4010 REM INSTRUCTIONS FOR NEW USERS 
4020 PRINT "<s>[Y]OU'LL SAY HOW YOU FEEL ABOUT SOME 
4030 PRINT "DIFFERENT THINGS. [I]'LL FLASH 
4040 PRINT "WORDS AT THE TOP OF THE SCREEN. 
4050 PRINT "<Q><Q><Q><Q>([P]RESS <R>[R]<r> WHEN YOU'RE READY, AND 
4060 PRINT ·"[I]'LL SHOW YOU HOW [I] DO I T.) 
4070 GET A$:IF A$<>"R" THEN 4070 
4080 REM CLEAR SCREEN AND MAKE EXAMPLE STIMULUS 
4090 PRINT "<s>";:A$="[A] [M][I][C][R][O][C][O][M][P][U][T][E][R]" 
4100 REM DISPLAY STIMULUS 
411 0 GOSUB 156 0 
4120 REM TIME DELAY 
4130 FOR I=1 TO 1000:NEXT I 
4140 REM CONTINUE INSTRUCTIONS 
4150 PRINT "<Q><Q><Q>[Y]OU SHOW HOW YOU FEEL ABOUT IT ON A 

Listing 1 continued on page 234 
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TMew rom HIP[ 
ulti-pen plotting for as little as $1480* 

FCC class B tested. 
UL listed. 

The new HIPL<2>T DMP Series 
6-pen option makes high perfor­
mance multi-pen plotting affor­
dable. It's available on the DMP 2, 
3, and 4 models in the HIPL<2>T 
family so you can enjoy the 
advantages of multi-colored plots 
on 81/z" X 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPL<2>T range of capabilities such as 
intelligence, C:ontrols, interfaces and 
resolutions. There's a model for vir­
tually every plotting application. 

Big Performance in a Small Plotter 
Since it's introduction, the 

line which made low-cost, high 
performance digital plotting a 
reality. 

Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver­
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics®com­
. patible interfaces, a choice of con­
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 

8-Pen Models Also Available 

If you need a little more 
capability, take a look at our new 
8-pen option. It's available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11" X 17'' (DIN-A3) surfaces. 

Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi­
pen plotting. Contact Houston In­
strument, P.0, Box 15720,Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator /15. In Europe contact 
Houston Instrument, Rochester­
laan 6, 8240 Gistel, Belgium. 
Phone 059127-74-45 . 

HIPL<2>T DMP Series has been rec­ price/ performance combina­
ognized as the innovative plotter tion - the perfect choice for the 

user or OEM. BAUSCH & LOMB~ 
TM Tradt-mark of Houston Instrument. 

• U.S. Suggestod reta il prices. Clrcle 42 for literature. 
Cf'nt ronicsC' registen d trademark of 
Cmtronics Daita Computer Corp. 

Clrcle 43 to have representative call. 





OPEN FOR BUSINESS... 

THE NEW ALTOS ACCOUNTANT. 


Introducing the complete multi-purpose, 

multi-terminal desktop business accounting 


system with a built-in tutor. 

Get everything you need to com ­
puterize your business. An ALTOS® 
Series 5 computer (including 5 
MByte Winchester hard disk and 
1 MByte floppy). three of our new 
smart terminals and a printer. 

You also get the new ALTOS 
ACCOUNTANT. a completely inte ­
grated business accounting system 
that includes applications for 
general ledger. accounts payable. 
accounts receivable. inventory 
control. payroll . job costing and 
order processing . 

There's more.You get the unique 
ALTOS COMPUTER TUTOR, the self­

--,11r:o--- teaching tutorial that provides Need more? You can choose 
simple. self-paced. step-by ­ from hundreds of popular CP/ M 
step training that makes using and MP/ M 11 ·· applications like word 

" the computer easy. processing. business planning , and 
Best of all. you get communicating with other com ­

everything for less than puters or networks. There 's also 
$4 per day per user.* nationwide on-site service available 
Complete hard disk sys- from your dealer . Packed with 

. '- terns start at $9.980. Join the thousands of busi ­
' An Altos system nesses that already rely on Altos. fresh ideas 

is like having three For more information. call our toll 
computers in one. For free number or write: Altos Com ­ for business 
example, while your puter Systems. 2360 Bering Drive. 
bookkeeper prepares San Jose. CA 95131 . We'll put you in 
payroll. other users touch with your local Altos sales 
can check inventory. and service dealer who'll introduce 

1 . ~ompute cost esti ­ you to your very own ALTOS (Ali:O))
mates or produce ACCOUNTANT. 
'reports. All at the 

-~;;... same time. COMPUTER SYSTEMS 

"Complete 3 user system for S4 per day per user. Price approximate and may vary In your area. Dally lease based on 
, $12.800 prtnc lpal . 20% annual interest. nve-year term. Packaged system Includes Altos senes 5.50 computer with 800-538-7872

• 	s MByte Winchester hard disk and 1 MByte floppy. a draft quality printer. three Altos smart termlnals. and the ALTOS 
COMPUTER TUTOR software pack.age Price doeS not Incl ude tax. installation. additional training and maintenance. (In Calif. 800-662-6265) 
ALTOS is a reg istered trademarit of Altos Computer Systems . 

CP 1M ls a registered trademar1'. and MP/ M II is a trademaf't( of Digital Research. Inc. ' 1982 Altos Computer Systems 
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Listing 1 continued: 

4160 PRINT "SCALE LIKE THIS.<S>"; 
4170 REM DISPLAY EVALUATION ADJECTIVES 
4180 I=O:DI=O:GOSUB 1310 
4190 REM DISPLAY SCALE 
4200 GOSUB 1030 
4210 REM TIME DELAY 
4220 FOR I=1 TO 1200:NEXT I 
4230 REM OVERWRITE LAST INSTRUCTIONS WITH NEW 
4240 PRINT "<Q><Q><Q>[A] CHECK MARK WILL APPEAR ABOVE THE LINE,"; 
4250 PRINT "AND YOU MOVE IT BACK AND FORTH WITH THE "; 
4260 PRINT "<R><<r> KEY OR THE <R>><r> KEY. [Y]OU PRESS <R>RETURN<r> 
4270 PRINT "WHEN THE CHECK IS WHERE YOU WANT IT. 
4280 PRINT "<Q>[G]O AHEAD AND TRY IT. [R]ATE [M][E].<S>"; 
4290 REM OBTAIN JUDGEMENT 
4300 GOSUB 1630 
4310 REM RESPONSE FOR GOOD JUDGEMENT 
4320 IF VL<19 THEN PRINT "<s>[G]EE, "NM$".":PRINT "[T]HAT'S GOOD OF YOUl":GOTO 4360 
4330 REM RESPONSE FOR BAD JUDGEMENT 
4340 PRINT "<s>[G]OSH. [B]UT "NM$".":PRINT "(Y]OU HARDLY KNOW MEI" 
4350 REM TIME DELAY 
4360 FOR I=1 TO 1000:NEXT I 
4370 PRINT "<Q><Q>[W]ELL, YOU'VE GOT THE IDEA. 
4380 REM TIME DELAY 
4390 FOR I=1 TO 1800:NEXT I 
4400 REM FINISH INSTRUCTIONS 
4410 PRINT "<s>[Y]OU RATE EACH THING ON THREE 

Listing 1 continued on page 236 

Street Electronics Corporation 
3152 East La Palma Avenue, Suite D 

Anaheim, California 92806 

(714) 632-9950 
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IntroducingThe 


' -
-I 

Word processing that goes beyondthe stars. 

H ow could anyone call their word processor 

The FinalWord?Take the best features of the most popular 
word processors, combine them and 
add a few more in one text editorI 
formatter and you'd be off to a 
good start. Then, write the program 
in Cto allow user customiza­
tion and make it capable of 
supporting any printer on the 
market and you'd be ahead of 
everybody else. If you went one 
step further and made your word 
processor transportable from one terminal to 
another you'd have-The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you'll 
never need another version just because you bought a 
new printer. 

User-installable on different hardware: 
With The FinalWord you can upgrade your system and sti ll 
have· a fami liar screen display. And since we've written 
The FinalWord in C, new versions areavailable almost 
as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering; enhanced command sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more. And because we wrote The FinalWord to be 
easily reconfigured for different systems, our price can 
be lower. 

The Magic 
Features FlnalWord WordStar Wand 

Full-Screen Editing Yes Yes Yes 
Directory Access while Editing Yes Yes Yes 
Simultaneous Printing while Editing Yes Yes Yes 
External Commandswhile Editing Yes Yes No 
Video Highlighting Yes Yes No 
Automatic Footnotes Yes No No 
User-Defined Commands Yes No No 
Multiple File Editing Yes No No 
Deletion Recovery Yes No No 
SupportsMultiple Printers Yes No No 
Crash Recovery Yes No No 
Dynamic Include Files Yes No Yes 
Suggested Retail Price $300 $495 $395 

The FinalWord requires a ':>6K CP / M system and video terminal with cur­
sor positioning character sequences. It is presently avai lable in 8" standard 
format for the TRS-80 Model II , Vector Graphics and Al tos Systems. There 
are compatible versions for the HP-125, Xerox 820, Cromemco, Micropolis. 
Ohio Scienti fic and Dyna byte Systems. and there are 51/4" versions for the 
Heath / Zenith Z-89. Northstar. Apple and Superbrain. Coming Soon: 
The FlnalWord for the IBM Personal Computer. 

The FinalWord is available through leading 
retailers,Westico, and Discount Software, 
or directly from: 

Mark of the Unicorn 
PO BOX 423 
Arlington, Massachusetts 02174 
(617) 489-1387 

Dealer and OEM inquiries invited. 
Ca ll for delivery schedule. 
Reserve yours nowt 
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Lis ting 1 continued: 

4420 PRINT "DIFFERENT SCALES.<O> 
4430 FOR I=1 TO 1500:NEXT I 
4440 IF NOT TEACHING THEN 2780 
4450 PRINT "[W]E'LL GO THROUGH EVERYTHING TWICE. 
4460 PRINT "[A]FTER YOU'VE FINISHED, [I]'LL 
4470 PRINT "CONVERT YOUR RATINGS TO NUMBERS, 
4480 PRINT "CALCULATE AVERAGES, AND PRESENT THE 
4490 PRINT "RESULTS IN CHARTS. 
4500 RETURN 
4510 
4520 REM*** CLOSING 
4530 REM FOR BACKGROUND DATA, INCLUDE LINES LIKE THESE 
4540 REM PRINT "<s>[N]OW, "NM$", A FEW QUESTIONS ABOUT YOU.":IB=O 
4550 REM IB=IB+1:INPUT "[A]RE YOU <R>1<r> MALE OR <R>2<r> FEMALE";A$:BA%(IB):VAL(A$) 
4560 PRINT "<s>[O)[K), "NM$", THAT'S ALL.":PRINT "[H]OPE YOU ENJOYED IT! 
4570 REM SAVE BACKGROUND DATA ON TAPE 
4580 IF NOT TEACHING THEN FOR I=O TO IB:PRINT#1,BA%(I);CHR$(13);:BA%(I)=O:NEXTI 
4590 REM CLEAR DATA 
4600 FOR I=O TO LL-1:FOR J=O TO 2:FOR K=O TO NR-1:R%(I,J,K)=O:NEXT K,J,I 
4610 FOR I=1 TO 5000:NEXT I 
4620 RETURN 
4630 
4640 
4690 REM*** ENTRY TO READ AND ANALYZE SAVED DATA 
4700 OPEN 1,1 
4710 INPUT "<s>NUMBER OF RESPONDENTS";I2 
4720 INPUT#1,LL,I1,IB 
4730 NR=I1*I2 
4740 INPUT "ENTER -1 FOR HARD COPY, 0 FOR NONE";PA 
4750 OPEN 4,4 
4760 GOSUB 390 
4770 DIM R%(LL-1,2,NR-1) ,WD$(LL-1) 
4780 FOR H=O TO I2-1 
4790 FOR K=O TO 11-1 
4800 FOR I=O TO LL-1 
4810 FOR J:O TO 2 
4820 INPUT#1,R%(I,J,H*I1+K) 
4830 NEXT J,I,K 
4840 FOR I=O TO IB 
4850 INPUT#1,BA%(I) 
4860 NEXT I,H 
4870 FOR I=O TO LL-1 
4880 INPUT#1,WD$(I) 
4890 NEXT I 
4900 CLOSE 1 
4910 POKE 59468,14 
4920 PRINT "<s>"; 
4930 GOSUB 2970 
4940 CLOSE 4 
4950 END 

Text continued fro m page 214 : reads the recorded data . Then the questions, but the variables are avail­
entering RUN 4700. You will be asked program presents results, as described able in the data file for analysis by 
to enter the number of respondents above. The multiple respondents are other statistical programs. 
and to indicate where you want the treated as additional replications 
EPA profiles printed, on paper or on (presentations of the stimuli) when Options in the Attitudes Program 
screen. The program searches the mean values are calculated. The pro­ The mode of operation is set in line 
tape for the first file, opens it, and gram does not analyze background 130. Use TEACHING= -1 for the 
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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 tha Grappler+. Available 
now at most Apple dealers. 

· Requi res addlUonal software driver . 
··Requires graphics upgrade. 

ACTUAL APPLE II PRI N TO UT USING GRAPPLER AND EPSON MX100 

WithThe 

Cirapp~lt 

Circle 287 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-pert• Left and 
Right Margins • Variable Line 
Length• Text Screen Dumps. 

The Grappler+ works with Pascal 
and CPM. 

The Grappler + Interfaces with 
the following printers: 
• Anadex • Centronics • Datasouth 
•Epson**• IDS• NEC• C-ltoh • Okidata' * 

~isOrange ffiic~g, 
3150 E. La Palma, Suite G 
Anaheim, California 92806 
(714) 630-3620 

CPM is a registered trademark of Digital Research, Inc. 
Apple II and Apple Ill are registered lrade names of 
Apple Compuler Inc. 



teachin3 mode and TEACHING=O 
for the field mode. (To get a hard 
copy of the profiles table while in the 
teaching mode, change line 170 to 
PAPER= -1 and keep the printer 
turned on throughout the session.) 

The program obtains two complete 
sets of ratings from each respondent. 
You can change this to one set or to 
more than two by changing the value 
of NR in line 200 . You also should 
change the word "twice" in the in­

structions if operating in the teaching 
mode (lines 2880 and 4550). 

In the field mode, stimuli are 
entered using DATA statements, as 
illustrated at line 2450. Type the 
words without using the shift key 
because the program provides caps 
and lowercase. (To disable the 
capitalization feature, remove 
GOSUB 860 in line 2420 .) You also 
must specify the number of stimuli as 
the value of LL in line 2340. No 

definite limit on the number of stimuli 
exists in the field mode operation, but 
50 would strain the patience of most 
respondents. 

Background questions are entered 
via program lines, as illustrated in 
lines 4540-4550 (you wouldn't include 
the REM at the beginning of the 
lines) . You'll have to experiment to 
get a neat format; be sure to test the 
altered program before using it. 
IB = IB +1 must precede each ques­
tion . Also, you must set NB in line 

-------------------------------, 2360 equal to the total number of 

E"ll 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: S 1200 each, 53000 takes all three. 

Shaffstall EDl7700 phototypesetter floppy-disk inter­
face for use with Compugraphic Editwriter-series typeset­
ting equipment, including standard ASCII translation soft­
ware . (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, in­
cluding UCSD Pascal version 3.07, 16-bit microprocessor, 
two Shugart BOOR single-density 8-inch floppy-disk drives, 
and two RS-232C serial ports . Good condition. 
Price: 52000. 

Teletype Corporation ASR33 teletypewriter with in­
tegral paper-tape reader and punch; uses 20-milliamp 
current-loop interface. Fair condition . 
Price: SI 00 . 

For more information, contact Jon Swanson at BYTE Pub­
lications Inc., 70 Main St., Peterborough, NH 03458. 

background questions. 
The data file written to tape begins 

by defining the number of stimuli 
(LL), the number of replications 
(NR), and the number of background 
questions (NB) . Data are then written 
with the structure shown in table la . 
Each number or word in the file is 
followed by a "return"-CHR$(13). 
EPA values are written as integers 1 
to 39; to transform these to plus­
minus scores, subtract 20 and divide 
by 4. As an example, suppose two 
respondents rated the stimuli "Mak­
ing Love" and "Sociologists" with 
two replications and no background 
questions. The file might look like the 
left part of table lb, where " \ " 
stands for CHR$(13) . 

Scale adjectives used to define the 
dimensions are based on previous 
research and are appropriate for most 
applications. You can, however, 
change the adjectives by altering the 
DATA statements in lines 520-600. 
Each entry, enclosed in quotes , must 
be spaced out to ten characters. A 
dimension is defined by three pairs of 
elements which are either adjectives 
or blanks. 

Example of a Field Application 
Senator Jones is running against 

Mayor Smith for election to the state 
legislature. Jones decides to see how 
he's doing and has a worker take a 
PET to a shopping mall. The attitudes 
program is set up to operate in the 
field mode with one presentation 
(NR = 1) of the stimuli "Candidate Al­
fred B. Jones" and "Candidate 
Thomas A . Smith ." Thirty-five adults 
use the program. When the data tape 
is analyzed, mean profiles are as 
follows: 
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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 an investment of 
only $995. 

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. Abroad 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. 
897-5A Independence Avenue 
Mountain View, CA 94043 
Telephone 415/969-5130 

The Strobe Graphics System Circle 365 on Inquiry card. 
Seeing is believing "VisiCalc is a trademarl< of VisiCorp. 



Jones 3 .0 1.0 1.0 
Smith 2.1 3.2 0 .5 

People usually vote for the can­
didate seen as the most good and 
powerful. Jones is fine on goodness, 
but he needs to improve the image of 
his potency by stressing his military 
record, political victories, and reli­
gious faith . Smith , if he had the re­
sults, would see that he should work 
on his perceived goodness by joking, 
kissing babies, and shaking hands 
cheerfully. 

Program Notes 
The program is constructed for 

40-column Commodore machines. 
Since it is written in BASIC, the pro­
gram could be adapted for other com­
puters . 

Special symbols used in the listing 
are defined in table 2. Listing 2 shows 
all variables and the lines at which 
they occur. Leave out remarks when 
entering the program unless you have 
a 32K machine; documentation more 
than doubles the program's size. 

r.!!!!!~~~~~itesmiths, Ltd..~~~~ 

is now shipping Pascal Compilers 


for 10 (countem ten) different 

operating system families: 


"A..,a ilable m source form only. 

Idri s is a trade mark of Whiresmiths , l td . • UNIX is a 1rademark of ~II Laborato ries • CP/M is a 1rademark of 
Digital Ruearc h • RSX -llM , RSTS/ E, RT -11. LSl-11. VAX. and VMS a rt trademarks of Digital Eq u ipment 
Corporation• VERSAdos is a trademark of Motoro la Inc. 

Al l implementations support the fu ll ISO Pasca l (Level 0). 
A ll pass the Tasmanian Validation Suite with fl ying co lors. 

You can partition your Pascal program in to separate ly 
mai nta inabl e files . You can write library functions to add to the 
exte nsive set we give you. And you can mi x in modules wr itten 
in other languages, lik e assemb ler or C. 

In fact, a C Comp iler comes with every Pasca l Compiler 
we se ll. Pri ces sta rt at $950.00. Wri te or ca ll. 

Distri butors: 	Aus1ralia , Fawn ray Pt y Lrd. P.O. B 224 HurU\•ille NSW 2220 570-6100 
Japan. Advance Data Controls Corp. Ch i)•oda-ku , Tokyo 0)263-0383 
United Kingdom, Rul Time Systems. Newcas tle upon Tyne 0632 733131 

~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~itesmiths, Ltd;m.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 
Parkway Towers, 'B: 485 US Rou te I So . . lse lin , ew Jersey 08830 (201) 750-9000 Telex: 645592 

240 July 1982 © BYTE Publications Inc 

Contrary to the company's claims, 
Commodore BASIC is not the same 
on all machines, and different ver­
sions of the program have to be 
created for old and new ROMs. The 
difficulty : capital and lowercase let­
ters reverse between old and new 
ROM sets . The program's PEEKs and 
POKEs have to be adjusted for dif­
ferent ROM sets, as indicated in 
remarks preceding the relevant lines. 

The overall structure of the pro­
gram is shown in the executive 
routine, lines 220-360, and the 
routine to analyze data on tape is in 
lines 4690-4950. 

Timing loops are scattered 
throughout the program (e.g. , line 
4130). These give the respondent time 
to read messages and instructions . 

A special input routine with a shad­
ed cursor is used by the program to 
prevent respondents from breaking 
out of the program by pressing 
RETURN without prior keystrokes 
(lines 690-830). The STOP key is dis­
abled most of the time (line 3760) but 
can be restored to normal functioning 
during the input routine (in case you 
wish to break for programming pur­
poses) by pressing SP ACE, then 
RETURN. 

The routine in lines 850-1000 
capitalizes the first letter in a string as 
well as letters appearing after spaces; 
it turns all other letters into lower­
case. 

Lines 1020-1270 contain the routine 
for drawing the graphic rating scale, 
which prints adverbial anchors ver­
tically below the scale. The choice 
and positioning of adverbs along the 
scale is based on previous research . 
The routine for putting adjectives on 
the scale (lines 1290-1420) overwrites 
the adjectives there previously . When 
fewe r than three pairs of adjectives 
are being displayed, blank elements 
are used to erase previous lines. 

Stimulus presentation (lines 
1440-1590) first involves erasing the 
old stimulus . A new stimulus is then 
chosen as follows. A stimulus number 
is generated randomly; if it has 
already been rated on this round, 
another stimulus number is selected 
randomly. The process is repeated 
until an unrated stimulus is found . If 
this does not occur within 2000 tries, 

Circle 175 on Inquiry card. _..,. 





Listing 2: The variables in the attitude-measurement program and the lines on which each variable occurs. 

LIST OF VARIABLES IN PROGRAM: "ATTITUDES" 

A 750 750 790 1670 1680 1720 1790 1790 1860 1870 3120 3140 3160 3710 
3710 

A$ 770 790 880 890 950 990 1350 1370 1390 1390 1540 1560 1580 1670 1680 
1740 2420 2420 2550 2720 3140 3160 3160 3180 3180 3190 3590 · 3590 3610 
3680 3680 3830 3900 3990 3990 3990 4000 4070 4070 4090 

AJ$() 390 500 1370 1390 1390 
AV$() 390 450 1140 1200 
B$ 890 930 950 950 970 1350 1370 1390 
BA% () 2280 2280 4580 4580 4850 
BB$() 390 410 410 420 420 430 430 1140 1200 1390 1460 1580 1630 2230 2240 

2250 3180 
C$ 860 950 950 970 970 990 
CU$ 640 1030 1630 2920 3380 3470 3640 3640 3800 3980 
DA%() 390 
DI 860 950 1390 1390 2070 2130 4180 
DM$() 390 620 620 620 2970 2970 2970 3340 3420 3650 3650 
H . 4780 4820 4860 
HA 3280 3420 3570 3710 3710 3710 
I 410 410 450 450 450 490 500 510 660 1050 1050 1070 1140 1200 1230 

1240 1370 1390 1390 1840 1860 1870 1890 1910 1910 2090 2210 2210 2420 
2420 2420 2690 2700 2720 2730 2790 2790 2850 2860 2860 3020 3040 3040 
3040 3060 3060 3060 3100 3100 3100 3120 3220 
3300 3320 3360 3360 3400 3400 3450 3450 3450 3480 3480 3480 3500 
3540 3570 3590 3590 3590 3620 3850 3850 3850 4130 4130 4180 4220 4220 
4360 4360 4390 4390 4430 4430 4580 4580 4580 4580 4600 4600 4600 4610 
4610 4800 4820 4830 4840 4850 4860 4870 4880 
4890 

I1 4720 4730 4790 4820 
I2 4710 4730 4780 
IB 4580 4720 4840 
J 490 500 510 1100 1120 1140 1150 1180 1190 1200 1210 1330 1370 1390 

1390 1400 2850 2860 2860 3080 3100 3100 3100- 3120 3200 3310 3310 3540 
3540 3570 3570 46 00 46 00 46 00 4810 4820 4830 Listing 2 continued on page 244 
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$2495 

PUTS YOU IN BUSINESS 

Introducing the MTI ® BUSINESS Compu­
ter. We believe in offering you the best in 
complete, low cost computing. 

MTI MOD 111 PLUS B/ 140. We have taken 
the basic MODEL 111 , expanded the memory 
to 48K and added our MTI double density , 
dual drive system. All MTI BUSINESS 
computers include 4 Mhz speed-up for 
remarkable fast processing , a RS- 232 
Interface, Anti-Glare screen and cooling 
unit . 

LOW PRICE. MTI BUSINESS computers 
are priced from $2495. As an added in­
centive . we will give you a business 
software package FREE with the purchase 
of a MOD 111 PLUS BUSINESSD computer. 
The software package has a retail value of 
$1588.00. 

All of this for $2495. 

FREE SOFTWARE 
ACCOUNTING PACKAGE 

•ACCOUNTS RECEIVABLE 
•ACCOUNTS PAYABLE 
• GENERAL LEDGER 
• INVENTORY/ SALES ANALYSIS 
•PAYROLL 
• 	INCLUDES AUDIO SELF­

LEARNING CASSETTE 

•GAMES 
•EDUCATION SOFTWARE 
• DOS PLUS 3.3 

WORD PROCESSING 
We are also offering a d iscount 

certificate entitling the purchaser to 

NEW SCRIPT by Pro Soft. With NEW 

SCRIPT you have complete word 

processing software. 


OTHER MODELS AVAILABLE: 

MOD 111 PLUS 240-B. Same as the MOD 

111-B/ 140 but has double storage capacity 

and dual headed 40 track drives. 


MOD Ill PLUS 280-B. Has 1.5 Megabytes 

storage and 2 dual headed 80 track double 

density d isk drives. 


MOD 111/ WINCHESTER-B. Our largest 

business computer system . 8 . 2 

megabytes of storage. Includes a 7.5 

megabyte WINCHESTER hard disk and 

80- track dual head disk head. 


OPTIONS: 

• LETTER QUALITY PRINTER 
• WINCHESTER 64K CP/ M 

OVER 100 AUTHORIZED DEALERS 
CALL 800-227-3800 TOLL FREE 

800-792-0990 in California Ask For ext. 264 

Call or write for free brochure: 
U.S. PRICES F.0.B. SANTA ANAMICROCOMPUTER TECHNOLOGY INC. CALIFORNIA ANO MA Y VARY BY AREA. 

3304 W. MACARTHUR, SANTA ANA. CA 92704 CP/ M Is a registered trademark or Digital Research, Inc. 
(71 4) 979-9923 •TWX 910-595-1902 MTISNA TRS~80 " 11 a registered trademark of Tandy, Corp. 

M.T.1.11 a registered trademark of Microcomputer Techonology , Inc. 
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Listing 2 continued: 

K 

L 
LA 
LI 
TI 
VA 
VL 
WD$() 
x 
LL 

MV$ 
N 
NB 
NM$ 
NN 
NR 

PA 
Q%() 
R%() 

T 
TE 

490 500 510 880 890 

1190 1200 1480 1490 
2160 2300 2850 2860 
1480 1490 1520 1520 
3280 3590 3650 3650 
290 320 
660 

930 930 950 950 950 950 980 1120 1120 1140 1190 
1490 1500 1520 1520 1520 1530 1530 1560 1580 1980 
2860 3100 3100 3100 4600 4600 4600 4790 4820 4830 
1540 2130 2160 2160 2160 
3710 3710 

3280 3340 3540 3710 3710 
1890 2130 4320 
1540 2400 2420 2640 2720 3040 30-0 30-0 3060 3060 3850 
750 790 
290 1480 1520 1530 2340 2380 2400 2400 2420 2550 2560 
2640 2690 2850 3020 3500 3850 4600 4720 4770 4770 4800 
1650 1660 1670 1680 
2050 2090 2130 2140 
2360 2380 
140 140 2170 2580 3900 3960 4320 4340 
3860 3880 3880 
200 280 2380 2400 2640 2850 3100 3100 
4730 4770 
170 180 3000 3230 4740 

~770 4880 

2600 2610 2640 
4870 

4560 


3120 3120 3540 3570 3590 4600 


390 2000 2010 2020 2020 2030 2030 2030 2090 2130 
1490 1520 2130 2160 2160 2160 2400 2640 2860 3100 3100 3100 3120 
3540 3570 3590 4600 4770 4820 
280 320 1490 1520 2130 2160 2160 2160 
130 140 180 240 260 350 2850 2860 2870 4440 4580 

the program searches through the 
stimuli sequentially, taking the first 
unrated stimulus it finds. Once 

Parameters LL, NR, NB 
Respondents 1 to NN 

Attitude data 
Replications 1 to NR 

Stimuli 1 to LL 
Dimensions E, P, A 

Background data 
Frequency of 3 neither-ratings 
Optionally, answers for questions 1 to NB 

List of stimul i 1 to LL 

Table la: The structure of a data fi le 
written to tape by the attitude­
measurement program shown in listing 
1. LL defines the number of stimuli, 
NR the number of replications (the 
number of times the stimuli are 
presented to respondents) , and NB the 
number of background questions. NN 
is the number of resp ondents . 
Respondents rate each stimulus in 
three dimensions for each replication . 
The program reports the frequency of 
rating a stimulus "neither" in all three 
dimensions , a sign that the respondent 
is repeatedly hitting RETURN without 
really reflecting on his or her attitudes. 

found , the stimulus is centered and 
highlighted at the top of the screen . 
(Highlighting can be removed by 
deleting the REVERSE character in 
line 1580.) 

The routine for getting a respon­

2\ 2 \ 0 \ 
31 \ 35\ 35 \ 20\ 20 \ 21 \ 
33 \ 32 \ 34 \ 18 \ 22 \ 19 \ 

0\ 
38 \ 39 \ 33 \ 23 \ 27 \ 15 \ 
36 \ 36 \ 35 \ 20 \ 25 \ 13 \ 

0\ 
" Making Love" \ 
" Sociologists " \ 

Table lb: A sample set of data from 
the attitude-measurement program. 
Organized according to the structure 
shown in table la , these data were 
gathered in response to two stimuli, 
presented to two respondents, and 
replicated twice. Respondents rated 
stimuli in e_ach of three dimensions . 
There were no background questions 
and no triple "neither-ratings." The 
" \ " represents a carriage return 
[CHR$(13)} . 

dent 's judgment (lines 1610-1940) 
prints a check mark at the center of 
the graphic rating scale and moves it 
left or right, depending on whether 
the respondent presses the < or 
> keys . Auto repetition is obtained 

by using a POKE that makes the PET 
act as if the key were released. The 
routine PEEKs at the screen to see if 

<S> Cursor home 
< s > Clear screen 
< 0 > Cursor down 
< q> Cursor up 

<]> Cursor right 

< J> Cursor left 
< R> Reverse on 
< r> Reverse off 
A-Z Lowercase letters 
[A]-(Z] Capitals 
( ] Space 
[:] Check mark 
[0 Cross 
OJ Vert ical line 
[@ ] Horizontal line 
[&] Shaded square 

Table 2: Definitions of the special 
sy mbols used in the attitude­
measurement program shown in listing 
1. 
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MODEL II 64k .... . . $CALL 
MODEL 16 1 DRIVE .. $4499 
MODEL 16 2 DRIVE . . $5199 
DT-1 DATA TERMINAL. $629 

Mod16 Memory Expansion
$CALL 

COLOR COMPUTER 

TCS MODEL Ill 48k 2 DISK 


Fully assembled and tested systems that are software compatible 
and functionally identical to Radio Shack units sold at computer 
centers for $hundreds more. Includes DOSPLUS 3.3. 
e CONTROLLER BOARDS are high quality double sided epoxy boards 

with gold JJlated contacts. 
e POWER SUPPLY is the finest switching type available. 
e MOUNTING HARDWARE includes power and data cables. 
e DISK DRIVES are Tandon, the same ones used by Radio Shack - 40 

track , double density, 5 millisecond stepping rate . 
The System comes with 180 d;;iy TCS limited w;;imnty. $1795 
·· · ··s2095··;·~~~·~·1;:;~·;~~·1~~·~~~~~;·~~;·;~:;;~~:;;~;;;.;;;;········ 
~;!s.,ue,:";1:,~~ :!;:c,,:"ir:,7=d~~"l"'7scr;~71;~~1::~\~\~ treck 

MODEL Ill DISK 	 EXPANSION KITS 
kn 1 Controller, Power Supply & Mounting Hardware SJ7' 
KIT 2 Controller. Power Supply, Hardware. 1/ 40 track Tandon SSn 
KIT 3 Controller, Power Supply, Hardware 2/ 40 track Tendons, 32k memory 

(everything you need for 2 drive 4'8k upgrade) $7'9 
KIT 3.1 Kit 3 but with 2180 track drives (duel sldec 40s) .$,,, 
KIT 4 Tendon .W track disk drive (bare drive) .S1" 
KIT 5 16k of high quality TCS memory Sl' 
KIT I 32k ol high quality TCS memory S6' 
KIT 7 Diak Controller Board (su pports 40/80 single/ double sided drives ..S24' 
KIT I Switching Power Supply for controller & 2 drives $119 
KIT I Hardware & Cabling kit to r above components $19 

PRINTERS & ACCESSORIES 

MATRIX PRINTERS 

LINE PRINTER v11 Rs $325 

NEC 8023A $495 
C. ITOH 8510 $495 
OKIDATA 82A $499 
OKIDATA 82Aw/ tractor $559 
OKI DATA 83A $769 

LINE PRINTER VIII RS $649CENTRONICS 739parallel $599 
CENTRONICS 739 serial $749 
OKIDATA 94 I 200 cps s1295 
LINE PRINTER VI Rs $988 
CENTRONICS 704 $1559 
ANADEX 9500/01 2k buf . $1295 
TEXAS INST. 81 O Basic $1595 
LINE PRINTERV RS $1549 
Centronics 352 / 200 cps $1795 
Centronics 353 I dual mode, 

200cps data proc ., SOcps 
super letter quality $2495 

LETTER QUALITY 
Dal1y Wheel I Splnwrttel'9 

c . ITOH F-10 / 40cps $1595 
DAISY WHEEL II RS $1695 
DIABLO from $2350 
QUME from $1850 
NEC SPINWRITERS $CALL 

LINE PRINTERS 

CENTRONICS 6080/ 81 
600 lines per minute 

6081 standard $6399 
6080 quietized cabinet $7676 

Epson 
EPSON MX80 $CALL 
EPSON MX80 FT $CALL 
EPSON MX100 FT SCALL 

FREE Graphtrax!!! 

------------.-----------------------·EPSON ACCESSORIES 
GRAPHTRAX 80 opl1on (bi l-image /i lallcs ).$79 
CABLEModellinlenace& Modellll. .........$35 


S25 ii purchased with EPSON prinler 
CABLE & INTERFACE lo Model I keyboard ..$85 
APPLE inlerlace & cable ........ .... ..............$89 

GRAPPLER Apple hi resolulion graphics .. SCall 
IEEE inlerlace & cable (CBM / Pel) .............. $79 

ATARlcable(muslhave850 in1ertace) ...... S35 
SERIAL RS232 2k buffered inl. card ......... St49 

RS COLOR compuler lo Epson card /cable ..$59 

EPSON PACK 11 
Screen oriented bit imaRe 
graphics generator for Model I. 
Create your own characters, sym­
bols ,etc . Includes documentation. 
$24.95 purchased with printer 
$34.95 when purchased separately
$7.SO for update of Epson Pack I 

Interfaces & cables available for 
most printers with any TASSO, 
Apple, Atari & most other com­
puters. $$$$CALL FOR PRICES! 

ALTOS COMPUTERS 

MODEL Ill SYSTEMS 	 Original 90 day manulaclurer"s warranly. 
4k Level 1 ............... $308 

Original 90 day manulacturer"s warranly 16k Level 1 . . $399 
Model Ill 16k ............ $818 16k Extended Basic .. .... $459 
Model Ill 32k . . ... .. . .. $918 32k Extended Basic . . ... $569 
Model Ill 48k . . . . .... $1018 Color Disk .... $479 Disk 1..$349 
Model Ill 48k 2Dr.RS232 $2049 

TCS version Color Computers uses original 
RS hardware and TCS memory. You get 180

TCS Model Ill Systems have quality TCS day limiled warranly on TCS Color Compuler. 
memory and 180 day limited warranty. No 
warranty when you open computer or add 16k Extended Basic .. .... $439
internal components after you receive it. 32k Extended Basic .. ... . $499 
TCS Model 111 16k ....... $788 32k Memory Upgrade . . . . $79 
TCS Model Ill 32k ... . ... $818 Color/ Epson int . & cable . $59 
TCS Model Ill 48k ..... . . $848 2k Buffer ColorGraph ... . $155 

TANDON DRIVES 
DEALERS! ASSEMBLERS! Quointity Purchases Invited! 
Bare drives are available, or you can buy them with 
power supply, cabinet and cable, fully assembled and 
ready tO plug in to your computer. 

SINGlf Oii DOUILE CAllNETS 
40 track single sided .... oinale S2n 
.a track single sided .............. doul'iiae $419 
80 track (duel sided 40 track) .. oinmle S• 
80 track (duel sided 40 lreck)cloulile SS" 
180 lreck (duel sided 80 lreck)oinide ~ 
180 track (duel sided 80 track)iloulM $'4' 

~WLl"~~t:rn~t:~~E~on~~to~~I';';;~~ 
instant hook/ detach from drive cable. 

CORVUS HARD DI K cALL FoR PR1cEs sssss 
Add 5, 10 or 20 megabytes of storage to yourTRSBO, Apple, Atari , 
Heath , Zenith , lntertec , IBM, S-100 and many others. One or sev­
eral computers can share a hard disk. Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 
DEALERS...You can buy CORVUS from u1 for leu. Call Ii $AVE. 

CUSTOM SOFTWARE FROM TCS 
Complelelv lntegraled BINARY SEARCH TREE programs now available . This series of 
programs lully implemenls lhe B-TREE slruclures including INSERTION. DELETION. EDITING 
& TRAVERSAL No more soning or long dala ti le searches and yet files can be larger than 
memory. Dupl ica1e keys are fully supponed. Files can be retrieved in sorted order via B· 
TREE Traversal. Each of lhe programs come with lull~ commented source code so thal you 
can use lhe modules in your own programming_. A Screen orienled Input rouline is also 
included in each module. The following B·TREE programs are now available and each 
includes all of lhe mentioned modules and full documenlalion: 
ll·TREE Llbrery (orpnlze your home Hbfery keyed by Otllhor)................. ........... $39.115 

II-TREE v.- (orpnln your video CMMtte Hbfery, prlnlo -., etc).............. $39.115 

II-TREE lllelNnt Lio! (keyed by - or lip,._ prlntlnt,etc).•..•.....•....•.......... $49.115 


If you buy somewhere else, 
you11 prob~bly JNY too much! 

For fa st. elllc1ent service. Heart Of we ca n air lre1ght from Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 


*Toll Free Number 800 433-5184 

Texas Residents 817 274-5625 

CALL FOR OUR 

IARE DRIVES ONLY 
40 track single sided .. S1'9 
80 !rock (duel sided 40 track ) $2" 
180 track (duel sided 80 lreck ) . $44' 
8 Inch Slimline single/ double sided $CALL 
Winchealer Hard Drives. 5-30 meg $CALL 

WE 	WILL NOT 
BE UNDERSOLD! 
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the check is at the extreme left or right 
and stops movement if so. When the 
respondent presses RETURN, the 
program PEEKs across the screen un­
til it finds the check, then records its 
position and erases the mark. 

Lines 1960-2300 present the EPA 
scales and store numerical judgments 
in arrays. Order of presentation is 
randomized by choosing the first 
scale randomly, the second randomly 
as long as it is not equal to the first 
choice, and the third as the scale that 

hasn't been done yet. Orientation of 
the scale is determined by a random 
number that defines which adjectives 
are printed on the left. The value re­
turned by the judgment routine is 
stored in a data array, taking into ac­
count the various randomizations. 
This routine also monitors answers to 
make sure the respondent is not just 
hitting RETURN without moving the 
check. 

The section that displays results 
(lines 2830-3720) saves data on tape 

-- - ... -
-

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® JI 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 
• Horizontal & Vertical Tabs 
• Page Length Selection 
• 1104800 baud operation 
• 1000 character print buffer 
• X-on, X-off protocol 
• Self Test 

• RS232 interface 
• 20 mA Current Loop interface 
• Top of Form 
• Adjustable Margins 
• Double wide characters 
•Parity selection 
• 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 au the details. 

~ computer corporation 
4740 Dwight Evans Road• Charlotte, North Carolina 28210 • 704/523-8500 
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and returns if operating in the field 
mode. Results appear when in the 
teaching mode and when the routine 
is called from the tape-read sub­
program . The instructions (lines 
3740-4500) have been described in 
detail. You can, of course, change 
them to suit yourself. 

Background questions, if any, are 
presented in the closing routine. The 
routine then saves the answers on 
tape, clears the data matrix, and 
returns. 

The routine for analyzing recorded 
data (lines 4690-4950) begins by 
opening the tape file. The number of 
respondents is input manually, but 
other parameters of the analysis are 
read off the tape. Signal if you want 
the mean values printed on paper. A 
printer file is opened for device 4 
(even if you signal that you don't 
want hard copy). Dimensions are set 
for arrays . The number of replica­
tions is calculated as the original 
number of replications times the 
number of respondents. Data are 
read, and results are presented using 
the usual Results subroutine. 

Conclusion 
Now that you have at your dis­

posal a sophisticated tool for mea­
suring attitudes, you may find more 
applications than you thought pos­
sible. Forecasting programs for 
microcomputers have given small 
businesses financial-planning tools 
once reserved for giant corporations. 
Attitude-assessment programs can 
provide similar help in devising 
marketing strategies, product lines, 
and service goals . You no longer have 
to stand on a giant's shoulders to en­
joy a better view.• 

Further Readings 
1. 	Ajzen, I. and M. Fishbein . Understanding 

Attitudes and Predicting Social Behavior. 
Prentice-Hall, 1980. 

2. 	 Heise, D. Understanding Events: Affect 
and the Construction of Social Action . 
Cambridge University Press, 1979. 

3. 	Osgood, C. , W. May, and M. Miron . Cross­
Cu/tural Universals of Affective Meaning. 
University of Illinois Press, 1975. 

4. 	Snider, J. and C. Osgood. Semantic Dif­
ferential Technique : A Sourcebook . 
Aldine , 1969. 
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Microcomputers in 

Cultural Anthropology 


APL Programs for Qualitative Analysis 

Microcomputers aid in the study of Navajo and other cultures. 

C>swald \Verner 

Professor of Anthropology and Linguistics 


Northwestern University 

Evanston, IL 60201 


Several years ago, a fire at the 
Center for Advanced Study in the 
Behavioral Sciences at Stanford 
University destroyed the life's work 
of a well-known anthropologist. 
Thousands of pages of field notes 
were lost to flames and the water used 
to put them out. Loss of data is a 
recurring nightmare for most of my 
colleagues. Equally important is the 
question of how to manage all this 
data. A few professional cultural an­
thropologists, like myself, believe 
microcomputers can help . 

In this article, I'll talk about the 
management of qualitative data, 
mainly texts. A text is any thought or 
idea reduced to writing. 

The Nature of Data 
in Cultural Anthropology 

Anthropologists' data comes in dif­
ferent forms. Numerical data is 
relatively easy to manage . Statistics is 
a way of summarizing large bodies of 
numerical information. The major 
crunch cultural anthropologists face 
is the tremendously rapid growth of 
texts or qualitative data, one of the 
hallmarks of our profession. 
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For example, a simple 45-minute 
interview results in texts of 5000-7000 
words. It does not take many inter­
views to collect a database of several 
hundred thousand words. Anne 
Chambers and Ralph Bolton, two 
cultural anthropologists from 
California, estimate that the data­
bases of anthropologists returning 
from field trips of one year to 18 
months range from several hundred 
pages to a maximum of about 8000 
pages (2 million words). The average 
is about 1000 pages, or 500,000 
words. For those of us who teach an­
thropologists to work in the field, the 
low end of this figure is shocking. A 
hypothetical database of 50,000 
words (roughly 200 double-spaced 
pages) is relatively easy to manage. 
The thorough field worker's problems 
increase as the data grows beyond a 
few hundred pages into thousands. 

The size of the database obviously 
depends on the problem chosen as the 
focus of the study. For example, a 
linguistic problem, such as the gram­
matical description of an unknown 
but exotic language, may require a 
database closer to the lower limit . On 
the other hand, the description of the 

culture of a small tribe, a peasant 
village, a city neighborhood, a 
patient-care unit in a hospital, or a 
small industrial company, requires 
extensive interviews and other docu­
ments. This problem of volume is 
typical of the branch of cultural an­
thropology called ethnography (the 
Greek source means "the description 
of a folk"). 

Ethnographers, as the anthropolo­
gists (and some sociologists) doing 
ethnographies are called, are com­
parable to systems engineers. These 
engineers try to determine, for exam­
ple, the paper flow in a bureaucracy 
and then try to make it more efficient. 
Describing the flow of paper through 
an organization is an ethnographic 
task. You can think of ethnographers 
as systems engineers who describe 
how groups of people function . The 
"flows" that ethnographers study in­
volve such items as women (wives), 
goods (gifts), ideas (religion), etc. 

Until recently, ethnographers rare­
ly wanted to improve efficiency. To­
day, many anthropologists/ethnog­
raphers work with agricultural in­
novations in the Third World, health­
care utilization and program evalua­
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SOFTWARE FDR CREATORS 

Bring your CP/ M* software applications to life with DataFlex. 
From menus to multi-key ISAM, DataFlex has the features 

and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment. 

Compare ... what else gives you: up to 125 data files with 4 
indexes each, fast on-line multi-key ISAM file maintenance, a 
multi-file report generator, on-line multi-file transaction process­
ing, an easy to use Query, even a "soft" menu to replace the 
CP/ M command mode. All of this using DataFlex's configuration 
utilities, and NO PROGRAM CODE' 

Is it easy to use? You can type in a screen format "image" of a 
file with your text editor. Then, DataFlex's AUTODEF utility will 
create the file definition from the screen image .. .in about five 
seconds' 

DataFlex will handle your multi-user requirements too! It runs 
under Software 2000's TurboDos Network O/S with data protec­
tion to the field level. That means multiple users in the same 
record at the same time! 

If the 16 bit world is your domain, an 8086 version of DataFlex 

"Dealer. Systems House and OEM inquiries invited." 
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will be available second quarter '82. And, you can develop now 
on your 8080/ Z-80 system, and transport completed applica­
tions to the 8086. 

If you need applications now, Data Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going. The DataFlex 
Library has Order Entry/ Inventory, Accounting, Pharmacy, and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlex's PASCAL Library is avail­
able to application developers. 

DataFlex can change the way you do business. And, at $750 
it's the best software value in the business. A demo package, 

which limits file sizes inter­ :JllJIACCESS®
nally, is only $100 including 
the manual. 

Get the full system, or CORPORATION 

get the demo, but get your 4221 Ponce De Leon Blvd., 
hands on DataFlex. Coral Gables.FL 33146 

It's software for creators. (305) 446-0669 

"CP/ M is a registered trademark of Digital Research. Pacific Grove, CA 
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tion, or in other areas where their 
work benefits humanity . The initial 
aspect of applied anthropological 
work, before concrete recommenda­
tions are offered, is always ethno­
graphic, or descriptive. 

Ethnographic field work is viewed 
as qualitative social science. Surveys 
with questionnaires are quantitative 
social science. Questionnaires are 
usually short-100 questions are con­
sidered the upper limit. They can be 
administered to 1000 people or more . 
Ethnographies, based on intensive in­
terviews, are usually limited to no 
more than 100 people . It is clear that 
these two approaches, qualitative 
(deep but narrow) and quantitative 
(broad but shallow), complement 
each other. 

Texts are important for other 
reasons. Quantitative studies of a 
society must be viewed as literally 
looking in from the outside. The 
power of the qualitative approach is 
that it tries to capture the internal 
view: how the "natives" themselves 
see their life and how they talk about 
it. This approach is looking from the 
inside out. 

The texts that ethnographers pro­
duce while working in the field are 
collected as field notes. Technically, 
field notes contain two types of data 
or texts: 

•Records of the ethnographer 's 
observations. These are observations 
of others, as well as of the ethnog­
rapher . Self-observation is important 

since the ethnographer's self is part of 
the instrumentation. 
•The records of verbatim statements 
by the people being studied about 
aspects of their life. 

There are, therefore , at least two 
databases that must be managed . In 
addition, since the self-observations 
must be related to what the natives 
say, there must be cross-referencing 
between the two texts . 

All this leads us to the inevitable 
conclusion that the state of the art of 
gathering large databases in ethnog-

Without exaggeration, 
Electric Blackboard is a 

product that 
ethnographers have 

been waiting for. 

raphy is chaotic at best . We do not 
teach undergraduates or graduates 
how to organize databases. This lack 
of knowledge about ethnographic 
data management is reflected in the 
time it takes ethnographers to find 
their way through the maze of their 
field notes. It may take years before a 
viable manuscript is produced. The 
arrival of microcomputers has alerted 
us to the problem, as well as to possi­
ble solutions. 

When I wrote my dissertation at In­
diana University on a pidginized form 
of the Navajo language called Trader 

Navajo, spoken by Anglo traders to 
their Navajo customers, all I did for 
some time was collect the data . Some 
of it was on cards, some in note­
books. I did not start to organize the 
data until after I had collected all the 
material. In all , I spent six months 
organizing the data and only six 
weeks actually writing the disserta ­
tion . In the process, I learned the 
value of a well-organized database . 

Minimally, an ethnographer needs 
an effective indexing system. Since it 
is often not known in advance .what 
topics will become salient for the final 
ethnography, the index must be flexi­
ble enough to allow for searches that 
were not planned in advance. In a 
relational database management sys­
tem, such as the one described by Joel 
Neely and Steve Stewart (BYTE, 
November 1981, page 48). the de­
signer must anticipate most of the 
queries that may be directed at the 
data . In addition, data types (tables) 
must be well defined. The ethnog­
rapher, on the other hand, is trans­
ported by a culture on a journey 
whose end cannot be anticipated. Do­
ing an ethnography is a continuous 
process of discovery. Our data types 
are rarely well defined . Our informa­
tion-retrieval techniques must reflect 
the need for extreme flexibility . 
Often, we use keyword indexes . 

Shifting to Microcomputers 
For years, we used a cumbersome 

system for relaying data between 
Monument Valley, Arizona, and the 

New! Tl LCD Programmer. 
Hexadecimal and Octal Calculator/Converter. 
The brand new tilt -top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 

• 	 Performs arithmetic In any of three number bases - OCT, 
DEC, HEX. 

• 	 Integer, two's complement arithmeti c in OCT and HEX. 
• 	 One's complement capability in OCT and HEX . 
• 	Converts numbers between OCT, DEC and HEX. 
• 	 Fifteen sets of parentheses available at each of four 

processing levels. 
• 	 Logical functions AND, OR, EXCLUSIVE OR and SHIFT 

operate bit by bit on OCT or HEX numbers. 

Un isource Electronics has committed to buy Tl 's initial 
production of this unique product. Availability is 
limited! Order now. 

m111mmm
mama• 
Ill •.m 

, .a 

Ill • 
m , . • 
mmocma 
nu:o-

TEXAS IN STRUMENTS 

15-Day Free Trial. 
The best way to evaluate the Tl LCD 
Programmer Is to try It yourself - on the 
job - for 15 days. If you're not 100'/o 
satis fied, simply return It !or a full refund. 
Order now by call ing toll·lree: 

1 ·800·858-4580 ~ 
In Texu cell 1-806-745-8835 [DI] 
Linea open 8 em to 6 pm CST 

Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible' $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 

Unisource Electronics, Inc. 
P.O. Box 64240 • Lubbock, Tx. 79464 

• When used for bu siness. 
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Call toll-free for great savings on Omni's 
complete line of 514" premium disks. Each is Get 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 without for as little as $1.99. • • disk-related errors or significant wear. 

even if all you

•want1sa 


lOpack. 


Call toll free 

(800) 343-0314 
In Mass: (617) 756-2960 

all if you're not sure whi h disk i compatible with your 
system. Ca ll for pri e on 96 tpi and pecial fo rmats. We offer an 
un ondi tional money-back warranty. We're here tO help. 
Be sure to indicate system name and model # at right. 
#of Price Per Total 
10 Packs 5 'A" Disks 10 Pack Price 

Single side/ ingle de nsity $19.90 ~$___ 

Single side/double density $23.90 _$___ 

Double side/double density $39. 90 ~$___ 
Flip/ Floppy reversible $39.90 ~$___ 
Double side/double density 
Protective plastic library case $ 2.99 $ 
(in lieu of soft storage box) 
Shippi ng and handling $ I.SO 

5% sa le tax (Mass. onl y) $ 

Total $ 

And each is precision fabricated to exceed 
all ANSI specifications with such standard 
features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an 
unconditional, no hassle money-back guarantee. 

ARCHNE 
152 Boston T umpike 

Shrewsbury, MA 01545 
(800) 343-0314; In Mass: 

(617) 756-2960 

Circle 31 on Inquiry card. 

0Chcck D Master Card 
Dcoo Dv1A 

Card# --------- Exp. -------- ­

System and model I ---------------­

Name ~-----------------~ 

Address ------------------­

Tel. _____________ _ ___ _ _ _ 

very compute u~nrr ancrprogram· · A ilof' these features, enhanced by mer owes a debt to Kamlns and Waite 



Vogelback Computing Center at 
Northwestern University . Later, we 
used outmoded word-processing 
equipment. We had to abandon that 
approach, however, when the sup­
plier canceled its WATS line and left 

Circle 444 on Inquiry card. 

WI REMASTER 

A COMPILER FOR HARDWARE .._ 

Wh\J: your wire wrap ~-
·~!le~~~~ {"A:;r, , ~.: ·~ 'W,.•••m4!// ;~ 

• WIREMASTER is a software tool to aid in the 
design , layout . and construction of electronic 
hardware. Although intended primarily for wi re 
wrap , it is also highly useful in the layout error 
checking, and trouble-shooting of PC boards. 

• Inputs are easily derived directly from the 
schemat ic diagram and fed to WfREMASTER in 
a CP/ M • text file. Outputs include a network 
map that graphically shows all pins and wires 
(no plotter required ). a wire list sorted by 
lengths and levels. a parts list, signal and pin 
cross-r.elerences , and wrap count and continuity 
checklists which ensure a perfect wiring job . 

• WIREMASTER chec s for syntax errors, 
wires that go nowhere , and duplicated pins . 
Network lengths are minimized , and wire 
lengths are calculated and sorted in oescending 
order so that the shorter wires on top hold down 
the longer wires beneath for a neat wiring job . 

• The resulting information is then used for 
wiring . PC board layouts , error-checking . 
component stuffing , and system debugging. 
This makes a complete and easily updated 
documentation package . Although it runs on 
small computers, WIREMASTER can handle 
large projects. 

• WIREMASTER locates parts with a precision 
of .OOt inch . keeps track of your schematic 
page numbers and includes them in the outputs. 
and can handle tw isted pair and shielded wire . 

• CHANGEMASTER . a companion program . 
eliminates the confusion and loss of con trol 
caused by changes to a board du ri ng debugging 
and modification. It outputs a map of all networks 
which have been added . deleted . or modified . 
and automatically generates RE MOVE and ADD 
lists so an old board can easily be brought into 
exact conformance with the latest design . 

• WIREMASTER runs on any ZBO CP/ M 
system of 47K or larger . including S-100 sys­
tems. TRS-80® Model II and Apple II"' with 
Sol!Card . The diskette also includes a SORT 
utility , a pagination and multi ·column print ing 
program . and FIX . a program which tind s all 
bad spots on a disk . tells you which files they 
are in, places the bad sectors in a single file . 
and recovers erased files . 

• . Post -processors for numerically controlled 
wire wrap machines such as the Gardner Denver 
SP-29 and others are available by special 
arrangement . 

WI REMASTER plus CHANGEMASTER .... $200 
Manual only . . . . . . . . . . . . . . . ... $ 20 
Update to curren t version.. . ......... $ 25 

Discount to computer club members 

Vers ions for 8080/8085, CPM 86,CDOS, 
and IBM PC available soon. 

AFTERTHOUGHT ENGINEERING 


grams, called functions , allows the 
programmer to solve one small prob­
lem at a time, debug it, and have it 
ready for insertion into larger pro­
grams . 

I found that I could easily express 

Listing 1: ALFORDER. an APLIVBO program that indexes words. The program takes 
text as input and produces an output of keywords in a context of 120 characters each. 
Figure 2 shows a block diagram of ALFORDER. 

) WSID 
ALFORDER 

OA 
26095 

)FNS 
ALFORDER DELHYP DISPL AY I NORDER LOCATE MATSRT PRINT RDY VECMAT 

VALFORDER(O]V 

VA LFORDER TXT ; LOC 


[ 10) 2pLF' 
[20) • DELETE TRAILING AND MULTIPLE 
[ 30) A BEGINNING OF TEXT TO ENSURE 
[ 40) TXT+RDY ' ', TXT 
[50) A COMPUTE BEGINNING POSITIONS 
(60) LOC+LOCATE TXT 

SPACES . CATENATE SPACE AT 
lST SPACE FOR <LOCATE> . 

OF WORDS 

[7 0) • SORT LOCATIONS BAS ED ON MATR IFIED WORD LIST 
[80) LOC+LOC [MATSRT ' ' VECMAT PTXT] 
[90) • PRINT RESULTS 
[100) LOC PRINT TXT 

v 

VRDY[O)V 
VR+R DY TXT 

(10 ) • PREPARE TEXT BY ELIMINATING MULTIP LE BLANKS 
[20 ) R+TXT•' ' 
[30) R+( Rvl • R, 0)/TXT 

v 

VLOCATE[O]V 
VR+LOCATE TXT 

( 10 ] • RETURNS LOCATIONS OF WORD BEGINNINGS 
[20) R+l+(TXT~' ' )/ 1pTXT 

v 

VVECMAT[O]V 

VR+DEL VECMAT V; A;B ;CMP 


[10] • CO NVERTS CH ARA CTER STRING TO MATRIX BASED ON DELIMITER 
[ 2 0 ) R+O 0 p ' ' 
[30] .. ( 1=B+pV+V ," pDEL)/0 
[ 40) R+( (pR) , B)p ( , R• . <!:1B+f / R+-1+R- O, -l•R+A / 1B) \(-A+V=DEL) IV 

v 

VMATSRT[O] V 
VR+MATSRT TXT ;CNT 

[10) • BASIC RADIX SORT WITHOUT 
[ 20) CNT+(pTXT)[2]-l 
[30) R+!A LtTXT[ ;CNT+l] 
(40] ..CNT•O 
[ 50] Ll : R+R[ 4AL1TXT[R ;CNT]] 
[ 6 0] CNT+CNT-1 
[70] .. ( •CNT )/Ll 

v 

VPRINT(O]V 

BASE ENCODING 

VLOC PRI NT TXT ;RHO;CT ;BIN 
[10] A PAD TO PREVENT INDEX ERRORS 
[ 20] TXT+(60 p' ' ) , TXT , 60p ' ' 
[30] • FOLLOWING IS THE LOOP VER SIO N OF 
[ 40] .. ( RHO+pLOC l • O 
[ 50 ) CT+l 
(60] LOC+L OC -1 
( 7 0] BIN+ (60pl) , (5 p 0) , 60pl 
[ 80) LP : BIN\TXT[LOC[CT] +11 20] 
[90) .. ( RHO"'CT+CT+l)pLP 

v 

<TXT[ (LOC-l)• . +11 20]> 

does have many symbols, but anyone 
can start programming in APL with a 
small subset of APL symbols and 
gradually enlarge the arsenal of 
elegant operations . 

APL purists often complain about 

Listing 2: SORTINDEX, an APL!VBO program that accepts text as input and produces 
an output of the text arranged in 18-character columns and the same text alphabetized . 
A block diagram of SORTINDEX appears in figure 3. 

) WSID 
SORT I NDEX 



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 Asimov). 

POPULAR COMPUTING is a 
magazine that must be read to 
be truly relished. That's why 
we've mounted a . .. 

SPECIAL INTRODUCTORY OFFER 
that enables you to try 

r-----------------------------------------------------~POPULAR COMPUTING SUPER SAVINGS FOR ME.../'m enclosing my check or credit card number to take ad­
vantage of this super introductory offer of 12 issues for only s I 1.97 saving me S3 .03 
on the basic rate of S15.00-and saving me S18.03 off the newsstand rate of 530.00.at NO RISK whatsoever. 
If my 30-0ay review of your first issue doesn 't 100% please me, I may cancel my 
subscription and you will promptly refund ALL my money or give me a FULL credit onPOPULAR___ my charge card marked below: 

Mail Today to: POPULAR COMPUTING P.O . Box 307 Martinsville, NJ 08836 
D Bill me at S12.97 D Check Enclosed fo r SI I .97 7872 
D Charge S 11 .97 to: D Visa D Masterca rdCOMPUTING 

P.O . Box 307 card No. ________________ 

Signature_________ E;ii:p1res______
Martinsville, NJ 

Name /Please Print),______________ 

08836 Address ________________ 

City________ State__ Zip_____ 

Please allow six to eight weeks for processing 

~-----------------------------------------------------~ 
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Best prices
anywhere 

We beat 'em all! 
- COMPUTERS­

ALTOS - List, ............... Less 20% 
NorthStar HORIZON HRZ-2-0D .. $2685 

ADVANTAGE . .. .... .. Call 
TeleVideo Computer Systems .... Call 
SUPERBRAI N 64K DD ..... . .... $1995 

64K OD .. ........ 2395 
DSS-10Meg . HD . 2895 

CROMEMCO CS-1 . . . . . . . . . . . . . 3195 
CS2....... . ...... 3549 
CS -3 .. .... .. .. . . 5595 
Z2H . ... . . 7995 

ZENITH Z 90 w / DRIVE .......... . 2299 
Z-89 .. . ................. 2099 

- TERMINALS-
TeleVideo 910C .......... . . . ... . $569 

912C ....... . ......... 659 
920C .. . .....•...•.. . . 719 
925 ...... . ...... ..... 719 
950 .. . . . ........ . .. .. 915 

OKI DATA M icrol ine 80 ...... . .... $329 
Microline 82A . . . . . . . . . . 469 
Microline 83A . . . . . . . . . . 739 
Microline 84. . . . . . Call For Price 

C.ITO . ...... . ..... . .. Call For Price 
SOROC IQ 120............. .. . . . 629 

IQ 130 .. ·... . . ..... . .. ... 585 
IQ 135 .............. . . . . 719 
IQ 140 . . .... .... . .... ... 995 

HAZELTINE 1420 . . .. . ..•... . .... 789 
1500 . . .......... . ... 845 

1510............ . . . 1029 

ZENITH Z19 ........ . ........... 699 
- PRINTERS­

CENTRONICS 739·1 lparallell . . . . . . 499 
739-3 IRS232CI . • • • . . 599 
704-11 (parallell. . . . . 1569 
704-9 IRS232CI . . . . 1519 

Tl 810 Basic . . . . . . . . . . . . . . . . . . . 1289 
810 Full . . . . . . . . . . . . . . 1549 
820 RO Basic . . . . . . . . . . . . . . . . 1545 

NEC nlO IRS 2321. . . • . . • . . . . • . . . . 2295 
3510 ... . ... .. .............. Call 

QUME 9-45 Full Option ... . . . . . . 2125 
9-45 limited. . . . . . . . . . . . . 2099 

Diablo 630 RO . . . . . . . . . . . . . . . . . 2049 
PRISM 80 . . . . . . . . . . . . . . . . . . . . . . 895 

132 w /color....•. . .•.... 1495 
Epson MX·80 . .. . .. . .... . ........ 441 


MX-80 FT . . .......... . .. . . 548 

MX-100 . .................. 745 

-DISK SYSTEMS­

MORROW Discus 2D . . . . . . . . . . . . 835 
Dual Discus 2D . . . . . . 1385 
Discus 2 + 2 . . . . . . . . . 1069 
MS 5Meg. Hard Disk . 1949 
MlO, 10 Meg. H D . . . . 2995 
M 26, 26 Meg. H D . . . 3349 
Decision I . . . . . . . . . . . 1339 

CORVUS 5 Meg. Hard Disk . . . . . 2555 
10 Meg. Hard Disk ... . 3955 
20 Meg. Hard Disk . . . . 4755 

Prices are for prepaid orders only , and reflect a 
cash discount. Charge card orders are slightly higher. 

tJompute1·s
WhOlesale 

Box 91 Brewerton, N .Y. 13029 
315-472-3055 

Mmt items in stock lor 1mmed1a1e dehwery factory sealed cartons 
• ! lull factor, wa11anty NYS residents add app1opoate sales la~ 
Pr ices do not 1nclode st11pp1ng C0 D orders reQu1re 25~ deposit 
Prices sub1ect to chanRe w1lhout notice 

258 	 July 1982 © BYTE Publications Inc 

Lis ting 2 continued: 

VSRTNDX[O]V 

VZ +SRTNDX TEXT;VC;SVC ;SRTTXT ; NDXTXT 


[10] 	OH .. 2 
[20] 	• CONVERTS TEXT TO WORDINDEX - EACH WORD IS ASSIGNED A WORD NUMBER , 
[30] 	 • PRINTS WORDINDEX , SORTS WORDI NDEX ALPHABETICALLY AND PRINTS IT . 
[40] VC..AL INDEX TEXT 

[SO] NDXTXT+AL BACKl VC 

[60] 	OH+l 
[70] 	 PF 
[80] 	 NDX TXT 
[90] 	0H+2 
[100] 	SVC..SORT , VC 
[110] 	SRTTXT .. AL BACKl SVC 
[120] 	OH..1 
[ 130] 	 FF 
[1 40] 	 SRTTXT 
[ lSO] OH ..2 


v 


VINDEX[OJV 

VZ+AL INDEX TXT ;K;I ;WRD ;WR!72 ;NXN ;WRD1;WW 


[10] • ASSIGNS INDEX NUMBER TO EACH WORD OF TEXT 
[20] • CONVERTS EACH WORD - SIX LETTERS AT A TINE - TO NUMBER BASE 47 
[30] • (41..-+pAL.. ' ABCDEFCHIJKLMNOPQRSTl/VWXYZ01234S6189 ,.; :?+-xt ' ) 
[ 40] • CREATES MA TRIX 3 BY N = NUMBER OF WORDS IN TEXT 

[SO) K.. ' . ' 

[ 60 l [JPt-10 

[70) Z+tO 

[80] 00.-I+O 

[90) NXN+l+ CAL PREP TXT) 

[100) LP1:0V[19) 
[110) 'INDEXING ', K+K ,'.' 
[120] 	-+(O=pNXN)/0 
[130] 	WRD+-(WW+-NXNtO )tNXN 
[140] /IXN+ (l+ WWHNXN 

[lSO ] I+I+1 

[160) +(6~pWRD) /TX3 


[170] +(12~pWRD)/TX1 
[ 180) WRD+-12tWRD 
[190) TX1:WRD1~H'RD 
[200) WR/72~+ WRD 
[210) Z+Z, (AL INAL 6tWRDl) , (AL INAL 6t WR!72) , I 
[220) -+LP1 
[230] 	TX3:Z+Z, (AL INAL 6tWRD) ,O,I 
[240] 	+LPl 

v 

VPREP(D]V 
VZ +A L 	 PREP TXT 

[10] 	 • PREPARES TEXT BY ELIMINA TI NG EXTRA BLANKS AND I NDEXING EACH CHARACTER 
[20] 	 • OF TEXT ON ALPHABET AL 
[30] 	TXT+RDY TXT 
[40] 	Z+A L1TXT 

v 

VRDY [O] V 
VR+RDY TXT 

[ 10] 	 TXT+' ' , TXT , ' ' 
[20] 	 •P ADS TO MAKE LIFE EASY 
[30] 	 R+TXT£' ' 
[40] R+-RAl+R , O 
[SO] • ROTATES TO FIND CO NSECUTIVE BLANKS 
[ 60] 	 R+-l+R / TXT 
[70] 	 • ELIMINATES UNNECESSARY BLANKS 

v 

VINAL[O]V 
VZ +A L ·INAL MP 

[10] 	•' CONVERSION OF p=6 STRING IN ALPHABET AL TO INTEGER ' 
[20] 	 +(6<p MP )/ERR 
[ 30] Z+4 7 J.MP 
[ 40 J +O 
[SO] 	 ERR:'INPUT TO INAL IS OVER SIX CHARACTERS ' 

v 

VBACKl[O]V 
VZ+AL 	 BACKl MX; UN ; Zl;Z2 ; K 

[10] 	 • CONVERTS INTEGERS BACK TO CHARACTER STRINGS ; ONE LINE AT A TIME . 
[ 20] 	 •PRESENTS RESULT AS A COLUMN OP WORDS WITH WORDINDEX NUMBERS . 
[30]K+ '.' 
[ 4 0] Z+ ' ' 
[SO] LPl:+(O=p , MX) /E ND 
[60] 	UN+3 t,MX 
[70] 	MX+3+ , MX 
[80] 	 Z1 +7 tAL OUTA UN[O] 
[90] 	 + (UN[ l]=O)/MAT 
[100] z2 .. z1 , 6tl+AL OUTA UN[l] 

[ 11 oJ +CAT Listing 2 continued on page 260 




The Non-Programming Approach to Data Base Management 


Data Base Management 
Data management packages were created to 

ave time and money in the development of software 
lutions to information problems. Many have been 

designed to a complish just that, although mo t have 
only the programmer in mind. Sure they would save 
time in the long run, but what of the initial investment 
in time and effort required to learn the new language? 
What about the non-programmers in the world who 
would like an easy yet powerful application generator? 
The solution i one of the most highly acclaimed soft­
ware packages of our time, T.l.M. ill. 

What is T.l.M.? 
T.l.M. is Total Information Manage· 

m ent. Programmer love it due to its original olution 
to cla i data management problem . on­
programmers adore it since they can use it to achieve the 
ame results a with other more complicated 

programming-like packages. 

What Makes T.I.M. So Simple 
to Use? 

We at Innovative Software, Inc. designed 
T.l.M. from day one with the end user in mind. Maybe 
he i a programmer who doesn't have time to learn a 
new language. Or perhap a neophyte who fear coding 
pads and lines numbered by ten . We felt that a data 
management package hould be able to be used by 
anyone from a ystem analy t to a secretary. That' why 
T.l.M. takes a full menu-driven approach, uses multiple 
HELP screens, and has a manual that sets a new stan­
dard in documentation. 

The Manual 
Many people believe that the manual is 

ju t a important as the software itsel( a view that we 
at Innovative ftware, Inc. tend to hare. The 
manual fi r T.l.M. i divided into two section , the 
Referen e section and the Primer. The Referen e 
section describes all ofT. l.M.'s commands 
and ubcommands. Thi i done in 
English, not in technical terms or in 
our own language. Even if you have 

Available for CP/M,* and 
IBM PC DOS.** 

PIM vcrsion-'695. LBM PC version-'495. 

TIM Li• Trademark c/lnnovanve Software, Inc. 
•CP/ M and MP/ Mare Trackmar ofDtgital R.,.arch 

0 -Trackmarks of IBM 
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never seen a computer befi re in your life, you'll be 
able to read and understand our manual immediately. 
The second section is a primer which goes through 
several examples fi r you, again in plain English . 
These true~to-life examples take the beginner by the 
hand, and in tructs him what to do and when. You 
will be able to ee for your elf that T.l.M .'s only limita­
tion is the imagination of the user. 

Features of T.l.M. 
T.l.M. has all of the features one has come to 

expect from a data management package, as well as 
many new ones. For example, a word processing interface 
that allow you to merge information fr m a T.l.M. file 
with letters or other documents reared by a word pro­
cessor. ow you can automatically send personalized let­
ters to hundreds or thousands-quickly and ea ily. 
T.J.M.'s Select command enable you to pull specific infor­
mation from a file. For example. "All customer who live 
in a certain ZIP code, whose la t name begins with the 
letter A to L, whose balance due i les than $50.00." A 
ophisticated report generator and even a list generator are 

also included. 
How powerful i T.l.M.? With a maximum 

record ize of2400characters and the ability to keep up . 
to forty fields sorted properly at all times, T.J.M. i 
powerful enough to handle ju t about any application. 
T.l.M. can handle over 32,CX)() record per file, and two 
files can be linked together for report if your application 
requires a many·to-Gne relation hip. T.l.M. also includes 
all of the ame editing commands a your word pro­
cessor, thu making data entry and editing a nap. You 
can also pull selected records from one file to place them 
into another. Files may be restructured to add or sub­
tract fields and/ or change field lengths or types.T.l.M . 
even has it's own utility for backing up hard disks onto 
floppies. 

Where to Find T.l.M. 
T.l.M. is available from man fine computer 

dealers across the country. r ou may purchase 
from us direct b calling 913/ 3 3-1 9. 

Either wa you will have the finest 
data management program 
available. 

innovative Software, Inc. 
9 W llOrh trcct, uite 380 

crland Park, Kan..<aS 66210 U A 
913/ 3 -1089 
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Listing 2 continued: 

[ 120] MAT : Z2.. Zl , 6p' ' 
[130] CAT:Z .. Z , (25p ' ' ) , 22 , ' ', S O• UN[ 2] 
[ 14 0) cs 
[150] ' CONVERTING '; K._ K,' . ' 
[ 1 60) ..r,p1 
[170] END : Z .. (((pZ)t44) , 44)pZ

v . 

VOUTA[O]V 
VZ ..AL OUTA X; LOG 

[ 1 0) •' INVERS OF INA[, GOES FROM INTEGER TO CHARACTER STRING ' 
[20] z ._A[,[47 47 47 47 47 47 47TX] 

v 

VSORT[O]V 

VZ .. SORT VCT ;MX ;SRT 


[10] • SORTS SECOND COLUMN OF INTEGERS OF 3 BY N MATRIX FIRST , 
[20] • THEN FIRST COLUMN 
[30) MX.. (((p VCTH3 ) , 3)pVCT 
[40] SRT .. IAM X[ ; l] 
[SO] MX.. MX[SRT ; ] 
[60] SRT .. IA MX[ ; 0] 
[70] Z<-MX[SRT ; ] 

v 

listing 3: WORDINDEX, a program w ritten in APL!V80 that first uses Processor 101 , 
to convert a CPI M-80 file to APL format . WORDINDEX then alphabetizes the fi le, ar­
ranges the output in five 18-character columns, and pn'nts the results. Figure 4 shows a 
block diagram of WORDINDEX. 

) WSID 
WORDINDEX 

DA 
2S803 

)FNS 
ALPHAB FORMAT INDEX INFO INITIAL PDUMP RDY SAVEFRAG SAVEKK SORTER 
SAVE SORTPRINT WINDEX WORDINDEX 

VINITIAL[O]V 

VINITIAL ;I ;J;M 


[10] I~._9 
[20] M+-0 18p'' 
[30] LPl :'INDEXFILE ';I 
[40) g_('TEXT' , 2 O'!'I ..bl),' ..M' 
[SO] g_' )CSAVE TEXT ' , 2 O•I 
[60] ... )ERASE TEXT ' , 2 oa 
[70] ..(I>'31 )/LP1 
[80) LP2 : ' SORTFILE ;J I 

[90] 9. ( ' SORT',2 O '!'J~+l) , '+"1' 
[100) ._, )CSAVE SORT' , 2 O'l'J 
[110) ._,) ERASE SORT' , 2 O• J 
[120] ..(J>' 37)/LP2 

v 

VWORDINDEX[O]V 
VTEXT<-WORDINDEX ;NAME ;DATA;AL P ;C ;N;COUNT ; VN ; I;JJ;J;JL;JK;VCT;BF ;V 
Z ;K; IN ;KK 

[10) • ASSIGNS INDEX NUMBERS TO WORDS , UP TO ABOUT S OOO 
[20] • ALPHABETIZES WORDINDEX - PRINTS BOTH . 
[ 30] KK._J .. 10 
[40] 00<-0 
[SO] OU<-1 
[60] ALP.. 'A BCDEFGHIJKLMNOPQRSTUVWXYZ' 
[70] OH<- 1 
[80] LF ,' ENTER FILE NAME AS NAME . PC£ :' , LF 
[ 90] NAME<-~ 

[lO O] 2pLF 
[110] OH<-2 
[120] • PROCESSOR 101 CONVERTS PCL , ASC , ETC TO APL/DTC READABLE TEXT 
[ 1 30] 101 OS 'DATA' 
[ 14 0) NAME[C /tp NAME]+'a in L£ - V6t•''0 1TO*?pr-• u w~tc'[ALPt(C+NAME£ALP )/NA 

ME] ­
[150] NAME+(8 t (N AMEt '. ' ) tNAME ) , 3t ( l+NAMEt 1 .')•NAME 
[ 160] DATA ..NAME 
[170] .. (O>'DAT A )/ERR 
[ 18 o J TEXT+" Listing 3 co ntinued on page 262 
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Professionals kn ™---==~~o~w~t~hee idlfference. 

ISE Is an I t 
leadln consortium ~,e:;:atlonal

g consultl e world's 
representing ove~~~software ftrms 

around th profession.
e world. 

~----lfyou can't - ­our answer "YES" - ­comprehens' t.o these questi - ­Select a Data sa':ee booklet, "How t.o ons, send for 
MAIL TO: Your I Management SystEvaJ.~ate and 

ocal ISE affiliate em. 

Nam . 
Trtl 

Company =---------=-
Addres 

City 

Pilon 
(area code) 

Z80 is a registe stem Electric: l>C~ Equipment c .CP/M of Digital~ trademark of . (ext.)esearch; UNIX 0~; PDP-11 of Digital .' DOS of IBM orp, . 48262 
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Features: 

• 4 serial 1/ 0 channels 

• 	Hardware or software selectable 
bit rates from 50 - 19,200 baud 

• 24 bits of parallel 1/ 0 

• 	 Real-Time Clock/Calendar 
option with battery backup 

• 5 16-bit counter/ timers 

• 16 levels of daisy-chained 
vectored interrupts 

11 8 or 16 bit address recognition 

• Full compatibility with IEEE-696 
and most pre-standard boards 

•And More! 

Ask about our 256K memory, 268000 Dual ­
Processor, Microengine Dual-Processor 
Boards and our Pascal and Ada systems. 
OEM discounts available. 

Contact: 

Digicomp Research 
Terrace Hill 
Ithaca, NY 14850 
(607) 273-5900 

• Ada is a trademark of the Dept. of Defense. 
(Ada Join t Program Office) 

'"CP/ M is a registered trademark of 

Dig ital Research Corp. 
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Listing 3 continued: 

[1 90] 
(200) 
(210] 
(220) 
[230J 
(240) 
(250] 
(260] 
[270] 
(280] 
(290) 
(300] 
(310] 
(320] 
(33 0] 
(340) 
(350) 
(360) 
(370 ] 
(380) 
(390] 
(400] 
[410] 
(420) 
(430) 
(4 40] 

(10] 
(20) 
(30] 
(40] 
[ 5 0 ] 
(60] 
[ 70] 
(80] 

(10] 
(20) 
(30) 
(40] 
(50) 

[ 10] 
(20] 
[ 30] 
(40] 
[50] 
(60] 
(70] 
[80] 
(90) 
[100] 
[110) 
[120] 
(130) 
(140] 
[150) 
(160) 
[170] 
(180) 
(190] 
[200) 

[10 ] 
(20) 
[ 30] 
[ 4 0 l 
[50 ] 
(60 ] 
( 70] 
[80) 
(90 ] 
( 100 ] 
[110] 

IN+L+O 
LP2:I+O 
BF+' I 

LP1:I+I+1 
+(O=pN+DATA)/END 
; I 
TEXT+(,TEXT) , N 
TEXT+( - 0V[12 l =TEXT)/TEXT 
+ ( I<10)/LP1 
• ACTUAL WORDINDEXING BEGINS 
FRAG+SAVEFRAG TEXT 
END:WINDEX RDY TEXT 

HERE 

• LAST WORDFRAGMENT OR WORD ASSIGNED TO NEXT 
TEXT+FRAG 
+(O=pN)/END2 
+ (2 5,,,(L+L+1))/LP2 
LF,'TEXT FILLED AL L SPACE ON DISK' , LF 
'MAXIMUM INDEXABLE TEXT ABOUT 5000 WORDS' ,LF 
'PROGRAM WILL PROCEDED AS IF THIS WAS END OF 
+END3 
• PRINTS ALPHABETIZED WORDINDEX 
END2 : SORTPRINT 
END3:LF ,' TEXT WORDINDEXED SUCCESSFULLY ' 

ITERATION 

TEXT .' , LF 

+O 
ERR :LF , 'ERROR-- ERROR IN NAME 
00+1 
v 

VSAVEFRAG[O]V 

VZ+SAVEFRAG X; I 


• SAVES POTENTIALLY FRAGMENTED 
•-250 WORD ITERATION FOR NEXT 
I+(¢ ' ' =X) tl 
+(I=O)/END 
Z+ ( - I) t X 
TEXT+( - I)+X 
+O 
END : Z+' I 

v 

VRDY[OlV 
VZ+RDY TXT 

•DELETES EXTRA 
TXT+' , TXT ,'I I 

Z+TXT£' I 

Z+-Z•l+Z , 0 
Z+( - l+Z/TXT) 
v 

VWINDEX[O]V 

BLANKS BETWEEN 

OR FILE NOT FOUND' 

WORDS AT END OF 
ITERATION 

WORDS 

VZ+WINDEX TXT ;A B; K;DXD;SRT 
•MAKES SEQUE NTIAL WORDINDEX 
OW+132 
L+lO 
OU+l 
;TXT+INDEX TXT 
• FORMATS OUTPUT INTO FIVE COLUMN S 
DXD+FORMAT TXT 
OH+l 
LF 

; Z+DXD 
OH+2 
•SAVES SEQUENTIALLY INDEXED TEXT ON DISK 

' TEXT ' SAVEKK TXT 

K+10 

LP:'ALPHABETIZATION , AL[(K+K+l)-10]
I 

• POPPS OUT WORDS STARTING WITH SA ME LETTER A-Z 
SRT+K ALPHAB TXT 
• SAVES POPPED OUTPU T ON DISK 
' SORT ' SAVE SRT 
+(K ,,, 36)/LP 
v 

VINDEX[O]V 

VZ +INDEX TXT ;I;WRD;WW; K 


•ASS IGNS SEQUENTIAL WORDINDEX 

BY FIRST LETTER 

NUMBERS 
• STACKS OUTPUT AS MATRIX 18 CHARACTERS WIDE 
K+' I 

Z+O 1 8 p I I 

TXT+ l+RDY TXT 
LP: ' INDEXING ', K+K,' .' 
WRD+ ( WW+TXTt' )t TXTI 

WRD+(12tWRD) , 6 O~IN+IN+l 
TXT+( WW+l)+TXT 

Z+Z, [0]1 18pWR D 
+((pTXT) • O)/LP 
V Listing 3 con tinued on page 266 



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. Informa­

tion that could help you to a 
better way of life. 

To get your free 
copy, just write : 

CONSUMEB INFOBMATION 
CQTEJl, 
DEPT.E 

PUEBLO, COLORADO 
81009 

rVlces Adnurustratlon 

Applied M icro Technology Inc . J F Hur1but Co. 
Tr1c1 n 
Toron1 0 On! f416) 62~ 7752 

dy-4 SYSTEMS INC. 

Woootand Hills Ca 12 131 888 2027 GolOen Co101ado (J03) 279-7796 Mon trea l PO 151 41694 5343 
01ange Counly Ca 17 14) 995 7099 
San D•ego Ca 17171223 2632 
WrigtH M 1B.eting Comp1ny , Lid 

Tempe ArtlOna !6021968·5962 
sa11 Lake C lly Utan (802) 973 4'43 
Ashby Assocl•1H, Inc. 

W Vancouve1 B C !6041 2634 11 
Onawa On1 16131 722 7667 
Prelco 

dy ·4 System s Inc 
Onawa On1au o 16 13) 7283711 

Gaithersburg Maryland (3011 840 1928 Oay1on Ohio 1513) 252 ~27 o ron to Ont 14161 678 0401 
Elec tro· Tec h Mar-.et ing Anoe. Cleve lai nd (lyndf\ursl) Oruo !216) 461 OB26 Ona wa On1 16 13t 226 3491 
CtucaQO llhno1s (3121588 • 535 H1ghlano M1cn1gan (3 13} 887-8729 Mon trea l P 0 15 14J 389 8051 
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Hewlett-Packard on 
the professional use ofpersonal 

There's a considerable differ 
computerandonethat really fits. 
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 

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 off er 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 
design your own system. 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
voirs. 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

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 

computers just for people like you. 
And configured each one specif­

HP-87 

ically to operate in 

HP-41 

sonal compu­
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 ai:ialysis. Linear 
programmmg. 

Add the HP-IB interface, 
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-colurnn 
integrated CRT. Plus the same 
flexible 1/0 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 16,000 
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. To give you 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. 
Designed to handle 

HP-

high-speed 
data acquisition 
and tests , the 
9826 has a pow­
erful MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro­
tection . Plus a 
built-in HP-IB in-

VisiCa/clA is a regis tered trademark of VisiCorp. 
C P! M x is a reg is tered tradem ark of D ig ital 
Research. In c. 

Our 7470 Plotter. One of many peripherals 

that help make our personal computers really personal. 


terf ace 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 configuration. 

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 

big, easy-to-read CRT. So­
phisticated graphics capa­

bility. Two flex­
ible disc drives. 
Room for up to 
two megabytes 
of memory.

IL And an even 
longer list of 
engineering 
software and 
peripherals to 
choose from. 

And those 

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. 

Come and try them out at our 
Productivity '82 seminar in your 
area. Just watch your local news­
eaper for details on Productivity 
82, or return this coupon. 

iHewlett -Packa;d - - - - - - - - - - . 

I 1820 Embarcadero Road , Palo Alto , CA 94303 
I'd like to see which of your persona l computers

I fit s the way I work best. Please send more 
information on these models: 

I D HP-41 D HP-85 D HP-87 D HP9826 

I D HP9836 

I Name _____________ _ 

: Tit le _ _ _ ___________ _ 

I Company _______ _ ____ _ 

I Address ______________ 

I City/ State/ Zip ____________ 

L2_1 1~ - - - - - - - - - - - - - . 

F//89 HEWLETT 
a:~ PACKARD 

Circle 178 on Inquiry card . 

A wide variety of interfaces for technical environments , including 
HP-IB, HP-IL, RS 232, GPIO, and BCD. TCG-203 



Circle 338 on Inquiry card. 

S-100 Boards from S. C. Digital Listing 3 continued: 

256K DYNAMIC RAM 
features: Model 256KE 
• 16 or 24 bit address. • 8/ 16 bit wide data • 

Transparent refresh with unlimited OMA, immune to Wait 
States, halts, resets. • Fast access time 180nsec lrom 
Smemr or Psync high, will run with Z80, Z8000 to Smhz. 
8080, 8085, 8086 to 8mhz without Wait States . • 
Accepts 4116. 4164"s. 

64K DYNAMIC RAM 'Uniselect: 2' 

features : Model 64KUS 
• 16 or 24 bit address. • 8 bit data. • Bank select by 

SW settable pon. bits in two blocks. • Two 32kb (128kb) 
addressing. • Transparent refresh - same as M:256KE. 
• Fast access time - 220nsec. will run with Z80, Z8000 to 

4mhz, 8080, 8085, 8086, 8088 to 5mhz without Wa it 
States. • Can be configured to various multiusers OS's. • 
Expandable to 256KB using 41 64's. 

32K STATIC RAM 'Uniselect: 3' 
features : Model 32KUS 
• Fully Static using 2k by 8 MOS chips . • 16 or 24 bit 

address. • 8/ 16 bit wide data. • Bank Select by pon and 
bit in 32K block. • Two I SK block addressing with window 
capability in 2k increments. • EPROM can be mixed with 
RAM. • Fast access - 250nsec from address valid - will 
run with Z80, Z8000 to 4mhz , 8080, 8085, 8088. 8086 or 
68000 to 8mhz without Wait States. • Provision for 
Battery Backup. 

ZBO CPU Board 

features : Model CPUI ZBO 
• 2 or 4mhz clock . • Jump on Reset. • 8 levels of 

prioritized vectored interrupts . 

1/0. Memory Interface 'Interface: 1' 

features : Model JSPC 
• 3 serials using UART. RS -232C or 20ma cunent loop. 
• 1 Parallel 1/0 with hand shakes. • 4k Ram, 4k EPROM 

(not supplied) . • Built in Kansas Cily Audio Cassette 
interlace. • Baud rate generator lrom 19.2kbaud to 110 
baud. 

2K ZBO Monitor Program 
1v1il1ble for M:3SPC 

features. many routines including breaker points. cassette 
record and play back etc . Comes in 2 EPROMs and I K 
RAM. 
All boards conform to IEEE696/SIOO specifications. fully 
socketed. screened legends, masks. Gold contacts. Guaranteed 
One Full year. 
Model Pnc11 'Nllh 
1561(( $795 2561(8 
1561(( -128 5535 1261(8 

~~~~ - 6' ~m ~~: 1 : :~: 1 
6'KUS -16 sm 16K8 
32KU S S369 32 1CB won CMOS 
32KU S· 16 S2!l9 16KB "Mth CMOS 
32KUS · N $149 no rnemotV 
CPUl ·Z80 $219 W11h 1n11nupt 
CPUt ·Z80 ·K $1 49 l'IO inttrn.ip1 

JSPC S229 wtlfl cuun1 
JSPC·kC Sl59 wiltl cassen• 
2K MDnllm S 5!1 w 11C Ram 

A&J 
A&T 
A&J 
A&T 
A&T 
A& T 
A& l 
A&l 
A&T 

Kn 
A&T 

~· 
Delivery 1s within 3 worfung days MC. Visa or CO O ord ers 
accepted llhnolS residents add 514% sales tax 

O.E.M. & DEALER PRICING AVAILABLE 

S. C. DIGITAL 

P.O. Box 906 


1240 N. Highland Ave .. Suite #4 

Aurore. Illinois 60507 


Phone: (312) 897 -7749 
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VPORMAT[O]V 
vz~PORMAT TXT ;PI P;PAD;I 

[10) •FORMATS OUTPUT INTO FIVE COLUMN S 18 
[20 ) ;LP 
[30) PIP~ r( pTXT)[0]•5 
[40] z~!PIP , O)p '' 


[50) TXT~ ( (5•PI P) , 18)p( ,TXT) , 125p ' ' 

[60) PA~(PIP,1)p' I 


[70) I+O 

[80) LP:Z+Z , PAD, TXT[(I• PIP )+ iPIP;] 

[ 90) I+I+ l 

[ 1 00] .. (I:s4)/LP 

v 

VSAVEKK[O]V 

VZ +X SAVEKK Y 


[10] • SAVES WORDINDEXED TEXT 
[ 2 0] t' ) COPY ' , X, 2 0 " KK 

[30) t (X , 2 O• KK) , '+',(X,2 OYKK),' , [O]Y' 


I I[ 4 0] l ) CSA v E ' x . 2 0" KK 
[50] t' )ERASE , X,2 O• KKI 

CHARACTERS WIDE 

(60) KK+KK+l 
v 

VALPHAB[O]V 
VZ+K ALPHAS X;SRT 

[ 10] oPOPPS ALL MATRIX 
[ 2 0 ] S RT+ X[ : 0 ] EAL [ K- 1 0 ] 
[ 30] Z+SRT /[ O]X 

v 

VSA VE[ 0] V 
vz~x SAVE y 

[10) • S AVES POPPED OUT 
[20) t' )COPY , X , 2 O• K I 

ROWS WITH SAME I NITIAL LETTER A-Z 

PARTS OP MATRIX ON DISK 

[~O] !.(X , 2 OYK) ,'+', (X , 2 OYK), ', [O]Y ' 
[40J 
[50] 

[10) 
[ 20 J 
[30) 
[40) 
[50) 
[60) 
[70) 
(80) 
[90] 
[100J 
[110] 
[120) 
[130) 

[10) 
[ 20) 
[ 30] 
[40] 
[50) 
[60) 
[70) 
[80) 

i' )CSAVE • . x . 2 O• K 
t' )ERASE ' , X, 2 O• K 

v 

VSORTPRINT[O]V 
VZ+SORTPRINT ; K 

oGETS POPPED VERIABLE , DOES INTERNAL SORT , PRINTS RESULT 
OH+l 
:PP 
0H+2 
K+lO 
LP :t.' )COPY SORT' , 2 
Z+SORTERt ' SORT' , 2 
OH+l 
; FORMAT ·Z 
o e~2 

• ERASES VARIABLE 
t' )ERASE SORT ' , 2 
.. (K:S36)/LP 
v 

VS ORTER[O]V 

OYK+ K+l 
OYK 

TO MAKE ROOM 
O• K 

VZ +SORTER MTX ; SRT ; I;K 
• SORTS ALPHABETICALLY PROM 12TH 

K+' ' 

I+13 

LP:'SORTINC ',K+ K,' .' 

SRT+ALtMTX[ ; I +I - 1] 

SRT+i SRT 

Z+MTX+MTX [SRT ; ] 
.. ( b•l)/LP 

v 

Text continued from page 254: 

have each line print out its result. 
This can be easily inspected and ­
with a bit of luck and experience ­
understood. 

The interactive nature of APL 
allows for experimentation-even 
within a halted program. Several 
APL functions are rarely used in my 
work. If I do run across one of them, I 
try it out in an experiment. 

FOR NEXT 

LETTER OP WORD POREWARD 

Finally, BASIC and Pascal tend to 
be just as opaque to me as APL must 
seem to the uninitiated . For whatever 
reason, the English-like mnemonics in 
these two popular languages do not 
take me very far. 

Given my familiarity and enthu ­
siasm for APL, I kept looking for a 
version of · APL to appear among 
microcomputers. At last I found one, 



SPECIAL SALE!! 

MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES - FROM ONE OF THE 


LARGEST DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, 

SHUGART, MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, 


NEC, TALLY, ALTOS, ATARI , DATAPRODUCTS, IBM AND MORE ... 

. . . AT LOW COST!! IMMEDIATE SHIPPING!! 


Add- on Drive for Apple II, 100°/o compatible 
{runs 3.2 & 3.3 DOS). Includes cable/cabinet $339.00 
5MB Tandon Winchester (TM602) & Controller/ Cables /Software to run 

DOS 3.3 for Apple II Computer .... . ..... . ..................... . . .. . ....... . $1795.00 
Same system with 10MB Tandon Winchester ....... ... . ... ................ . . . . . 1995.00 

IBM MEMORIES - 100% IBM Compatible Memories 

64K $269.00 128K $499.00 192K $S99.00 2S6K 699.00 S12K 1299.00 Immediate Delivery 


QUME DISK DRIVES TANDON DISK DRIVES 
OT-5 SW' double sided, dual densi ty drive. ANSI com ­ TM100-1 • SY." single sided , 250KB un formatted capacity. 
patible. SOOKB unformatted capac ity . 48 TPI. 3S or 40 48 TPI , 40 tracks ..... . . . ... .. .. .. ... . . ... .... . . ... .. 215.00 
cyl inders. 70 or 80 tracks . . . .. ..... . ... . ... .. .. . ... . 5279.00 TM100-2• SY•" double sided, Northstar/Cromenco/T RS­
OT-8 8" double sided . dual density, IBM compat ible, 80 compat ible, SOOKB unformatted capacity. 48 TPI . 
1.2MB/d1sk capaci ty (I BM format) . 48 TPI . 80 tracks . .... ... ... . . ..... . ....... , . . .... . ... . ... . . . 279.00 
77 cyl inders. 1 S4 t racks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.00 TM100-3• SW' single sided , SOOKB unformatted 

capaci ty. 96/ 100 TPI . 80 tracks .. .. . .... . . . .... . . . . . . . 279.00 
SHUGART TM10C>-4• sw· double sided , Zenith /Heath/ etc . 
SA400 SW' sing le/ dual density , 2SOKB capacity . 48 compatible, 100KB unformatted capaci ty , 
TPI , 40 tracks, 1 head. 10 sectors/ track .. ... ... . .... . . 215.00 96/ 100 TPI , 160 tracks . . . . .... . ...... . . . .... . . . .. . . .. 399.00 
SA450 SY• " single/dual density, SOOKB capacity . 48 TM848-1 Th inline 8" drive. single sided . BMB un-
TPI , 40 tracks . 2 heads . .... . . .. . .. . .... . . . .. . .. . . ... 269.00 formatted capacity , 48 TPI , 77 tracks ...... .. ...... . . . 499.00 
SA800/ 801 8" single/dual density. BOOKB capacity , 48 TM848-2 Thin line 8" drive. double sided, 1.6MB un-
TPI , 77 tracks, 1 R/W head , 32/ 16/8 sectors/ track . .. . . 379.00 formatted capacity , 48 TPI , 154 tracks ..... . .......... 549.00 
SA850/ 851 8" double sided, dual density floppy drive. 1.6 TM602 5MB Winchester rlrive . 6.4MB un formatted 
MB capacity. 48 TPI , 1S4 tracks, 32 sec tors/ track .. .. 535.00 capacity. 2S4 TPI , 1S3 cylinders, 612 tracks , 2 platters, 

4 record ing heads. 3600 RPM . , . . .. . ... . ... .. .. . ... . 1025.00 TEAC 
F050A Single sided. SY•" floppy disk ................ . 199.00 TM603 10MB Winchester drive, 9.SMB unformatted 

capacity. 2S4 TPI . 1 S3 cylinders, 918 tracks, 

F050E 80 tracks, 96 TPI , 5 '/." floppy drive ............ 299.00 
F050B Double sided, S'/." double density. floppy disk . 299.00 

3 platters. 6 heads ........................... . ..... .. 1170.00 

F050F 160 tracks , 96 TPI. SY. " double sided, floppy drive 399.00 "Disk Drives for IBM PC. 

SPECIAL on S-100 Bus computer - YANKEE 800 S-100 Bus, Z-80 microprocessor, 
4MHz crystal , complete turnkey computer .. . .. .. . . .... .... . .. .. . ..... .... .. . $2999.00 

PDS-2300 16 bit computer, faster than any 16 bit machine, LSI 11 / 23 with CPU board 
256KB memory, CRT terminal , DLV11 -J board , power supply , two (2) 
8" floppy drives with cabinet, complete turnkey system ........ . .......... . . . . 8900.00 

PDS-300 LSI 11 / 23 memory, 256KB dual wide board ......... . ... .. .. . . ......... . 850.00 

PDS-400 PDP 11 memory, 256KB dual wide board ..... . .. . . . ... . .. ....... .. ... . . 850.00 


ALL FLOPPY DRIVES & DEC MEMORIES REPAIRED AT LOW COST ... 
. . . AND QUICK TURNAROUND 

FRANCHISE INQUIRIES WELCOME Prices subject to change without notice. 

TOLL-FREE TELEPHONE NUMBERS 
Outside California:

PDS~ (800) 854-8428 
PERSONAL COMPUTERS Inside California: 
2630-H Walnut Ave. (714) 730-7207 
Tustin, CA 92680 (408) 257-8413 
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NAN/SE' 
PLANTS 

T T T T 

I \ 

CH'/L TS/N HOSH OLA AO 
FLEXIBLE WOODY CACTI LICHENS 
PLANTS PLANTS 

Figure 1: A fo lk taxonomy of Navajo plants. The "T" in each line stands for taxonomy, 
or class inclusion . 

from Vanguard Systems in San coprincipal investigator, was direct­
Antonio, Texas. A short time later, ing the Navajo Ethno-Medical En­
our first Vector MZ, renamed cyclopedia Project. Using Electric 
APL/OTC, was delivered . It was the Pencil II , she set out to recreate the 
first microcomputer in the field in files we had to abandon when our 
Navajo country . (I found out later word-processing supplier folded. She 
that the Haute Volta Niger Resettle­ also commenced new work. 
ment Project of Purdue University 
nosed out our project as the world's Ethnography, Ethnoscience, 
first field microcomputer in and Translation 
ethnography . They used a TRS-80 .) Our task was to study Navajo 

Our first Vector MZ arrived in native medical knowledge through 
Kayenta, Arizona, in March 1979, the Navajo language, that is, texts 
where Martha A . Austin, my Navajo that Navajo native medical specialists 
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create when they talk about their 
specialty. These professionals include 
medicine men (though chanter is a 
more appropriate term ), various 
kinds of diagnosticians (handtrem­
blers , stargazers, listeners ), and herb­
al specialists. 

The bottom line of our so-called 
ethnoscience (folk knowledge) ap­
proach to ethnography is careful 
ethnographic translation. In literary 
translation , "translator's notes" are 
rare. Only when translators find 
something untranslatable , such as a 
play on words, will they resort to a 
footnote. The major characteristic of 
ethnographic translation is the abun­
dance of translator's notes. Each note 
not only explains the dictionary 
meaning of a word, but places it into 
a cultural context as well. This pro­
cedure involves definitions obtained 
from Navajo consultants. We call 
such definitions "folk definitions" 
because people make them up on the 
spur of the moment. Our approach 
also involves structural informa­
tion-how words are related to other 
words . This aspect of meaning is 
roughly equivalent to connotations. 

A favorite structure used by 
ethnographers is the folk taxonomy . 
A taxonomy is a classification of ob­
jects, in which the names of the ob­
jects are related to each other through 
the relation of class inclusion (e.g., 
"Azee' dich'ii azee' at 'e," or "Bitter 
medicine (pepper) is (a kind of) 
medicine "). Systems of such tax­
onomic sentences , or folk tax­
onomies, can be represented as tree 
structures . These and similar seman­
tic structures are the major organizing 
principles of cultural knowledge and 
subdivide such knowledge into 
"cultural domains ." Navajo folk 
medicine is one of several impor.tant 
cultural domains of Navajo culture. 

An example of a Navajo folk tax­
onomy is given in figure 1. It is one of 
several possible classifications of 
plants by Navajo Indians. 

Our ethnographic task is complex. 
Our interviews cover questions about 
structural information, for example, 
"What kind of medicines are there?" 
(asked in Navajo) ; folk definitions, 
for example, "Tell me everything you 
know about "bitter medicine" (pep ­
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per); and texts , which may involve 
descriptions of the preparation of 
medicines, descriptions of proce­
dures, for example in childbirth, or 
folk-theoretical descriptions that ex­
plain why some procedure, cere­
mony , or remedy works, how 
medical decisions are made, and so 
forth. Our texts also contain philo­
sophical essays, usually passages 
from the rich body of Navajo 
mythology, and comments on the 
myths about health , disease, life, and 
death . 

With the Osborne 1, 
perhaps the 

two-computer 
ethnographer has 
become possible. 

Regardless of the particular form , 
we call all these different kinds of 
data "texts ." This is where keywords 
become important. We search tex ts 
for particular keywords and bring the 
occurrences of these words together 
in one "file ." Each such file may be 
viewed as an encyclopedia entry that 
exemplifies the use of the word in the 
Navajo language and in its Navajo 
cultural context. 

Current Work 
In our plan, the WORDINDEX 

program written in APL/V80 is ap­
plied to all texts. It provides each 
word with a running number , prints 
each text in columnar form, alpha­
betizes the entire text , and prints the 
alphabetization in columnar form. 
This index serves as a check on the 
occurrence of every word. Its com­
pleteness makes certain that no word 
is missed . 

The next step is locating the occur­
rences through the string-search capa­
bility of Electric Pencil. We could not 
use the string search alone because 
before the WORDINDEX printouts, 
we often did not know in advance 
which words were worth exploring 
further . 

A multiwindow editing program 
like Electric Blackboard from Santa 
Cruz Software Service is our latest ac­
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quisition to facilitate analysis. We are 
still experimenting with this new tool. 
It allows simultaneous viewing of text 
and the analysis file, which may con­
tain the dictionary or encyclopedic 
entry for a particular word or phrase, 
a taxonomic tree relevant to the text , 
or some other structures and texts, 
for example, case material (descrip­
tions of episodes) that may also be 
relevant to the analysis of the text. 
The multiple windows enhance our 
ability to update several files almost 
simultaneously . Although the Electric 
Blackboard is very new, it seems to 
be to text analysis what Visicalc is to 
the analysis of numerical tables. 
Without exaggeration, Electric Black­
board is a product that ethnographers 
have been waiting for . 

With the help of Electric Black­
board, we should be able to move 
sentences and other materials from a 
text file to a particular dictionary or 
encyclopedic file and edit both files 
almost simultaneously. 

ALFORDER 
The first word-indexing program I 

used on our APL/OTC (modified 
Vector MZ) was ALFORDER. Its first 
version for APL/PLUS was written 
by Bernard Werner of Waterford, 
Pennsylvania . Jeff Multach, a North ­
western University APL guru, helped 
adapt it to APL/V80 . Our APL/V80 
is a simplified version of mainframe 
APLs. Functions defined for arrays 
are often defined only for vectors. 
Because of the smallness of the work 
space (3SK bytes), we opted for 
space-saving loops over elegant but 
space-consuming functions. The 
ALFORDER program is given in 
listing 1 . 

Before discussing the ALFORDER 
program in detail, see figure 2, a block 
diagram that shows how the various 
APL functions are interrelated . 

First is the overall program 
ALFORDER. The input to ALF­
ORDER is a text (character string 
with blanks delimiting words) ; the 
output is a Key Word In Context con­
cordance placing each word into a 
context of 120 characters. 

Within ALFORDER are the other 
program modules, or APL functions , 
that make up the rest of the program. 



2200 SERIES THE PERFORMANCE/ 
DUAL TRACE OSCI LLOSCOPES PRICE STANDARD TEK 

The $1100 scope. Only

Tektronix could make so much 


performance so affordable! 

The 60 MHz Tek 2213 and 
2215 introduce a scope 
design so radically 
different, it delivers full­
range performance at 
prices well below what 
was ever possible before. 

Not surprisingly, it is 
from Tektronix , the world 's 
largest and most respected 
scope manufacturer, and a 
legend for instrument re lia­
bility and value. 

Design for the 2213 
($1100) and dual time base 
2215 (1ust $1400) includes 
some 5°0 fewer mechan­
ical parts Fewer circuit 
boards F w r lectncal 
conn ctors and cabling 
Result a low r purchase 
price for you plus far 
gre ter reli ab1 1i ty 

Performance is pure 
Tektron ix: theres the 

bandwidth for d1g1tal and 
high-speed analog circuits . 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic families . 
A complete trigger system 
for digital . analog or video 
waveforms. And . with the 
2215. you get fully cali ­
brated delayed sweep for 
fast accurate timing meas­
urements. New high­
performance 10X Tektronix 
probes are included I 

2213/2215 
PERFORMANCE DATA 
Bandwidth : Two channels 
dc - 60 MHz from 10 V div 
to 20 mV div (50 MHz from 
2 mV div to 10 mV div) 
Sweep speeds: Sweeps 
from 0 5 s to 50 ns (to 5 
ns div with X10 mag) 
Sensitivity: Scale factors 
from 100 V div (10X p rob ) 

to 2 mV/d1v (1X probe) . Ac­
curate to ± 3%. Ac or de 
coupling . 
Delayed sweep meas­
urements: 2213: standard 
sweep. intensified after 
delay. and delayed . 221 5: 
A only. B only. or A and B 
alternately with A intensified 
by B. 
Complete trigger system: 
Modes include TV field . 
normal. vertical mode . and 
automatic ; internal. exter­
nal. and line sources; van­

ble holdoff . separa e B 
s eep trigger on 221 5 
Probes: High perform­
ance pos1 1ve at achment . 
10-14 pF and 60 MHz at tl1 
probe tip 

The price : Just $1100 
for the 2213 and $1400 for 
the dual time base 2215*. 
Order direct from the 

Tektronix National Market­
ing Center, your hotline 
for the 2200 Series and all 
Tektronix accessories. 
Phones are staffed by sales 
engineers who can answer 
your technical questions. 

Your direct order includes 
a 15-day return policy and 
full Tekt ronix warranty. Call 
today. You can't buy a more 
advanced scope for less . 

ORDER TOLL FREE 

800-547-1845 
Ask for Department D0327 
(In Oregon, Alaska and 
Hawaii 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 

·p . , · t A £3• 1 ..., . r n lektronix· 
CQMMllTEO TO CXCCl trNC( 

orateo oe1ayed sweep ror byBlargest and mos respected full Tektronix warranty Call 
fast accurate t1m1ng meas­scope manufacturer. and a Complete trigger system: today You can't buy a more 
urements New h1gh­legend for 1nstrur ent relia- Modes include TV field advanced scope for less. 

h.1ih· ~ .... rot,,,...],,,,.... oerformance 10X Tektronix 



Circle 275 on Inquiry card. 

MTI stocb 'em all 

forfasterdelivery. 


Ask 1bout our" OED" ditcounts. 

VISA 1nd M11terC1rd orders 1ccepted. 


MTI 
VIDEO TERMINALS ~ 

VT100 DECscope .... ..... ................. . $ 1595 

VT 18X Computing option ......... ....... 2395 

VT101 DECscope ....•. ..... .. .... ... ...... .. .. 1215 

VT131 DECscope ..... ... .. ................ .... 1785 

VT132 DECscope ............ ........... ....... 1995 

ADM 3A (dumb te""inel) ... .. ... ..... ..... 595 

ADM 5 {dumb with visual attributes) . 645 

ADM 31 {two page buffer) .............. .. 1095 

ADM 21 , 24, 32, 36, 42 ... ... .... ...... .. . . 

Hazeltine Esprit .......... ............... ... ..... 645 

Hazeltine Executive 80 Model 20 ....... 1495 

Hazeltine Executive 80 Model 30 ....... 1715 

1410 {Hazeltine dumb te""inal) ........ 575 

1421 (Consul 580 & ADM 3A comp.) . 595 

1500 {dumb te""inal) ................. ... .. . 825 

1520 {buffered, .printer port) .... ... ... ... 1105 


RETRO-GRAPHICS TERMINALS 
VT100 with graphics pkg........ ...... ... . 3250 

VTl 25 (DEC grephics) ..... .. .............. . 3280 

ADM 3A with graphics pkg........ ...... .. 1795 

ADM 5 with grephics pkg. .......... ....... 1845 


300 BAUD TELEPRINTERS 
LA 34-AA DECwriter IV ...... .......... ... 1095 

LA 36 DECwriter II ........................... 1095 

Diablo 630 RO .......... ....... ................. 2295 

Diablo 630 KSR .... 1........... ............... . 2695 

Diablo 1650 KSR .. .............. ......... ..... 2635 

Tl 743 (porteble) .............. ... ......... ..... 1190 

Tl 745 (port/built·in coupler) ............ 1485 

Tl 765 .{port/bubble/b.i. coupler) ... .. . 2595 


600 BAUD TELEPRINTERS 
Epson MX-80 . ....... ... .. . ... ..... ... ..... .... ... 645 

Tl 825 KSR impact ...... .... ... ....... ... .... 1570 

Tl 825 KSR pkg. ..... ............ .............. 1795 


1200 BAUD TELEPRINTERS 

Epson MX-100 ........ ..... ... .... .... .. .. .... ..... 995 

LA 120 RA {receive only) ....... ..... ..... 2095 

LA 120 AA DECwriter Ill ..... ....... .. ... 2295 

Tl 783 (portable) ............................... 1645 

Tl 785 (port/built-in coupler) ....... .... . 2270 

Tl 787 (port/i nternal modem) ........... 2595 

Tl 810 RO impact ...... ...... ............. .. .. 1545 

Tl 81 0 RO p kg. ....... ......................... 1795 

Tl 820 RO impact ............................. 1850 

Tl 820 RO pkg. .. .. ....... ... ........... ........ 2025 

Tl 820 KSR impact .... .. .......... ....... .... 2025 

Tl 820 KSR pkg.... ...................... .... .. 2195 

Lear Siegler 310 ballistic.. ... ... ............ 1945 


2400 BAUD 
Dataproducts M200 12400 baupl ....... 2910 


DATAPRODUCTS LINE PRINTERS 
-!B300 1300 LPM band) .... .. ................. 5455 


B600 {600 LPM band) ...............~. . . . .. 6930 

81000 (1000 LP M band) .... ....... , ...... . 11330 

BPI 500 ( 1500 LPM band) ...... ... .. ...... 19700 


ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.I 242 


Vadic VA 3413 {300/ 1200 orig.I ..... . B45 

Vadic VA 3434 11200 baud o ri g.I... .. B45 


A/J 247 1300 baud orig.) ... ................ 315 


MODEMS 
GDC 103A3 {300 baud Bell) ... .... ...... 395 

GDC 2025/T (1200 baud Bell ).......... 565 

VA 32 12 {Bell 212A comp.) ........... ... 825 

VA 103 (300 baud modemphone) ..... 235 

VA 3451 (orig/ans tr iple modem). ..... 885 

VA 3455 (1200 baud orig/ans.I....... .. 770 

VA 2450 (Bell 201 comp.) .. ..... .. ........ 725 


CASSETTE STORAGE SYSTEMS 
Techtran B16 (store/ forwa rd) ... ..... .... 735 

Techtran 817 (store/ for/speed up) ..... 915 

Techtran 818 (editing) ....... .......... ...... 1225 

Techtran 822 (dual) ... .. ... ..... ............ .. 1640 


FLOPPY DISK SYSTEMS 
Tectitran 9 50 (store/ forward ) .. ....... ... 1395 

Tech tran 951 (editing) ....................... 1995 

•Please call for quote. 

Applications Specialists & Distributors 

c.omputer Terminals, Peripherals& Systems 


New York: 


Ohio: 216/464~ 


5161621-6200, 212n67-0677, 518/ 449-5959 

Outside N. Y .S.: 800/ 645-6530 


New Jersey: 201/ 227-5552 


274 Ju ly 1982 © BYTE Publicat ions l.nc 

ALFOROER 

(40) ROY 

UOOl PRINT 

Figure 2: A block diagram of the 
ALFORDER program shown in listing 1. 

The first of these functions is ROY. It 
eliminates unnecessary.blanks, mark­
ing the beginning of each word, in­
cluding the first, with one blank char­
acter. 

The LOCATE program finds word 
beginnings. Its input is the reduced 
text; its output consists of the index 
numbers of word ends . 

The next APL function is VEC­
MAT. Its input is the indexes of word 
ends; its output is a matrix. This is a 
more elegant and faster version of the 
ERECT program in Dave Macklin's 
The APL Handbook of Techniques, 
published by IBM (1977, page 7). It 
converts a character string or vector 
into a matrix. The columns of this 
matrix correspond to the number of 
letters of the longest word in the text. 
It has as many rows as there are 
words in the text. 

MATSRT sorts the matrix that is 
the output of VECMA T. The output 
of MATSRT is a vector of index num­
bers of the word beginnings in alpha­
betical order . 

Finally, the PRINT function applies 
the locations of word beginnings to 
the original text. The resulting output 
is a line 120 characters wide with five 
blanks preceding each keyword on 
the center of the page. The function 
computes each line in alphabetical 
order and prints it when complete . It 
then goes on to the next line . There­
fore, the concorded text exists only as 
a printout. No record of it is saved. 

In an APL/OTC work space of 
about 35K bytes, this program oc-

SORTINOEX 

(JOl INDEX 

(50) PREP 

(30) ROY 

(170) INAL 

130 ) BACK I 


(80) OUTA 

(J00l SORT 

(80) BACK! 

(80) OUTA 

Figure 3: A block diagram of the 
SORTINDEX program shown in listing 2 . 

cupies about lOK. That leaves about 
25K for the work of creating the in­
dex. The limit lies somewhere be­
tween 300-500 words, which is not 
too practical. A version is needed that 
would prepare part of the text, store 
it on disk, sort the next part, and so 
on, until the entire text is processed . 

In spite of the elegance of ALF­
ORDER, it is not practical for the 
processing of large texts on a micro­
computer. A practical text of about 
5000 words requires 20 times 5000 
words, or a total of 100,000 words to 
be printed. It takes about an hour to 
print 5000 words on my Qume Sprint 
5 . Twenty times that much would 
take a minimum of 20 hours. It is ob­
viously not practical to print such a 
large document on a slow printer. 

SORTINDEX 
My first attempt to work around 

the problems of ALFORDER was the 
SORTINDEX program (see listing 2). 
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0 APPLE 11111 + by MicroMotion. Version 2. FORTH-79 contains a FORTH kernal , FORTH 
Standard, editor, assembler, 200 pg manual , Sy, 100.00 Requ ired Word Set , vocabulary for STARTING 

FORTH, ed itor, assembler and ut ili ties. 
0 APPLE 11111 + COMBO 1 by MicroMotion. Version 2. 

All of the above plus floating point and HiRes Turtle 0 MVP-FORTH Programmer's Kil inc luding disk with 
graphics. Sy, 140.00 documentation, ALL ABOUT FORTH, and STARTING 

FORTH (specify computer) $100.00 O APPLE II by Kuntze. fig-FORTH editor, assembler, 
source listing and screens, Sy, 90.00 0 MVP-FORTH Disk with documentation (spec ify 

computer) 7S.OO0 	 ATARI by Pink Noise Studio. fig-FORTH, editor, 
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D MVP-FORTH Programming Aids. Disk and manual , 


0 	 CROMEMCO"' by Inner Access fig-FORTH editor, decompiler, subrout ine decompiler, callf inder and 
assembler, Sy, or 8 	 100.00 translator. (Specify computer) 150.00 

0 H89/Z89 by Haydon. f ig-FORTH Stand Alone, source, FORTH MANUALS, GUIDES, & DOCUMENTSeditor, assembler & tutorial on disk. Sy, 250.00 

D "FORTH Encyclopedia" by Baker and Derick. A 
0 	 H89/Z89 by Haydon. f ig-FORTH, CP/M . source, complete programmer's manual to fig-FORTH witheditor.assembler, & tutorial on disk, Sy. 17S.OO 

FORTH- 79 references. Flow Charted 2S.00 
0 HP- 85 by Lange fig -FORTH, editor & assembler. Sy. 90.00 D " Starting FORTH" by Brodie. Prent ice Hall. Best 
0 IBM PC/FORTH by Laboratory Microsystems. fig ­ user's manual available. (soft cover) 16.00 

FORTH, editor and assembler. Manual, Sy, 100.00 D "Starting FORTH" (hard cover) 20.00 
0 IBM-Floating Point by Laboratory Microsystems. D " METAFORTH" by Cassady. Cross compiler withRequ ires PC/FORTH. Specify software or for AMO 8080 code. 	 30.00 9S11 , AMO 9S12 or Intel 8087, Sy, 100.00 


Proceedings of Technical Conferences 

[J 	PET by FSS. fig-FORTH editor & assembler, Sy, 90.00 

0 PET with fl oating point , strings, disk 110, Sy, 150.00 D " 1980 FORML" (FORTH Modif ication Laboratory) 2S.OO 

0 TRS- 8011 by Naut i lus Systems. fig-FORTH, editor and 0 " 1981 FORML" Two Volume Set 40.00 
assembler, Sy, 90.00 D " 1981 Rochester University " 2S.00 
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dbl -preci sion, arrays, utilities & applications. 210 pg. D " Using FORTH" 2S.OO User's Manual" 20.00 
manual . Sy, 130.00 D " A FORTH 0 " CP/M 

O 6800 by Talbot Microsystems. f ig-FORTH , ed itor. Primer" 2S.OO (MicroMotlon) 
assembler, disk 1/0 , FLEX Sy. or 8 100.00 0 " Caltech FORTH User's Manual " 20 .00 

0 6809 by Talbot Microsystems. fig -FORTH , ed itor. Manual" 12.00 0 "TRS-80® 
assembler, disk 110, FLEX® Sy. or 8 100.00 0 " Threaded MMSFORTH 
0 6809 Enhanced 2nd screen editor, tutorial, tools Interpretive User's Manual" 18.50 

and ut i lit ies. macroassembler, FLEX, 8 or Sy. 250.00 Languages" 20.00 0 "FORTH- 79 
0 " Invitation to Standard" 1S.OO0 	 Z80 by Laboratory Microsystems. Editor and 

FORTH" 20.00 0 "Tiny Pascal in assembler, CP/M, 8 50.00 

0 Z80. floating po int , requires Z80 above, 8 150.00 
 0 	 " PDP-11 FORTH fig-FORTH" 10.00 
0 Z80, AMO 9S11 support , requ ires Z80 above, 8 150.00 User's Manual" 20.00 D " FORTH-79 


D "AIM FORTH Standard
D 8086/88 by Laboratory Microsystems. Editor, 
User's Manual" 12.00 Conversion" 10.00assembler. CP/M-86 . 8 100.00 


0 8086/88 with floating point , CP/M-86, 8 200.00 INSTALLATION DOCUMENTS 

0 8086/88 with AMO 9S11 support CP/M- 86, 8 200.00 
 0 	 Installation Manual for fig-FORTH, contains FORTH 

CROSS COMPILER DISKS model, glossery, memory map, and instruct ions $1S.OO 
Al lows extending. modifying and compiling for speed Source Listings of fig-FORTH, for spec ific CPU's and 
and memory savings, can also produce ROMable code. computers. The above installation manual is required 

0 CPIM 200.00 0 IBM" 300.00 for implementation. Each 1S.OO 
0 H891Z89 200.00 0 8086° 300.00 
[J TRS8011 200.00 0 Z80" 200.00 0 1802 0 6502 0 6800 0 AlphaMicro 
0 Northstar 200.00 0 6809 350.00 0 8080 D 8086188 0 9900 0 APPLE II 

• Requ ires FORTH disk 	 0 PACE 0 6809 D NOVA 0 PDP-11 /LSl/11 

ORDERS ONLY (415) 961-4103 	 DEALER & AUTHOR INQUIRIES INVITED 
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handling and shipping by Air: $5.00 tor each item under $25.00, $10.00 tor each item between $25.00 and $99.00 and $20.00 tor each i tem over 
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I NI TI AL 

WOROINOEX 

11001 PROCESSOR IOI 

( 250) SAVE FRAG 

12601 WINOEX 

(40) INDEX 

(50) FORMAT 

(100) SAVEKK 

( 130 l AL PHAB 

(140) SAVE 

13301 SORTPRINT 

(601 SORTER 

(801 FORMAT 

Figure 4: A block diagram of the W ORDINDEX program shown in listing 3. 

but the full forms are usually com­
pletely predictable. 

The INDEX subprogram takes the 
prepared texts and outputs a three­
column matrix . The first column con­
tains the first integers standing for the 
first six letters, the second takes the 
next six letters, and the third column 
contains the index numbers. The 
matrix has N rows, where N is the 
number of words in the entire tex t. 
The subfunctions PREP and ROY get 
the text ready for conversion . The 
INAL function is the one that actually 
converts character strings into unique 
integers . 

The BACKl function takes the 
matrix output of INDEX and 
reconverts it into character strings 
with their index numbers . It is this 
conversion program (actually the 
OUTA function within it ) that 
reconverts each row of two integers 
into a character string of six letters 
each and an index number. 

The SORT function takes the 
matrix output of INDEX and arranges 
it alphabetically in two sorts (the in­
teger of the second six letters first, 
and then the first integer). The 
BACKl and OUTA functions convert 
the integers of the matrix into the 
final alphabetized columnar matrix . 

WORDINDEX 
I have written two versions of the 

WORDINDEX program. The first is 
an expanded version of SORT­
INDEX. It includes disk operations 
that enable it to handle texts of up to 
5000 words . Every 6 characters are 
converted to a unique 10-digit in­
teger. Because of the relative slowness 
of the conversion programs INAL 
and OUTA, I wrote a somewhat 
faster program by avoiding the con­
version of character strings to in­
tegers . The WORDINDEX program 
shown in listing 3 uses only character 
strings . The upsort and downsort 
functions are relatively fast in 
APL/OTC, and some timesaving is 
possible, even though 12 sorts are 
needed instead of the two in SORT­
INDEX. Figure 4 shows the block 
diagram of WORDINDEX. 

In WORDINDEX, the disk files 
must be set up first on one blank disk . 
These include an Electric Pencil file 

Figure 3 shows the block diagram of 
this program . 

The main program is SORT­
INDEX . The input to this program is 
a text with words delimited by 
spaces . The output comes in two 
parts : (1) the text arranged in an 
18-character column, showing the 
text in sequential order from top to 
bottom, with each word having its 
own index number, and (2) the same 
list fully alphabetized. 

Within SO.RTINDEX are other 
APL functions that accomplish this 
complex task . The basic philosophy 
of this set of programs, however, is 

different from ALFORDER. Not only 
does every word receive an index 
number , each 6 characters of a word 
(up to a total of 12) are also converted 
into a unique 10-digit integer. This is 
the decimal representation of a word 
viewed as a number in base 47 (the 
actual alphabet includes a blank, 
A-Z, 0-9, and , . ; : 7 - _ = + '-in 
Navajo texts, 7 and 8 represent the 
symbols for high tone and nasaliza­
tion, respectively). 

The conversion to integers results 
in two 10-digit numbers : the first for 
the first six letters, the second for the 
next six. Longer words are truncated, 
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Have fun with your computer terminal. 
Make a statement with your personal 
computer, word processor, even your 
electric typewriter. 

Because now you can cover them all 
up with Toppers, the hottest fad in dust 
covers since the color gray. 

Toppers come with a choice of expres­
sions-just like T-shirts- so you can tell 
the world how you feel about yourself and 
your job. Any of the expressions in the 
coupon below are available on any of the 
covers, with all lettering applied by a high­
quality silk-screening process. 

And you can choose from three beauti­
ful colors: Whole Wheat Natural , Better 
Dead than Red, and Out-of-the Blue. So 
you not only express yourself and make 
people laugh, you also make your work­
ing environment a more attractive place. 
Someone you know deserves one. 
Toppers make a perfect gift . If you 
th ink hard, you'll th ink of someone who 
deserves one. We have nasty ones for 
your boss. Sweet ones for your secretary. 
Sl ightly wild ones for your friends. Check 
the list. 
Tell your boss it 's a business expense. 
If you need an excuse for fill ing out a petty 
cash slip, we'll give you several. 

Toppers are made of deluxe, 100% 
natural cotton sailcloth , carefully sewn to 

custom-fit most terminals and electric type­
wr iters. They're also color-fast. completely 
washable. and they even keep the dust off 
to protect your valuable equipment. 

Best of all , they cost only $13.95, which 
is about what you'd pay for an ordinary, 
boring, plastic dust cover. 
Join our cover-up operation and win 
$25! Do you have a special expression 
you'd like to see offered? Then send it to 
us on a postcard or piece of paper. If we 
use it, and you're the first to send it in, we'll 
pay you $25. (No purchase necessary. 
One winner per expression, or variation, 
only. Our judgement, exclusively. Payment 
to anybody constitutes full discharge of 
obligation. Void where prohibited by law.) 
Send in as many as you like but one per 
postcard or piece of paper, please. 
Order now and start a new fad in your 
office. If you order now, you can be the 
first person in your place of work to own a 
Topper. For only $13.95, how can you go 
wrong? We'll even refund your money if 
you're not completely satisfied. 

Just call our toll-free number and use 
your MasterCard or VISA. Or fill in the cou­
pon, indicating your choice of expression 
and color, and your terminal or typewriter 
model. To order more than one, fill out the 
same information on a separate sheet of 
paper. Please allow three weeks for delivery. 

To order call toll free: 
800-543-3000 

In Ohio: 1-800-582-1364 Operator #244 

r -------,Yes' Send me a Topper I have checked the appropriate I 
boxes for expression. color, and equ1pmen1 
0 I have enclosed a check or money order for $14 95 
($1 3 95 plus $1 00 sh1pp1ng/handling. Massachusetts 
orders add 5% sales tax ) 
0 I have indicated my credit card account number 

Expressions 
A 	 0 Malia Machine 

Hands Oita 
B 	 0 This machine 

EXPLODES on 
Contact. 
DO NOT TOUCH. 

C 	 0 I Love My Wang . 
D. 	 0 Touching the Righi 

Button Turns Me On 
E. 	 0 An Apple. Run by 

a Peach 
F 0 I Break for Animals 
G 0 Only Angels Have 

Wangs. 
H. 	 0 I Love My IBM. 
I. 	 0 Programmers Do It 

Byte by Byte. 
0 I 'm Trying Hard; 
I Wish You'd Notice 

K 	 0 Women Without Men 
are hke Fish Without 
Bicycles
0 Doing it the Old 
Fashioned Way- by the 
Numbers 

M . O No Nukes 
N. 	 0 The User of This 

Mach•ne is INDISPEN· 
SABLE 

O 	 0 GIGO Processor 
Garbage in-Garbage 
oul 

P 	 0 Word Processors are 
for Lovers 

0 	 0 Some day, I May Be 
In Charge 

R. 	 0 Everybody Makes 
M1tsakes 

S 0 l" d Rather Be Sailing 
T 	 D Secretaries Have 

Feelings Just Like 
People 

Colors 0 Better Dead than RED 
0 Whole Wheat NATURAL 0 Out-of.the BLUE 

Equipment 
Com uter Terminals 

1 IBM 3276. 3277. 
3278 


2 0 IBM 3101 

3 0 IBM 5251 

4. 0 DEC VT· 100 Series 
5. 0 Lear Siegler ADM 3. 

3A. 5. 21 . 31 

6 0 Lear Siegler ADM 


32. 36 
7 0 ADDS Regent 20. 

25. 40, 60 
8. 0 ADDS Regent 100. 

200. 300 
9 . 0 Telev1deo910, 912. 

920 
10 0 Telev1deo 925. 950 
11 0 Wang 2200. 

VS Series 
Word Processors, 

T~Pm~~r~electric 11 
(15" carnage) 

13. (J IBM Selectric Ill 
(15" carnage) 

14. 0 IBM Electronic 
Typewriters Mod 50 . 60. 
75 (specify 15" or 
19" carnage) 

15 0 IBM Display-writer 
16 0 CPT 6000 . 6100 
t 7 0 CPT 8000 . 8100 
18. 	0 Lanier LTE-3 

No Problem 
19. 0 NBI OASys 3000, 

3000S, Docuwriter 
20. 0 WANG WPS/OIS 

Series 
21 	 0 WANG Wangwr iter 
Personal Computers 
22. 0 Apple 11 (no CRT) 
23. 0 Apple 11 Dual Disk 

(no CRT) 
24 0 Apple Ill 
25. O IBM Personal 

Computer 
26. 0 Radio Shack TRS-80 

Mod II 
27. 	O Radio Shack TRS-80 

Mod Il l 
AD code. 07BY 

Name 

Address 

City State Zip 

0 MasterCard 0 VISA 

Card Number Expiration Date 

Signature Date 

1UF99S 

L _____ ,--1175 Bedford Street, Lexington. MA 02173 TM I 



containing the original text , 20 files 
for the indexed text, and 26 files for 
the alphabetized text. The PCL (Elec­
tric Pencil) file is PIPed (run through 
the CP/ M peripheral interchange 
program) on the disk with the option 
that eliminates all uppercase letters. 
The rest is accomplished by the 
INITIAL program, which sets up the 
files on disk that are necessary to 
handle texts of up to 5000 words. 

For the disk-file operations, I could 
have used defined APL functions 
written by Vanguard Systems. These 
emulate the filing system of 
APL/PLUS, developed by Scientific 
Time Sharing. However, these func­

tions take up room in the work space. 
Since the system functions )CSAVE 
and )COPY do not take up room, I 
used them instead. The loss of speed 
with the relatively large partial texts 
that are moved to and from disk 
seems minimal. By using these 
systems functions , I can process 250 
or more words per work space per 
iteration. This number is not com­
pletely arbitrary. I set it so that the 
columnar printout covers one 11- by 
14-inch page. 

The actual work of indexing each 
word and sorting the result takes 
place within the WORDINDEX pro­
gram . This program is unusually 

large for APL because of the inclusion 
of Processor 101, which converts 
CP/ M files to APL format. Once con­
trol leaves the function in which it is 
embedded, iteration cannot be re­
sumed. Therefore, all WORDINDEX 
subfunctions must remain within the 
main WORDINDEX program. 

After you type WORDINDEX, the 
program requests the name of a file 
(usually a PCL file) that is to be con­
verted into APL-readable form . Pro­
cessor 101 does the conversion one 
record (or 128 characters) at a time. 
The process is set (on line (270] in the 
WORDINDEX function, listing 3) for 
10 cycles, or a total of 1280 characters 

For The Best In Price, Selection and Delivery, 

Call NowTOLL FREE 

800-368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX•INTERTEC•TEXAS INSTRUMENTS•GENERAL DATA 

COMM.•ANDERSON JACOBSON•C. ITOH•QUME •BEEHIVE• 

DATASOUTH•DIABLO•CENTRONICS •NEC •PRENTICE 


SUPERBRAIN MICROS 
INTERTEC: 
64KDD ............ 

(Hard Disk) . . . . . . t1Wl...ill!IOi 

64KQD . ....... . I I 

64K SD (96TPI) . . . I I 

DDS-10 Meg 

iiJ;!i:ii4;fJI 
~:6~SOUTH: ..... ... . . . Call 

$21967710 · · · · · · · · · · · · · · · · · · 
7715 . . · · · ·Call for Special Price 
7730 . ....... . ... · · · · · · $2196 
7720 .... . . Call for Special Price 
7725 .. .. . . Call for Special Price 
Std . Forms Tractor . . ..... $ 200 
35.10 . . ...... . ....... . $1690 


IIC3550 for IBM P.C . . ... . · . · · a 
DIABLO: 630-R102 RO .. $1995 
QUME: 

· t 5 55RO $2339Spnn • · · · · · · · · · · 
Sprint 9, 45RO, 

L.im 'ited Panel ... $1845 · · · · · 
Full Panel . . . . . . . $1969 

Sprint 9,55RO,Ltd. Ex .Mem.$2095 Bffi•T'";ca· 


CENTRONICS: 
739-1 (Parallel) .. . . .. .... $ 568 
739-3 (Serial) Call for Special Price 
TERMINALS 
AMPEX: 
Dialogue 30 ..... .. . .... $ 775 
Dialogue 80 ........ . . . . $ 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) · ·· 
C 

a 11 
810 Basic ..... . ........ $1249 
810 Package . . ........ . . $1439 
820 Package RO Package . $161 O 
820 RSR Package ..... ... . Call 
840 RO Basic . ...... .. .. $ 795 
840 RO Tractor Feed Pkg .. $1059 

Special! While They Last! 
SOROC TERMINALS 

IQ 120 .. ... . ti'Mli!flll'!I $~ 

IQ 130 .... . . • $~ 

IQ 135 .. . ... • $~ 

IQ 140 ..... . 1 $~ 


DISC DRIVES 


QUME: 

Data Trak 5 .. . $325 or 2 for $599 
Data Trak 8 .. $549 or 2 for $1049 

SOFTWARE 

BISYNC-80 RJE . . . ..... $ 769 
Wordstar ....... . . . . .... $ 319 
Data Star .............. $ 215 
Cobol ... . . . . . . ..... . . . $ 789 
Forms 2 (Cobol Gen .) . .. .. $ 179 
Mail Merge .... . ... .. ... $ 99 
Spell Guard ... . ...... .. $ 229 
Plan 80 ....... . . . . . .... $ 249 
Super Cale ......... . . . . $ 249 
Milestone .... . ... .. .... $ 249 
Wordstar (IBM P.C.) ..... $ 319 
Mail Merge (IBM P.C.) .. . $ 99 

In addition, we can make EIA RS232 
orRS449cablestoyourorder, and 
supply you with ribbons, printer 
stands, print wheels, thimbles for 
all printers listed. And many, many 
more items. CALL NOW. 
All ilemsshipped lre1gh1 collec1eithermo1ortreigh1
or UPS unless olherwise specified. VISA and 
Mas1erCards welcomed;add 3% forcredi1 card pur­
chases.Virginia residen1s.add4%SalesTax.ForfasIesI delivery,send certified check, money order 
or bank-wire 1ransfer Sorry, noC.O.D.orders All 
equipment is in factory cartons with manufacturers' 
warran1y Pricessub1ec11ochangewi1hou1 no1 ice. ..; - rZl:al
300LBauSd ~1$~2l~l~l.$ ;..lsnTARI: . .. . ol:,, r~

-..cc.d • t; ..-~ 1111 ; ~· ~ ~, ~ r,1~ 
Terminals Terrific , Incorporated , P.O. Box 216 , Merrifield, VA 22116, 800-368-3404 (In VA, Call Collect 703-237-8695). 
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Save 

~00 


Are you faced with having to 
spend $3000 and up for a 
letter-quality printer? 

Mecliamlx offers an alternative. 

For only $500 the 
Mediamix ETI2 lets you 
connect the IBM Electronic 
Typewriter Models 50,60, 
or 75 to any computer. Why 
invest in two separate 
machines? Your office 
typewriter can do both jobs, 
yielding better type quality, 
a consistent corporate 
image and renowned 
IBM service. 

computer 
with 

2000 
charac­

ters o memory, over 39 
special commands and the 
option of doing typesetting 
on the IBM Model 50. 

Write or Call 

MEDIAMIX 

P.O. Box 67857 


Los Angeles, California 90067 

(213)475-9949 


per iteration (or page) . This text is 
then alphabetized ("popped"), but 
only by first letter. Each set of words 
with the same initial letter is stored in 
a different alphabetical matrix. This 
process is repeated until the entire text 
is processed. Each iteration of 1280 
characters is stored as a separate 
matrix . 

The SA VEFRAG function saves the 
last word or fragment of a word at 
the end of each iteration of 1280 
characters . It carries this word or 
fragment forward to the next itera­
tion. 

The WINDEX function is next. 
Through its subfunction INDEX, it 
actually does the indexing of each 
word of the text. The subfunction 
FORMAT then puts the indexed text 
into 5 columns of 18 characters each 
that fit the printed 11- by 14-inch 
page neatly . The subfunction 
SAVEKK saves each iteration of in­
dexed text (1280 characters) in a 
separate file. Roughly four iterations 
are necessary for a text of approx­
imately 1000 words. It is stored as 
four separate matrices, each printing 
out as one page. 

The ALPHAS function "pops" out 
words that have the same first letter, 
from A to Z . Each pop is stored in a 
separate alphabetical file . New con­
tents are added cumulatively as the 
program progresses through its itera­
tions . Internally, these alphabetical 
files are unsorted except for the fact 
that they share the initial letter. 

The functions SORTPRINT and 
SORTER do the internal sorting of 
each alphabetical file. They start in 
the twelfth column and sort pro­
gressively forward to the first letter. 
The FORMAT function then takes 
over. It arranges the output in five 
18-character columns and prints the 
result on a page. The alphabetical 
sorts are printed after all iterations 
have been completed. 

Conclusions 
Anthropological or ethnographic 

field work is characterized by the 
rapid accumulation of textual data. 
Typing material directly into the 
computer saves time, but still requires 
about 8 hours per 45-minute inter­
view. In languages like English, 

programs · that understand speech 
may be just around the corner. For 
the exotic languages that ethnog­
raphers often deal with, such as 
Navajo, speech-recognition programs 
are still far in the future . 

Once the data is in machine-read­
able form, the ethnographer of today 
has numerous options for speeding up 
analysis . Texts of hundreds of 
thousands of words can now be 
stored on hard disks. Some of these 
texts can be manipulated by text-pro­
cessing programs such as Electric Pen­
ciJ or Wordstar. More sophisticated 
manipulations are possible with 
multiwindow editing programs such 
as Electric Blackboard. 

Our next development effort will 
be the creation of a multikeyed index 
to the texts on hard disk via a data­
base management system such as 
dBASE II. This system will control 
access and maintain cross-referencing 
between items in the original texts. I 
am still looking for the best, most ef­
fective , and flexible software for this 
purpose. 

From a field ethnographer's point 
of view, the ideal hardware is yet to 
be developed. It should be small, 
perhaps smaller than an Osborne 1, 
and certainly more rugged. Floppy or 
hard disks are less than ideal because 
they are so sensitive and require a 
nearly ideal environment for proper 
functioning . Field computers should 
have a minimum of moving parts. 
Magnetic-bubble memories at one 
time looked promising, but their slow 
development and high price will 
make them prohibitive for ethnog­
raphers for some time to come. 

Today, ethnographers are using 
microcomputers in relatively 
sheltered environments close to the 
nearest service, in or near their field 
sites. Currently, available software 
offers help to the ethnographer who is 
willing to learn. The possibilities that 
exist today were unthinkable just a 
few years ago . I view the microcom­
puter age as that era during which 
qualitative, in-depth approaches to 
the study of human society will reach 
the speed, rigor, and efficiency that in 
the past could be achieved only 
through the use of relatively super­
ficial quantitative methods.• 
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HowTo SELLMORE SOFrWARE 


THE ~~=Doc® 
MANUAL MAKER 

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 

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, review visual table of contents 
(VTOC) for chapters 

2. 	Edit chapter VTOCs to tailor sequence and 
terminology to your product needs 

users to buy? How do you organize these details into a 
sequence that makes sense to first-t ime users while it 
provides ongoing reference to veterans? How do you 
format and package a manual so Ws attractive enough 
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? The Prompt-Doc"' 
Manual Maker is the answer. 

CP!M® Compatible; Uses Wordstar® 

Now available for use with Wordstar® on the Apple"' 11 
and Ill with the Softcard"' and on the Xerox 820. 

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 
Context, Inc., Attention Prompt-Doc"', 833 West Colorado 
Avenue, Colorado Springs, CO 80905.Or, if you'd rather 
not wait for the mail, call 
(303) 471-9875.3. 	Pause while computer modifies boilerplate 


chapters to match edited VTOCs and builds 

a skeletal manual in preformatted Wordstar® 

files 


4. 	Use Wordstar® to edit the skeletal manual 

into a working draft, supplying product 

details as prompted 


5. Tell computer to purge prompts and instruc­

tions from working draft, and build new Table 

of Contents; publish review draft 


6. 	 Review the draft for accuracy and usability; 

revise, polish and publish as instructed by 

documentation 


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--the 
only product of its kind. 

Consider These Benefits 
Improved productivity--with Prompt-Doc"' you 

can gain as much as 40% on typical manual writ ing 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 

Prompt-Doc is a registered trademark of Context, Inc.Apple.Apple II andcompleteness and usability; the Prompt-Doc"' User 
Apple Ill are reg istered trademarks of Apple Computer Inc. Softcard is a 

Manual guides publishing registered trademark of M icrosoft Corporation. CP/ M is a registered trade­
Proven performance--based on the Prompt-Doc"' mark of Digital Research, Inc. Wordstar is a registered trademark of M icro­

methodology, the structures and outlines have been Pro International Corporat ion. 

proven in myriad applications for the past four years; 
I need the Prompt-Doc Manual Maker now! Send a copy to:now we've tailored it specifically for the commercial 

software vendor 
Name_ ___ ____Telephone (__)_ _ _ _ _ 

Reasonable Price 
Address·------------------~ 

$245 for software and manual, $45 for manual only. 
This product will begin paying for itself the minute you D 	 Send manual only.
start using it and continue making you money each time 

D 	 My check is enclosed for$_ _ . D UPS C.O.D. you publish a manual. What could be more reasonable? 
D 	 You may charge my __VISA _ _ Master Card 

Account#_ _ _______________ 

Amount $ Expiration Date._____ 
Signature._ _________________ 

D 	 I need more information. Send it to the address above. 
Circle 455 on Inquiry card. 
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IBM·PC SUPPLY CEITER 
l'flll'llfUll I IOFTWHE 

FOi TllE llM PC 
PERSONAL COMPUTER 

Systems See Corvu s secl1on ltus oage 
Ne,,.1 
Newi 
Ne1111 
Ne.-;1 

t.d New1 

Temple of Ap sha1 

Accounlmg Srs J 

$39 5 
$555 
$875 
Sl60 
S6f9 
S 49 

S 19 
S 29 
SI11 
S545 
S 19 
SJ69 
S 69 

SAV[ 
20 
20\ 
211' 
21)". 

JI '\ 
25 • 

25 
25 
25 
25 
25 
25.. 
25 

for e11ch GL. AI R A/P Of Payroll Absolutely the best IBM PC dCCountmg so hw"e we 
We use 1t dncJ recommend ' ' highly A btst buy1 S 99 60\i 

V1s1u1c, 256 K 

New' S259 
Call 

Sl29 
S299 
S2J9 
S195 
S219 
Sl59 
Sl99 

25 
Call 
25 
25 
36 
25 
2S 
10 
20 

(::commodore 
COMPUTER 

VIC-20 
Com pute< 

Suoer £1pander VIC 1211A 3K with lots ol eitru 

Sohwan by Commodore (Ca rtudges eace pl as notedl 

Pule Cove M1sS10n Impassi ble 
or Sargon II Chess. each 

SAVE 
S2J9 20% 
S 56 20 
$ J2 20% 
S 48 21N 
S 88 20'\ 
S 96 20% 
S 80 20\ 
S 8 20'\ 
S 15 20'\ 
$119 20'\ 

I 48 20'\ 
S 48 20'> 

S 19 20\ 
VI CSuper Ahen. Jupi ter Dia w Poker . 

lander or Ra dar Rat Ri ce eacll 
Wuard ol War . Dogpalch, Seawon 

VIC het / VI C Term ea ch . N e"lll~ 
Si 1pad. Re crea hon Pa ck A 11 

Home Calcu1a1 .on Pack A eKh lfaoes) 

800 Compute1 16K 
800 Computer 32K 
800 Computtt 48K 
400 Computer 16K 
810 0. sk Dr1ve 
850 ln l trlace 
400 Re c01de1 
825 Pnn1e1 80 Col Impact 

Impact 
thermal 

0.sk 

OUR REFERENCES : 

S 24 20.. 

Call Call 

S 48 20· 
S J7 25 
S 11 25'1. 
$ 19 25 

SAVE 
S666 J8\ 
S747 J7\ 
s1n 40'\ 
SJJJ 17\ 
S44 4 26 \ 
Sl59 25"o 
S 79 21\ 
S595 25\ 
S269 14\ 
S279 14'\, 
Sl59 28.. 
S 85 15.. 
SI09 20'\ 
S 29 28 
S 18 20'o 
S 18 20'o 
Sl89 25.. 
SI 19 2 

New1 S 35 22' 
New' S 35 22' 

S JI 2J.. 
S 19 2 
S 55 21' 
S 79 J 
Sl25 29 

We have been a computer dealer smce 1978 Our ban k reterence •S F• sl lnte1 sta1 e 
Ban k [503) 776 5620 We belong to the Ctllmbe1ol Commerce. (503) 772 6293, or call 

you a1e a subscriber 

ORDERING INFORMATION : 
M1n1mum order SI 00 Cashiers Checks and Moner Ordtts welcomed Personal Checks 

for sh1pp1n insurance and handhng UPS rs s1andird 
tor US Postal or APO Addll 1onitl 3' IOI VISAOf MC Include lelephone " 

Prtces su tiiect 10 ch ange and type error s Call lo 11er1fy All goods are new and 
0 to 20'\ resloc kin& ch arge on 1eturns No relund s on 

opened so hwa1e Call t>elore returning goods Orde1 des !.. hours are 8106 PST IO lo 3 

Programmer Kil Ca rt 
Commumc •to1 Kil Carl 
Do ,. Jones lnve • Ors k 
templf d Apsha1 by Automated Di sk 
Apple Panic by Brode1bund 01!.k 
Ra ster Blil:Sler by Budgeco Oii ll 
Bug Anack Dr Cav alier Disk 
le11 W1111d by Da1aso1t D1sll 
Compu t1es by [du Ware D19. 
Deadline by lnlocom D1Sk 
lork ti by lnlocom D1 sll 
As1er01d by On Line Dis k 

CP/M BUSINESS & DEVELOPMENT 
SOFTWARE 

S 55 22 
SJJ5 26 
S 99 24 
S 19 25 
S 2J 25 
S 2J 25 
$ 2J 25 
S 15 25 

Call 25 
S JI 15 
S 19 25 , 
S 20 25 " 

SAVE 
Advenhn. Adventures 11' 1 10 111 12 inclusi ve 8~ S 95 26 

• Ash1on-hte. dBase II a~ $495 301­
Situoft. Myches!r.. a· S 39 25 fiiti 
Fo• & Geller . Qu1ckcooe tor dBase II $149 13 

Qu1C kscr een tor dBa se II $129 13 
dUhl 101 dBase II S 75 2Sffi, 

lnlocom Oea dllne, 8" S 45 25'\ 
Za k 11 , 8" S J9 25"' 

Innovative . Spellgua1 d a· $220 25 
•lnsott. Accounlant 8 ~ ea ch module S 99 60 

for each Gt AI R A/P Of P•yroll Absolurety one o/ the best iCCountmg so ftMmt 
system ii ~d1lablt We USI! '' and rtcomm~d It h1gflly A bfit buy1 S 99 60 
Micro Craft . legal B1thng & 11me Keeping $395 45' 

Pr ot B1l~n & ltme Keeptne S 39~ 45 
Mmo Pr o. W0tdslar . 8. $ 28~ 40 

Darastar 3~ S225 4 
Mailmerge. 8 S 90 4 
Super Sort. 8. S1 50 40 
Word Masi er . S­ S 90 40 
Spell St" 8" S150 40 
Cale St" . 8" Sl8 0 40 

Microsoft , Fortran -80 a· $325 2h 
Basic Com04ler 8" S295 25 
Co bol·80 8" S545 25~ 
Basoc 80, 8" 1275 25 

Puchtret. Magic Wand. 8" $195 25 
Cl. AIR A/ P PR 01 l nven101r S325 35 

F/,09 HEWLETT 
~e..I PACKARD 
H/ P 15 M1crocomouter/ Moml01" / Prm1er 
HI P 87 CP/ M M1c1ocomputer 
H/ P 125 CP/ M M1trocomputer 
H/ P 1290111 5· Dual Dmes 
H/ P 7225 8 P1 otesnon11 Graph1e:s PlcXler 
H/ P 7470A Guph 1a Plolle-
H/ P 41C Cal culator 
HIP 41CV Calc ulatOf 2 2K 
Card Rtadtr fer HP41 
Punter/ Plotter !or HP41 
Opt1ul Wind tor HP41 
Sottwue: 
Vis1ulc • ta HP87 
Vmalc • la HPl25 
• Accountant by ln solt lor 125 01 87 

Ne* ' 
New' 

Sl975 
Sl8 75 
Sl965 
Sl595 
Sl795 
SI 125 
S 185 
$ 245 
S 159 
S 289 
S 89 

I 189 
S 159 

SAVE 
JO'li 
25.. 
JO.. 
28 '1. 
J5 
1 
25 
25 
27 
25 
25 

f or tach GL. AIR. AI P 01 Piyroll Absolu tely the Oest HPl 25 or HP8 l .Jccountmg 
softw irt we have ~en Wt use 11iJnd recommend 1t highly Abest /Juy S 99 6 
Full hnt of HP accessories and sol tw111 Call Call 

* * CORVUS SYSTEMS 

* 6 Meg Hard OIS k• • II Meg H•d Dok 
20 Meg Ha.-d Disk 

Apple Interface 
Apple IH lntedace !SOS) 
IBM PC ln lerla ce (IBM DOSI 
Xerol lnlerface (CP / M) 
NEC Interlace (CP/M) 
JRS 80 Inter lace (calD 
Other 1n1ertaces. Omm·Ntl. Cons1ellll 1on. Mirror . AU 1n Stoel. 

fllli..fEC 8001 32K Computer 
,., .. 286K l ota l Dual Drtve PC8031 

32K addon and 1/ 0 Unit PC 8012 
Ren Tee " The Wedge" 32K 
8023 Impact P11n1er F/ T 
Impact Punier Cable 
3510 Lentr Quallty Dai sy Wheel P11n te1 
MomlOf. 12· Green 
Momlor. 1 2 ~ Ctio1 
Softw1 re: 
NEC CP/ MDOS lo< NEC 8001 
NEC Repon Manage1 
NEC Gener!I Acc oun11ng 
NEC Accounts Rec:ei11a ble 
NEC Inventory S, s1em 
NEC Payroll System 
NEC Carne Pack I 
NEC Game Pa ck ll 
NEC Word Pr ocessor 
lntocom Zork II 
I ntocom Deadline 

• lnsolt Accounlan l 

12195 
$3995 
S4 795 
S 179 
S 179 
S 179 
$ I 79 
$ 179 

Call 

S 739 
S 7J9 
S 485 
S 49 5 
S 480 
S 49 
Sl995 
S 159 
S J49 

S 115 
S IJ5 
S 2J9 
S2J9 

S 2J9 
S 239 
S 24 
I 14 
I J9~ 
S 19 
S 39 

SAVE 
JO 
20 
20 
40~ 
40.. 
40 
40' 
40\ 
40 

SAVE 
25 '!i. 
25.. 
25 
17'> 
25 
25 
211' 
25.. 
25.. 

25 
JO 
40 
40 
40 
40· 
20 
20'1> 
20 \ 
25.. 
25 

f 01 tdch Gl AI R A/ P or Pdyroll AOsolutely lhe best NECdtcoun lmg softwM e we 
ht111t St'tn Wt ust 11and rtcom~nd 11 highly A best t:JtJy 1 S 99 60 -VISA- NO SALES 

TAX 
Oregon Order Desk T:QLL FREE 
(503) 772·3803 

Cail tor references• A pple •Sa reg1s terea trademark ot A pple Computer , Inc 

HAR DWAR E: 

CO RVUS Hai d Dis~ 

Microsoft 64K RAM Card 


128K RAM Ca rd 
2S6K RAM Can:l 

64K RAM Ch11X 
Quad11m Qu;ul RA M 256K 4 !unction 
TG P1oducts Jorstic k 
SOFTWAR E: 
Automated Sim 
Cav1ktr Championship Black1ack 
Contuwntal Home Accoun1an1Plus 
Denver Easr f[ •f'C 
lnlocom Oead!tne 
lnnov111vt I I M Ill (a DBMS) 
ISM Mathmagic 

'lns ott Accoununt 

have seen 
Int o Unltm1ted 

Easy 111 11terll 
Phone Suppo11 on [asy wr e1 11 
[a syspelle1 (88K wo1~J 
Easyhlf1 14 DBMS) 

Micro Pro Word star 
Sorc1m Supenmte1 

Supe1 Cale 
V1s1corp V1s1calc 

VIC 20 
3K Memory bp1nder C1rtf1dge 
8K Memorr [ 1pande1 Carl 11dge 
16K Memory E.Apander Ca rl11dge 
VI C Modem, h :lephone Interlace 
VtCllHE 488 Interface 
Joystd 
G1me Paddle Pau 

.C.pan sion Modult l1dd 6 s;QlsJ Au gusl 22 

Programmtf s Aid 
VI on Mact11ne l1n u1ge Mon•or 
Ad11en1ure liind 

The CounL Voodoo CHiie 
VIC A11enget SuperslOI 

M1dnighl Drive 
Omega Race Gor i 

Clowns/ Br1ckya1d. or 
rapes Math lmp1ov 

Meteo1 Aun by UMI 
\llC1tc by UMI lape 
Amok by UMI lioe 

820 Prin ter 4D Col 
822 Punter 40 Col 
830 AcO USllC Modem 
16 KRAM 
J2K RAM 
le Sl ic k by Da1asoll 
Game Paddle s lpau I 
Jors11ck tpa1rl 
V1s1calc , Dis k 
Word Processing, Disk 
Pacman Carl 
Cen 11pede. Cart 
Ca 11ems ol Mars Orsk 
Touch Ty04ng tape 
Pfrsonal F1nancul Mgl 
[nlerlilU'lff Kr!. Cart 
EducalOf l< tt Carl 

D&B 1503) 242 2350 11 

allow 20 dars 10 clear .\dd 3 
Add11t on al 10­
No COO 
include !actor) warr1nt1es 

Saturaars 

FOR THE APPLE II/II -Ulfil DIRECT SUBSTITUTES IOI 
MICRO-SCI APPLE DRIVES 

Micro Sc• A2 dnves and/ 01 controllers and direct plu1 compahable subslltutes 11 
APO le dr1Ye s and con rroUer s A2 will run all Apple SOll-Nare Save over S350 on an A4 
dual drive system We use them and highly recommend lhe product 
A2 5 1 1 ~. 143K Disk D1111e 	 $390 18 
Con1roller Card IOI A2 Dr1 11e 	 S 90 15 
A40 5 o" 160K Do i D11" 	 S369 I 
A70 5 ,· 286 Disk Drive 	 S489 20 
Con1roller Card tor .UO or A70 Duve S 19 21 
r1te1, Disk Uhltly Sottw11e System for A2 Drives S 15 25 

FOR THE APPLE 11/11 + 

320K RAM Substitute !or Disk Onves P1 
less 1onally housed in a di sk dnve li ke be... Fa st' 

SI 145N<LON 

PRINTERS, Daisy Wheel 

Qumt 	Sp11n19. 45 Cps RO 
Sp1tnl 5 45 Cos. AO 

Com<ea CR I, 11 Cps, RO , RS232 

PRINTERS, Impact 

[pson See Eps on section be'a iN 
IDS Prism 132 Cok>r w/ Graphics 

Pusm 80. Colo1 w/ G1aphics 
Page1 hger 44 SG, w/ G1•ph1cs & 2K 

Okldafa Microhne 82A 120 Cps. 80 Cot Para & Sen1I 
M1C10l1ne 845 200 Cps 136 Col. Serial 

EPSON PRINTERS 

MX80T w/ Gratuu. 
MX80 rn w/ Gralllu 
MXIOO Fil w/ Graftru 
70/80/ 100 Apple lntttlace and Cable 
MX80 Foction leec:I adapter 
MX80 G111U11 80 
Ep50n/ Atau Cable 
Epson/ TRS 80 Cable 

MONITORS 
NEC 12" Gleen 

12" ColOf C.Ompos11e 
San yo Ir Green 

9- B&W 
9~ Green 

12" B&W 

12 Green 

1r Coloc 


Zen ith Ir Green 
Amdek 12MGreen lf300 

Ir Colo1 I Composi te 
13· Col0< II RGB 
Color II to Apple 11 lntetlace 

Comnx 13 ~ Colo1 Composite 
IJ" Co!O< RGB lo< IBM·PC 

DISKETTES 
CDC JOO uch, 5 • w11h 11ng SS. SD 
CDC 10 each. 5 ' · with nng. SS. SD 

10 e1eh. 51 wi th 11ng, SS. DD• . 

CDC 10 each 8" SS SD. SS SO 
Ver~t1m 10 each 5 •. w1lh 1mg. SS. SD 
Maxell 10 each 5 • SS SO 
Oyun 10 e1ch 51

• . SS. SD 
10 each 5, OS DD 

SA\ 
SPECIAL ' Sl895 Jl 
SP ( CI AL1 Sl995 J• 

NEW' S 895 2[ 

SAV 

Sl595 20 
Sl495 II 
S 595 J5 
I 495 15 
Sl295 15 

SA\ 
S425 JI 
1525 2! 
S695 2. 
S 95 15 
S 59 2; 
S 79 2C 
S JO 2f 
S JO 2E 

SAi 
Sl59 2! 
1349 ~ 
Sl69 2; 
Sl49 JI 
Sl59 Ji 
S21 9 Jl 
S229 JC 
SJ99 26 
1119 JO 
Sl59 J8 
SJ59 20 
S799 20 
Sl59 20 
SJ49 27 
S529 15 

S• 
Sl95 5 
S 22 4 
S 28 4 
S 28 4 
S 28 4 
S J5 J 
I J9 J 
S 49 2 

PAPER 
fan !old t1actor leed paper in 12 combina tions of 1h1ckness. w1dt 
length and color Average ol 2800 sheets per box Call 

SUPPLIES 
Supplies such as nbbons, cables. pens, connectors, paper a1 
mailing labels are avai lable Call !or deta ils 

NATIONAL 
1' ORDER DESI 

(800)547-1289 


2 



Exelusively for 

48K 
64K 
DISK 11 W/3.3 Cont. 

DISK II Only 
OR 

by 

B&H 
Warranty Factory wartan ty IS by BellLIST SIEGE BLACK SAVE and Howell (nol by Apple} and IS one 
year parts plus 90 day labors1 ,s30 s1,295 s1,270 s2so Warranty serv.ce ava1labte al Bell 
and Howeft service centers or returns1 ,730 s1,395 s1 ,370 s350 to Com puter Ei: ch ange. 

s545 s555 s545 s100 Appl e 1s a 1eg1stered trademark ol 
Apple Computer Inc. 

5525 s495 s475 sso 

llVI DVIR •IDD on apair of drives. 

Buy apair of Micro-Sci A2 Drives See opposite page. 


APPLE 11/11+ 
SUPPLY CENTER 

:-IARDWARE for 

SOfT117KRE on d isk fo r Apple 111 11 • 

MICRO-SCI Disk 011 ves Plui/soll wa1 e compa!lable to 
Apple See Oppos11e paae 
RAM CARDS: SAVE 
Microsoft 161< RA M Card s 159 200. 
AL S 16K ADORam s 89 400. 
S1hun Systems: 32K 

64K 
s 169 
s 319 

25.. 
25.. 

128K s 459 25\ 
VC [rpand s 75 25\ 

Allon 3201( RA MdtSlr. system Sll45 200. 
80 COLUMN VIDEO CARDS : 
ALS Srurterm s 259 25\ 

V1 dt1 V1de01etm s 249 28 
Vista V1S1on 80 s 279 30\ 
M&a Sup R term s 319 15\ 
See more AlS and Y1du under M15eell1neous befow 
MISCELLANEOUS: 
AlS: Smarterm 80 Col Card 


I C"d (J.80} WICPM 

16K AOORam 

Syner111er Packitae 


• Syoe1g11er w11h lree Sorc1m 
Supercak: (Wh~e they IUO 
Applt Compu111 S1len!ype II Pnnl!f 

G11ohlQ Trablec 
A•l on 320K RA MDisk System 
CCS Serial lnrerlace 7710A 

Orner CCS Cards 1n sloc k 

Dan Paymar lower Cas.e Chips 

Haye s: M1cromodem II 


Sm111modem 

ISC V1deostd Paddle 

Keyboard Comp1ny; 

Joystick II 

Game Paddle 

Numeric Keypad 


M&lt: RF Modulator 
•M iaosoft Z80 SottcJtd 

16K RAM Card 
Sohcard Premium Pac~ 

Mount11n: 

CPS Mult1lullCt10n Card 

Clock/~tendar 
Nov1t ion Apptetal Modern 

Oran re Micro Grapp~ 


s 259 
s 209 
s 89 
s 549 

S 549 
S 675 
S 335 
$1145 
s 139 

Call 
s 34 
s 289 
s 229 
s 35 

s 45 
s 25 
s 119 
s 25 
s 279 
s 159 
s 579 

s 209 
s 195 
s 329 
s 129 

30'\ 
22' 
400. 
27"' 

48 
15.. 
15.. 
200. 
22'!. 
C1ll 
33' 
25.. 
20 '1 
23.. 

,,..'°' 
21 \ 
21.. 
33\ 
33.. 
25.. 

I 
30.. 
16.. 
21 .. 

Practial P111phera1s w/ ubfe & Conn} 
MBS BK Se<•al (Epson) New' 
IBP 16K Para (Epsoo) New1 

M1crobufftr II 16Ji: New' 
M1crobuft11 II 32K Newt 
RH Eltc homcs Suptr fan 11 
SSMAlO Se11al/Pa1a Interlace 
TC Products: Game Paddles 

Joystl(lr. 
• V1dH Vrdeoteim 80 col 

Soh Video Swrt ch 
Enchanter ll 
fuM V1de1 line 

S 129 20.. 
S 129 20.. 
S 209 20.. 
S 229 24 .. 
S 59 21 .. 
S 159 20.. 
S 29 28.. 
S 45 25.. 
S 249 28" 
S 25 2 
S 99 34"'ii 
Call up fo 35"ii 

Means a BEST buy.* 
$100 Minimum Order. 

BUSINESS 
Apple Computtr , Inc. SAVE 
50% Off on Apple Ill Softwafl Call 5-011 
The Controlter (Accounlmal $499 20'1 
Apple Writer I.I s 59 20\ 
Apple Pascal Sl99 20\ 
Apple F<rtran Sl59 20\ 
DOS Tool Kil s 59 20\ 
DOS 3.3 U1>1nde Kil s 59 200. 
Apple Plot s 59 20\ 
Apple Pilot SI 19 20\ 
OJ News & Quotts s 75 20\ 
OJ Portfolio halullCK s 45 20\ 
How to! s 39 20\ 
Microcount1 $199 200. 
Micro TtM1ram Sl99 20.. 
T1m1 lhna11r SI 19 20\ 
Many Others Call CIN 

Applied Sof1 Ttch. Versa FOfm 1289 26\ 
Arts ci Magic Window s 75 25\ 
Ash ion·tat1 d8aSt11 (CP/M) S495 30\ 
Beacle Bros Utility City s 22 25\ 
Brodtrbund Payroll S269 30'1 

General ledger $349 30\ 
Denver Financial Par!ner SIB5 25'1i 
dBase II tor Apple 11 / 11 • w/ CP/ M 1495 JO'li 

fo• & Gtfl11 Qu1 cksc.reen tor dBase II Sl29 13'1 
Foi & Geller QulCkcode lor dBue II $259 13' ­
Hayden Aop1e Pie (Speedy bid I S 99 25.. 
Hi1h Tech. Store Mgr $189 25\ 

Job Control Sys $4 69 40 .. 
Into Master SJ 19 40.. 

Info. Unllm. Eisywr•er (PRO) 1139 25\ 
• Innovative Spellguird (CP / M} Sl 5-0 5-0'I. 

lnsott Accountant (CP/ M) s 99 60\ 
For elch CL AIR. AIP 01 P•y1olt Absolurely the ~st 
~counting soltwlre '~"fable'°' the Apple 11111• Bet· 
1t1 th,;in Pt"hlrtt Wt use II and rtcommend I 

I 99 58'•t1•~ 
Uk letter Perlect Sil l 25' 
Micro CnH le1atB•hn1&11mekeeper $250 65.. 

Pro! 811hn1 &t1mekeep1n1. S250 65\ 
Miao Lab D.111a Factory ver 5 0 

V1S1 li1CIO'V New' 
S249 
s 56 

200. 
25\ 

lnvoict faciOI)' 
Tu Manaaer 

Sl29 
s 95 

35., 
38\ 

Miao Pro fall CP /M) 
• Word Su11 $239 

SAVE 
36.. 

M111 I Merger 
Spel Star 
Data Star 

s 79 
Sl59 
Sl89 

36.. 
36.. 
36.. 

C1k Star SIB9 36.. 
Supe1 Son I or II Sl 29 36.. 

Muse Super Texl II 
Super T e•t 40/ 80 
form letter 

Newt 
Newt 

SI 13 
$129 
s 75 

2511 
25 \ 
25% 

Addr tSS Book New• s 39 25"' 
On-Line £iped11er II 

Screen Writer 11 
s 75 
s 95 

25 \ 
21.. 

VV.l"1 Apple 11/11 + 
Osborne/ C.P. Soft. (OtSk and Book) 

• Some Common Bu1t Protrams 
75 Business. S1Jtls11cs and Math 

proirams for the Apl)le II 


• Pr1chC1I Basic Pr o1r1ms. 
40 more ve ry valuabte PfOarams 
beyond "Some Com 81S1c Pro1 •· 
Puchlree Q... AR. AP or Inv ex:h 

• Ma gic Wand {S pe city board) 
Photnil Zoom G1111!11 
Sensible Apple Speller 
Silicon Y1lley Word H1t1d"°1 
SoUdus/S ofttch 

• St.oclr.ftle 
Stockseller 
Softwa1e Publ ish inc 
PFS NEW version! 
PFS Reporl 
SCKcim Super C1lc. (CP /M) 
Souttteutttn 
Data Capture • 0, speedy brd 
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Hardware Review 


Mediamix's ETI2 


Robert Welborn 

POB 817 


Montrose, CA 91020 


As a small-business owner, I've wanted a personal 
computer for quite some time . One factor that held me 
back (and probably discourages many potential buyers) 
is the cost of a good printer . Not that there isn't an abun­
dance of low-cost dot-matrix printers, some even offering 
"correspondence quality," but purchase of a true busi­
ness-letter-quality printer will practically double the in­
vestment. Mediamix in Los Angeles solved this problem 
with the ETP, a device that allows me to use my office 
IBM Electronic Typewriter instead of a computer printer. 

The unit arrived a week later than promised, but was 
integrated into my system and functioning perfectly with­
in half an hour. The installation manual is one of the best 
I've read, providing lucid, step-by-step guidance in a very 
nontechnical manner. 

Soldering is unnecessary-installation consists of plug­
ging a cable into the typewriter's logic board and clipping 
two wires to other points in the typewriter. The short 
cable hangs out of the back of the typewriter and is 
plugged into a 10-foot ribbon cable attached to the ETP. I 
purchased the parallel version of the Mediamix unit so 
the ETP attaches to the same printer connection on my 
computer that my dot-matrix printer uses . The ETP has a 
self-test feature for verifying proper connection to the 
typewriter . 

The operator's manual was written by the author of the 
installation manual, and it is equally good, but I recall 
being somewhat overwhelmed after my fi rst reading. The 
ETP is fairly sophisticated: it not only connects the type­
writer to a computer, but it provides access to all of the 
typewriter's automated functions and adds a number of 
features and options . The quantity and variety of com­
mands used to accomplis.h this makes the package seem 

formidable. The author advises the novice to disregard 
the commands and options at first and to "use the type­
writer as you would any printer." After a second reading 
and a practice session you'll realize that in everyday use 
ETP is not at all complicated, but rather provides a 
tremendous amount of flexibility (commands can be 
adapted to every imaginable situation). 

One category of commands covers the typewriter's 
automated functions, which include word and phrase 
underlining, tabbing, centering titles, and aligning col­
umns of decimal numbers. These commands can be 
directly accessed in BASIC by printing the corresponding 
ASCII control code. For example, CHR$(8) makes the 
typewriter backspace and CHR$(23) actuates its word­
underline function. An alternative method uses a two­
character command consisting of an asterisk followed by 

At a Glance 
Price 

Name s 495 for parallel version; 
Mediamix ETI' 5595 for RS-232C serial ver­

sion; typesetting option s 7 5 
Use !for IBM Model 50 only) 
Interfaces IBM Electronic 
Typewriter. Models 50. 60. Hardware Required 
or 75. to a computer for use Any computer with provi­
as a printer sions for a parallel or serial 

printer 
Manufacturer 
Mediamix Warranty 
POB 67B57 One year limited parts and 
Los Angeles. CA 9006 7 labor. Factory service depot 
1213) 475-9949 in Texas. and at dealers. 
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STOP 
SOFTWARE 
FAIWRES 
Using a micro in a product sounds easy. .. 

One piece of software can make the difference 


between success and failure. 


What do you do when the software 
doesn't work? Over the years, we have 
seen many good products fail , either 
before or after they reached the market, 
because the microprocessor software 
did not do its job. 

WHAT WENT WRONG? 
Many of the failures occurred because 

the people programming the micro did 
not know how to organize a large control 
program. Those responsible for the pro­
duct implementation were wizards at 
hardware design and had easi ly coded 
small micro control programs before. 
But the programming techniques that 
worked for less than 2K bytes of code 
simply fel l apart as the program grew 
beyond 4K bytes. 

Unfortunately, the loops and tests and 
flags that work so well for a small pro­
gram get out of control very rapidly as the 
program grows. Pretty soon, some of the 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficult to modify and 
unreliable. The result: another software 
failure! 

Fortunately, these problems can be 
avoided by using a program manager. 
You can divide your complex control pro­
gram into a number of separate, more 
manageable programs, called tasks, 
each designed to do one job. For exam­
ple, a Keyboard Task might handl8 user 
input; a Printer Task might generate re­
ports. Each task can be written and tested 
separately and then combined to form a 
reliable, finished system. 

The program manager, called a multi­
tasking executive, supervises the orderly 
execution of these tasks, assuring that 
the most important jobs always get done 
first. Tasks appear to be executing simul­
taneously. It's almost like having a separ­
ate CPU for each task! 

That is why professional software des­
igners are now turning to AMX as the 
starting point for their product and sys­
tem designs. They know that AMX will 
shield them from the difficulties of mana­
ging the micro, freeing them to concen­
trate on their application. 

AMX is our multitasking executive for 
the 8080, 8085, Z80 and 6809 proces­
sors. We're rather proud of it. We made 
AMX compact, very fast, and ROMable to 
meet our own application needs. Even 
though the AMX nucleus is less than 
1400 bytes in size, it features multiple 
task priorities, intertask message pas­
sing with priority queuing, external event 
synchronization, and interval tim ing with 
32-bit precision. Each feature is clearly 
explained in the AMX Reference Manual. 

RELIABILITY BUILT IN 
We don't know anyone who can write 

an executive without errors, so we 
thoroughly tested AMX in real applica­
tions before ever offering it as a product. 
That is why not one system malfunction 
has ever been attributed to AMX. That 
kind of reliabi lity just isn't an accident. 

HARDWARE INDEPENDENCE 
AMX does not require a particular 

hardware configuration . Of cou rse, it 
does need a microprocessor, but even 
there we offer you a choice. You control 
your environment. You pick the 1/0 
method. You decide the most optimum 
interrupt service technique for your sys­
tem. AMX will support your choice. 

High level language interface modules 
are available separately to allow AMX to 
be used with most popular program­
ming languages including PASCAL, C, 
PL/Mand FORTRAN. Of course, you can 
also code in assembly language if 
required. 

Users of the CP/M and FLEX Opera­
ting Systems can utilize our AMX inter­
face modules to access information on 
diskette in real time. 

COMPLETE DOCUMENTATION 
AMX can be judged by the quality of 

our documentation. The positive re­
sponse from our users has exceeded 
our expectations. Our manuals are es­
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskette to permit AMX to be moved to 
the software development system of 
your choice. 

HOW TO ORDER 
A specification sheet and price list are 

available, free. Your check or money 
order for $75 will purchase the AMX Ref­
erence Manual for immediate evaluation 
(specify 8080, 8085, Z80 or6809 proces­
sor). Add $25 for postage and handling 
ou tside USA and Canada. The standard 
AMX Multitasking Executive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 

AMX is the choice of professionals the 
world over. Make it yours, today. 

~ll: KADAK Products Ltd. 
~F 1847 West Broadway Avenue 
-. Vancouver, B.C., Canada V6J 1Y5 

Telephone (604) 734-2796 
Telex 04-55670 

CPIM 1s a trademark ol D1g1tal Research Corp.: FLEX 1s a trademark ol Technical Systems Consul tants. Inc.: 280 is a trademark of Z1log Corp. Circle 209 on Inquiry card . 



Daisr Wheel 

Printer. 


$ 

Smlth~Corona® TP-1™ 


SAVE $200.00 


SUGGESTED RETAIL $895.00 


•Letter Quality Printing 

•Centronics Type Parallel Interface Con­
nects To TRS-80 & Other Microcomputers 
•Serial Interface Available 
•Compatible With Most Microcomputers 

•Full Form Characters 10 or 12 Pitch 

*Manufactured By A Name You Can Trust* 

88.. SMITH-CORONA 

MICRO MANAGEMENT SYSTEMS, INC. 
·PARCEL DIVISION - DEPT. N0. 1 TP 

2803 THOMASVILLE ROAD 
CAIRO, GEORGIA 31728 

800-841-0856 
GA. & INFO 1-912-377-7120 

a capital letter: backspace by printing *B, *U for con­
tinuous underline, *T for tab, *C for center, etc. 

Mediamix has some features that don't come with the 
typewriter, such as *P (pause) , and *N (automatically 
counts the digits of a number and issues the proper tab so 
that a column of numbers aligns vertically on the decimal 
point). 

A second category of commands can be issued to the 
ETP by including them in a special text line sent to the 
printer. Any line beginning with ETI2 is considered a 
special command line. Approximately 20 commands, 
most of them obvious abbreviations or acronyms of the 
functions they represent, are available. These functions 
include control over the number of characters per line 
and the number of lines per page, end of form (something 
like top of form), automatic setting of the left margin and 
any tabs, control of the way in which the 2000-character 
buffer is used, and adapting for various special versions 
of the IBM Electronic Typewriters. 

Also provided is a means to redefine either or both of 
the characters in the two-character commands . This func­
tion may seem a bit esoteric at first , but it has already 
proved to be essential. I purchased a program that con­
flicted with the use of asterisks in text, making commands 
like *U for underlining unusable . I was able to get around 
this by instructing the ETP to respond to a percent sign, 
instead of an asterisk, followed by a capital letter. 

This command-redefinition feature could also be used 
to adapt the ETP to a more sophisticated word-process­
ing program. For example, if a program provides a con­
trol character or character sequence for underlining or 
other functions , you could instruct the ETP to underline 
in response to the program's codes instead of its built-in 
*U command. 

Even more remarkable is a set of commands that relate 
to the translation of characters received by the ETP into 
what is printed . The IBM ET type element has 96 charac­
ters . My typewriter keyboard has only 92 characters, and 
my computer's keyboard has its own special keys and 
characters. The ETP lets you easily access any of the 
typewriter's characters via any of the characters on the 
computer's keyboard. For example, I can instruct the 
ETP to print 1f (paragraph symbol) upon receipt of & 
(ampersand), or print a superscript character when I in­
clude > (greater than) in my text. The importance of this 
feature should not be underestimated . I began using this 
feature almost immediately to access the § (section) and 
© (copyright) symbols that I use frequently in my work. 
I know of no other printer that provides this degree of 
flexibility . 

The only option available for the ETP is a typesetting 
feature that can be used with the IBM Model 50. I own a 
Model 60, and therefore could not use this option. How­
ever after looking at Mediamix's literature and instruc­
tion manuals, all of which are printed using this feature, I 
wished I did own a Model 50. "Typesetting," to Media­
mix, apparently means being able to right justify the 
Model 50's proportional type. In view of the small num­
ber of fonts and type sizes available, this form of typeset­
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 Available at your bookseller orAlso available: 	Herbert P9c:lcham 306 pp.. $14.95 computer store. Or use coupon 
Uaeful with both time-eharing llfKI per90nal compu­ for15-day FREE examination! 
ters, thl• expanded aecond edition of the popular McGraw-Hill Book Company
spin1l-bound manual atresae• handa-on experience P.O. Box 400, Hightstown, NJ 08520 Ito help you quickly become proficient in BASIC 
progn1mming. Include• new material on string 	 Please send me the bookCsl checked for 15 days I 

on approval.operation•. 
0 Bill me. After 15 days I will pay for the bookCsl I I 

keep, plus postage. handling. and local tax, and •• 
J!lntln••...WICwllll ...n 11... return any unwanted bookCsl postpaid. 
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and sound. $16.95 (04g1 71.2J 

0 HANDS-ON BASIC FOR THE IBM PERSONAL 
COMPUTER, $19.95 (049147-Xl 

ll1•d1 •WIC--•lln 0 BASIC: A HANDS-ON METHOD. 2/e, $1 4.95 

Herbert Peckham 267 pp.. $15.95 (049160-7) 

Fully explains in • friendly, relaxed manner exactly 0 PROGRAMMING BASIC WITH THE Tl HOME 

how to program Commodore Business Machines' 
 COMPUTER. $ 17.50 C049156-9l l,~~~,,--

_ HANDS-ON BASIC WITH A PET. $15.95 PET Personal Computer using BASIC. 	 1(0491 57·7) 

ELEM ENTS OF PROGRAMMING STYLE. 2/e. I 

$1 1.95 (034207-5) 
The Elements of Programming Style, 2/e I 

Brian W. Kernighan and P. J. Plauger 168 pp., $11.95 Na me ______________ I 
This second edit ion of the classic guide to efficient. 
effective programming for a wide range of tasks Address/Apt ------------ I 

111 1 

HI MH-ITS 

::.r I,. .' c -1 '. -
VISICALC> 
MATRIXING FOR APPLE 

f · IBM" 

HARRY ANBARLIAN 

HerfJert ~m 352 pp., $tt.• 
lhiaautholitadve manuel dem0Mti1dtl.llW hmMft-on8A8IC 
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I 
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City/State/Zip I - and numerous examples. 62-U404-21 44:3 IL 

http:COMPUTER.$17.50
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ting is very limited, although the result is almost as good 
as phototypesetting. 

After several months of use I am still completely 
satisfied with the ETP. My typewriter requires less ser­
vice (due perhaps to the fact that only final-draft material 
is printed); it is audibly quieter under computer control , 
and I understand there is a high-speed clutch inside the 
typewriter for running at full speed; and in the event that 
the unit requires service, I can rely on the speed and 
quality of IBM "at the office" service, instead of having to 
carry the printer into a store or ship it out. If my com­
puter breaks down, I still have the typewriter, so I'm 
covered either way. 

Conclusions 
•The addition of ETP to an IBM Electronic Typewriter 
results in a reliable , robust system. If either the computer 

or the typewriter malfunction, you still have a portion of 
the system to work with. This is an important considera­
tion for many businesses . IBM is known for its excellent 
service. 
•The print quality of the system is excellent and the char­
acters available make it very flexible . Proportional spac­
ing is an option with the right model typewriter. 
•Although the printer is not as fast as some others, the 
print quality is so superior that I don't mind waiting. 
The slow speed (15 characters per second) can be com­
pensated for by using the typewriter's margins and tab 
functions , and is also offset by the 2000-character "spool­
ing" memory buffer in the ETP, which frees the computer 
from waiting for the typewriter to finish printing. 
•By using an inexpensive dot-matrix printer for rough 
drafts and accounting printouts, this system yields 
greatest versatility and quality for the least investment.• 

WORO PROCESSING INTER FACE 
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QUME Sprint 5 Emulation. 


Easily fitted Kit gives word processing capabil ity , 
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er jng; re-loca1e; auto C/R, Bold and auto under · 

score. 
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User's Column 


Ada, MINCE, CP /M Utilities, 

Overpriced Documentation, 


and Analiza II 

An inveterate user of microcomputers expresses firm opinions 

on hardware, software, and other subjects. 

One of the nicest things that's come 
to Chaos Manor is Bill Godbout's 
(Compupro) M-Drive. I don't see 
how I got along without it. 

M-Drive is a way to fool your 
microcomputer and thereby make it 
run faster . First, you add a lot of 
memory; in my case, I installed some 
of Compupro's new 128K-byte 
boards. Then you put in Compupro's 
M-Drive, which fools your system 
into thinking that all that memory is 
really a disk. Thus. read and write 
operations are sent to memory, not 
disk. You have to see it operate to 
believe how fast that speeds up pro­
grams. 

Loading my text editor with Ezekial 
(my 2-MHz 280 machine with iCom 
disks) takes about 30 seconds from 
disk. The Godbout 8085 / 88 machine 
with Godbout 's direct-memory ­
access (OMA) Disk One Controller 
operating Qume DT-8 double-sided, 
double-density disks cuts that to less 
than 10 seconds. With M-Drive, 
loading is so fast I can 't time it. Hit 
Carriage Return and the editor is 
loaded. The same happens when us­
ing the PIP command, or a compiler, 
or the biggest command file I have. 

Do understand the Godbout con­
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troller and Qume drives are already 
very fast, and you must have a God­
bout controller to run M-Drive; thus, 
the savings aren't as spectacular as 
they might be . Still, it's dramatic 
enough. 

When you get M-Drive, it's set up 
to be the A drive in your system; 
whatever you write to A goes into 
memory, not onto a disk . That works 
all right, but it could be dangerous 
because what you save into M-Drive 
memory isn't really saved and would 
go away with a power failure . I could 
live with it, as long as it wasn't ad­
dressed as the B drive (B drive is what 
I save all my text onto, and I'd find it 
hard to break that habit), but I 
wouldn't really feel comfortable 
about not having the material saved 
permanently. 

So, our resident genius Tony 
Pietsch decided to mess around with 
the BIOS (basic input/output system) 
and change things so that the system 
uses drive M as M-Drive . As Tony 
says, that's logical. 

He's got it going, along with a 
SUBMIT program (the CP/ M batch 
utility ) you can use on power-up to 
format your new drive and transfer to 
it most of the files you'll be using. 

After which, you log onto disk M and 
you're in business. Command files 
load instantly . Long compilations 
that have to write .PRN (print) files 
and make symbol tables and so forth 
go like sin. Posting accounts with my 
bookkeeping programs run in about 
10 percent of the time! With M-Drive 
it's feasible to use sequential access 
and fancy searches through your data 
base. 

I'm still appreciating the potentials 
here. For instance, it's now practical 
to have enormous progrcyns with big 
overlays; with M-Dri~ , you can 
snatch them in and t as needed 
without the operator oticing it was 

/done! 
It'll even help th,,/ word processor. 

Not, I hasten to dd, for straight text 
creation: you'll till want to save ear­
ly and often dn disks, not M-Drive. 
But for checking spelling and gram­
mar, for working with lots of long 
files you need to haul in and out of 
memory, and for anything that in­
volves lots of disk access, you'll love 
M-Drive. 

It's also useful for program editing. 
You can log onto M-Drive, bring up 
Wordmaster, and have really fast ac­
cess to all of a very long assembly 
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CompuPro's quality computer products are available from two sources: Finer Computer 
Stores Worldwide, and now, from the growing network of Authorized CompuPro System 
Centers. 

A CompuPro Systems Center is more than a store - it 's the first place you should turn to 
for business, scientific, and industrial computing solutions. Run by professionals for 
professionals, a Systems Center provides the following services: 

• 	 Custom system integration from board level components. 
• 	 Courteous and supportive customer training. 
• 	 A staff programmer for software installation and customization. 
• 	 A staff technician for hardware servicing and upgrading. 
• 	 Local service support to keep systems running at peak efficiency. 
• 	 Customization and upgrading of CompuPro's high performance, pre-integrated 

computing systems (Scheduled for introduction later this year). 
That's not all; the proprietors of an authorized CompuPro Systems Center maintain full 

documentation on all CompuPro equipment, receive the CompuPro Courrier Newsletter to 
keep on top of new products, tips, and pricing, and attend periodic factory training seminars 
on CompuPro products. 

When you're ready for professional level, state-of-the-art micro-computing, turn to the 
professionals listed below . . . they're ready for you. 

BYTE SHOP OF HAYWARD 	 LOGIC SYSTEMS 
11 22-B Street 4800 Manzan ita Avenu e 

Hayward, CA 94541 Carmichael, CA 95608 
(415) 537-2983 	 (9 16) 971 -3 133 

COMPUTER CENTER 	 MATRIX COMPUTERS 
1514 Univers ity Avenue 720 Mendocino Avenue 

Berkeley, CA 94703 Santa Rosa CA 95401 
(415) 845-6366 (707) 542-0571 

DIGITAL DELI 	 MICRO COMPUTER TECHNOLOGY 
80 W. El Camino Real 1549 W. Brandon Boulevard 

Mountanview, CA 94040 Brandon, FL 33511 
(415) 961 -2670 	 (8 13) 685-7659 

G& GENGINEERING 	 PRIORITY ONE ELECTRONICS 
1922 Republic 9161 Deering Avenue 

San Leandro, CA 94577 Chatsworth, CA 91311 
(41 5) 895-0798 	 (800) 423-5922 (213) 709-5464 

KEY MICROSYSTEMS 	 S·IOO INC . 
978 Tiogue Avenue 14425 N. 79th St. # B 
Coventry, RI 02816 Scottsdale, AZ 85260 

(401 ) 828-7270 	 (800) 582-3138 (602) 991 -7 870 

CompuPro, division of Godbout Electronics, Oakland Airport, CA 94614-0355 



Circle 324 on Inquiry card. 

1 Mhz - 12 Bit A/D 
for your Apple 11 Computer 

The APPLES COPE-HR 12 analog to digital converter uses 
a high stability buried zener voltage reference and a flash 
AI D to give 12 bit accuracy w1th a 14 bit dynamic range 

• 	 DC 10 t Mhz Programmable Sample Rate 
• 	 2048 Sample Buffer Memory 
• 	 Pretrigger Viewing 
• 	 Conti nuous or Single Sweep 
• 	 4 Channe l Software Support 

1requ1res add1trona l power supply) 

• 	 External Tr igger Input 

The standard software provided with each APPLESCOPE­
HR 12 includes all of the funct ions necessary to lurn your 
Apple II computer into a h igh quali ty dig ita l storage 
oscil loscope. In addition all of the SCOPE DRIV ER options 
are be ing up-g raded to hand le the h igher resolution data. 

Price per cnannd 	 $695 

The o rig inal APPLESCO PE sti ll provides the optimum 
price/ performance trade off for those users requ iring 8 bit 
converter resolut ion . 

APPLESCOPEINTERFACE 

• 	 DC to 3.5 Mhz sample rate 
• 	 t 024 byte bu ffer memory 
• 	 Pretrigger V1ew1ng 
• 	 Programm able Scale Select 
• 	 Continuous and Single Sweep Modes 
• Sing le or Dual Channel Trace 
Price for the two board Applescope system is 5595 
EXTERNAL TRIGGER ADAPTER $29 

SCOPE DRIVER Advanced software for the APPLESCOPE 
analog to digital converters makes full use of the computing 
power of the Apple II to create a total data acquisition 
system. Available options include. 
• 	 Signal Averaging-Acquires 1 to 999 signal sweeps and 

displays the averaged result. 
• 	 Digi tal Volt Meter- Allows use as real time DVM o r use lo 

measure points on an acquired sweep. 
• 	 Disk Storage · Allows automatic storage and recover of 

acquired dala on floppy d isks. 
• 	 Spectrum Analyzer-Calculales and displays frequency 

spectrum of acquired data . 
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BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER circ uit ca rd silently rides the Apple II 
peripheral bus and allows real time tracking of program 
flow. Software provided allows set up of 1race parameters 
from the keyboard and read back ol disassembled code 
alter a progr m has been tracked 
• 	 32 bit by 51 2 sample memory buffer 
• 	 Moni tors Data and Address bus plus 8 external inputs 
• 	 Tr igger on any 32 bit word or external trigger 
• Pretngger v1ew1ng 
The BUS RIDER 1s an invaluable development tool for 
anyone working with Apple II or Apple II + computers. 

Price 5395 

RC ELECTRONICS INC. 
7265 Tuolu mne Dr., Goleta. CA 93117

3C (805) 968-6614 • 

User's Column-----------------­

language program. You do have to be 
careful to save everything onto a real 
disk after you exit Wordmaster-or 
periodically save from within Word­
master by using the W (Write) com­
mand. What I've done is set up a 
SUBMIT file that uses the PIP com­
mand to copy the source from 
M-Drive to the disk in drive B before 
it assembles the file in M-Drive. Thus 
I've always saved the latest version of 
the source; and assembly (or compila­
tion; we use this with CBASIC2, 
Pascal, FORTRAN, and C, too) is so 
fast that losing the compiled code is 
only a minor inconvenience . 

M-Drive makes a microcomputer 
with 641< bytes of RAM (random­
access read / write memory) run like a 
big minicomputer. Highly recom­
mended . 

One warning: be sure you get 
M-Drive from either Compupro or 
G&G Engineering . I know of one 
midwestern dealer selling a pirated 
version of M-Drive with a disk con­
troller and memory not made by 
Compupro; it couldn't possibly 
work, since the controller didn't use 
OMA. 

dBASE II, Version 2.3 
I'm happy to endorse the improve­

ments to dBASE II that fix many 
obscure and a few obvious bugs in the 
relational database. For example, 
you can now remove superfluous 
spaces from indexed files and main­
tain up to seven index files for the 
database in use . You can use 
numerical variables as arguments in 
the string functions, a major conve­
nience, and there are enhancements 
to the substring functions. 

One of the results of Ashton-Tate's 
"good guy" policy is that users tend 
to send them suggestions, which they 
implement in future releases. Thus 
dBASE II continues to grow and 
become more useful. 

I fear the documentation is still not 
all I'd like it to be, but it's improved 
once again in the new version: now 
there's an index, explanation of error 
messages, and more examples . Even 

naive users can learn dBASE II from 
the document: I know, because I've 
watched them do it. 

I recommended this program in an 
earlier column. It's even better now. 

Ada and Assured Income 
Some predictions are easy to make. 

For example: if you want to assure 
yourself of a high salary in the years 
to come, learn Ada. It's as good as an 
annuity . 

Ada, of course, is the new language 
supported by the Department of De­
fense ; and as DOD support made 
COBOL important , their support will 
keep Ada vital. Named for the first 
computer programmer, Ada Augus­
ta, Lady Lovelace, Lord Byron's 
daughter (she programmed Babbage's 
machines) , Ada is a Pascal-like lan­
guage with some of the elements of 
PL/I. It is supposed to have overcome 
most of Pascal's defects, particu arly 
in input/output (110). 

Unfortunately, Ada (once known 
as DOD-1) was designed by a com­
mittee. It has a slew of features, many 
of which are so specialized that few 
will see any use for them. The lan­
guage has grown so large and so com­
plex that no one can possibly under­
stand it , and lately there have been 
many warnings that bugs in com­
pilers might cause strange side effects 
and interactions . Some MIT com­
puter science people are concerned 
that if Ada programs control missiles 
and bombs, there might be results no 
one wants . 

I wouldn't know. Ada is so large 
that it is unlikely ever to run on 
microcomputers; and DOD insists 
that there cannot be any expansions, 
enhancements, additions, or subse ts 
of Ada . Ada is Ada is Ada , and any 
Ada program should be compilable 
on any DOD computer that runs 
Ada . Portability is more important 
than convenience or small-system 
utility . That's the official attitude. 
You can make your own estimate of 
how stable it 's likely to be . But one 
thing is certain, knowing Ada can be 
a valuable skill. 
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SUPER SPECIAL! 

THE NEW APPLE Ill 
Apple JI! 128K wl11\ SOS 
P<Kko9& ond· 12· High 

flewluti~ .Gr·••n .MonHor :{ 

s2999tio 

~N'S 

Apple II plus 48K, Apple Disc 
D<lve II w/t>O S 3.3, 12''. High 

R·e1o luli¢l G.r-e 4Jt\ Mon-iJOr; , 
Vtskal( 3.3 Soffwore 

WOR:Q PROCE~SOR · 
SY.5fEM . 

. Apple II ptus 4BK. Apple Dis( 
Orlv• n. wi!h oos.3.;t/ l2" 
High RaioJullon Manllor. ...... 
.QKIDATAMi<;r c;liii9.80 X 

Print.er 1 P.r 1'1te~_ t:ObJe 
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Apple is a registered trademark 
o f A le Com uter Inc . 

VP·3501 Videotex Data Terminal 
Turn your home JV into a 

time·sharing videolex di play. 

SK Memory Expansion . . ... 53.95 
Phone Modem I/VI C by Bizcom ... 139.95 
DATACORDER (I/Cass Prog) ... 69.95 
Jupiter Landers (cart) . . . . . . 24.95 
Super Alien (cart .) . . .. 24.95 
Midnigh t Driver (cart) ............ 24.95 
Household Finance (Cass.) . 29.95 
Ca r Cost (cass) 13.95 
Loan Analyzer (cass.) . . . .. 13.95 
Amok (cass.) . . .. 20.95 
Al ien Bl itz (cass) ... 20.95 
VT 106A 6 Pk Recreattonal Prog. . . 49.95 
Super Expender 57.95 
Snackman .... 14.95 
Vixel I . 11 .50 
V1xel II 11.50 

Q!.!ANTUM DATA 
RS 232 Interface ... 47.95 
24K Memory . . . 179.95 
Amok 20.95 

· Mm f Mo ther Expansion lnteno-::e . 64.50 

ACCESSORIES FOR APPLE 

Videx Videoterm ·BO Col . ' 269" 

Videx Keyboard 

Enhancer II . . . . . . . ' 119" 

DC Hayes M1cromodem II ' 289" 

Microsoft Z-80 CP/M Card ' 289" 

Microsoft 16K Ram Card . ' 159" 

Saturn 32K Ram Card ... ' 199" 

VG Expand lor Saturn Card ' 84" 

Mountain CPS 

Multlfunc t1on Card .... ' 17900 


Mou nta in Clock . . . . . .. ' 239" 

Keyboard Company 

Numeric Keypad ... ' 135" 

Apple Pascal ... ' 209" 

CCS High Speed 

Serial Interface .. ' 189° 

System Saver fan with Line 

Surge Suppression ..... s74n 

Apple Graphi cs. Tablet .. ' 649" 

Verawriter Graphic Tablet ' 249°°° 

Special! Game Paddles . ' 19" 


WORD PROCESSORS 
IUS · Pro Easywriter . 1 149° 
IUS · Pro Easymailer .... ' 119" 
Apple Pie (W/P 40 Col.) .. ' 104" 
LJK Letter Perlect . . .. ' 129" 
Supertext II . . . 5129" 
Screenwriter (70 Col) . 1104" 
Executive Secretary . 1199" 
Mag ic Window ... ' 84" 

PRACTICAL PERIPHERALS 
Mic ro Buffer II 16K . ' 214" 
Micro Bulfer II 32K .. . ' 249" 

Don't tie up your compu ter 
while your pnnter is pnntmg' 

FOR EPSON ONLY 
Micro Buffer Parallel 16K ' 135" 
Micro Buffer Serial BK . ' 135" 

SOFTWARE FOR APPLE 
Fortran 80 . . . . . . .. 1154" 
A.L.D.S. . . ' 99" 
Basic Comprier 129500 

lase Compiler . . . ' 149" 
Cobol - 80 ' 595" 
Context Connector . ' 14500 

USA 
Apple World . . . . . .. ' 49" 
30 Super Graphics . ' 33" 

SENSIBLE 
The Sensible Speller ... ' 59" 

MICRO PRO 

Wordstar 3.0 . .. ' 269" 

Spell Star . ... ' 169" 

Mail Merge .. ... ' 94" 

Super Sort· 1 . s13900 


MICROLAB 
Data Factory 5.0 . . . ' 229" 
Invoice Factory .. ' 159" 
Tax Manager .. 1119° 

HOWARD SOFTWARE 
Tax Preparer New 1982 .. ' 119° 
NEW! Real Estate Analyzer 
2nd Add1t1on ... ' 149" 

PERSONAL SOFTWARE 
Vis1calc 3.3 . . ... 1 189" 
V1siplo1 . . ' 159" 
V1sidex . . . ' 189" 
V1s1trendtvisiplot .. ' 23900 

V1siterm ... ' 79° 
V1sifile .. ' 189° 
Desktop Plan II ... . . ' 199" 
Desktop Plan Ill .. ' 253" 

THE SOURCE 
Telecommuni cation ... s99u 

AARDVARK 
Personal Tax Plan .. ' 104" 
Individual Tax Plan . ' 239° 

SOFTWARE DIMENSIONS 
.O ccount1ng Pius II . . .. CALL 

ASHTON TATE 
DBase II . ' 524" 

HIGH TECHNOLOGY 
Info. Master . ' 11900 

Store Manager . ' 19900 

Data Master .. ' 7900 

Job Control System . . . ' 595" 
Client Biiii ng System ... ' 279" 

SOUTHEASTERN SOFTWARE 
Data Capture 4.0 40 Col. .. ' 49" 
Data Capture 4.0 BO V1dex . ' 69" 

SOFTWARE PUBLISHING 
PFS New' .... ' 97" 
PFS Report . . . . . ' 77° 

PHOENIX SOFTWARE 
Zoom Graphics ...... s34u 

Master Diagnostic 
(Formerly Brain Surgeon) . ' 42" 

STONEWARE 
DB Master Vers. 3 ... ' 179" 
Utility Pack I ....... ' 79" 

Z-Term (CP/M) ........... ' 99" 
ASC 11Express3.3 ..... .. ' 6500 

Brodebund Payroll . . .. 1299" 

GAME AND HOBBY 
Temple of Aspha1 . . ' 31 " 
Hellfire Warrior . 1 3211 

Rescue at Rigel . ' 22° 
Crush . Crumple & Chomp . ' 25" 
Jabber Talky ... . . . . ' 24" 
Major League Baseball ... 26" 
Apple Panic . . . ........ ' 2411 

Snack Atta ck . . . . .... ' 24" 
Joy Breaker ..... ' 24" 
Space Quarks . ' 24" 
Genetic Drift .... . .. ' 24" 
Red Alert ... . .. ' 24" 
Ultima . . ... ' 32° 
Star Th ief . . . .... ' 24" 
Bug A1la ck ... 1 24" 
Sargon II . . . . .. 1 21n 
Pool 1.5 .... ' 30" 
Shuffle Boa rd . . ... ' 24" 
Tnck Shot 132" 
Dog Fight . . . . . ' 2411 

Olympic Decathlon ' 24° 
Three Mlle Island . . ' 32° 
ABM ' 19" 
Robol War .... ' 32" 
Cast le Wolfenstein . ' 2400 

Zork . . .... ' 32" 
Zork II ... ' 3211 

Fal cons .. ' 2411 

Beer Run ' 3000 

Raster Blaster .. ' 24° 
Space Eggs ....... ' 24" 
Gorgon ..... 132° 
Cops and Robbers ...... ' 30°0 

Tigers in the Snow . . . 132" 
The Battle of Shiloh ... ' 32" 
The Shattered Alliance . . ' 48'° 
(;omputer Basebal l . ' 32" 
Compu ter Quarterback ... ' 32" 
Sneakers . ' 24° 
TG Joystick . . . . 148° 
TG Game Paddles .... ' 34" 
Krell LOGO for Apple ... ' 149" 

* SHARP MINI COMPUTERS * 
PC·1500 LCD POCKET COMPUTER 
Extended BASIC system capable o f 2 
d1mens orrays Full graphic commands 

Now Only 523950 

C E-150 Color Graphics P11nter with 
Casse t1 e Interface. Now Only 518995 
4K and BK Memory Expansion IN STOCK ! 

NEW LOW PRICE 5 32995 

FREE! RF Modulator with 

purchase of Tl 99/4A (' 50 Value) 


Extended Basic In Stock! 

Full line of hardwore . softwore 


and accessories in stock! 


ATARI 
ATARI 800 w/16K ........ ' 64905 


ATARI 400 . . . ' 32900 

810 Disc Drive . . . . ' 459" 
850 Interface . . . . . . . . . . . . .. ' 179" 
410 Programmable Recorder .. . ' 79" 
Axion 32K Ram ... ' 129" 

POPULAR ATARI GA M ES IN STOCK! 

PC·1211 POCKET COMPUTER 
Formidable computing power . Prog 
w/BASIC language. 24 d1g1t LCD.513495 Now Only
CE·122 16·01GIT MINI DOT PRINTER 
Pr1nt out programs 

Now Only sggso 
FREE! Cassette Interface (' 50 Value) with 
purchase of PC·1211. Ltd Oty. 

r//0'9 HEWLETT 
~~PACKARD 

HP-87A 
Rapid 

Programming 
Power! 

Has 32K bytes of user memory, expan ­
dable to 544K. Versatile alphanumeric 
keyboard. High resolution CRT. Bu il t·in HP· 
IB in lerface. printer and mass storage firm· 
ware. Built·in BASIC and operating system. 

New Low Price 5188400 
32K, 64K and 128K Memory 

Expansion Modules In Stock! 

Special! HP-83 (Lid. Oty.) .... ' 129500 

H P·85A . . . .. Now Only 51982"" 
HP-125 Reg. '2750 ..... Onty 51982"" 
HP 82091 M 5 'I• Disc Drtve . . ' 1650"" 
HP 82905 Serial Printer .... . . ' 59500 

HP 7470A New Plotter .... . .... ' 126900 

We carry the full line of Tl and HP Programmable Calculators. 

ACE 100 
Personal Computer 

A pfolesslona1 pers"Qqal . 
computer that rs hardware 
and s6'1tware. compatible 
with the .Af)ple n~ Md fri-> 
eludes many ·featu1es not 
lound ·on the App.I"'" • Ali 
pe.rlpherals and p<ograms 
wrftte.fl for the. Apple it·•' 
cao tte used wilb the 
Franktin ACE 100 Without 
modiflcalioo fncfud ln g 

. high and Jo.w J.esolution.. , 

bi ack and white .{iraphlcs. 

The. ACE 100 Is ;ilso pl'u9 


. compatfble wHh Apple" . · 


: •FEAT:O ~ES: App)e'~ com· . 
pelible, 641< of RAM 
meaiory, upJl1i'r ·& lower· 
case . . (ypewrr~·er, s!yle 
keytlO~fd, 12·MY }'!Umerlc 

· pad~ :~lphs toclc .,shltl' Key, 
· \'lslcate ·. ftie.ndl'I; SQ.waH 

powe.t:supPJy, buftHn fan, 

~c~t~!t;f to~Priceil 

Apple 1s a registered trademark 
of A le Com uter Inc . 

PRINTERS 
GRAPPLER Graphic Inter/Cable . 139.95 
OKIDATA 82A 120 CPS, Bidirectional. 
Fri c t ion and Pin Feed. Seria l and Paralle l, 
B0/ 132 Columns ............... 474.95 
OKIDATA 83A 120 CPS. B1 dlrect1onal . 
Friction & Tract or, 136 Col. Serial & 
Parallel . Takes 15" Paper . . . 719.95 
Tractor Feed, (optional) .......... 54.95 
OKIDATA OKIGRAPH ' " Create ii· 
lustrations . Graphs. Charts or whatever a 
CRT screen tells it to . . . . . . . .69.95 
CENTRONICS 739·1 Graphics. 100 CPS 
Monospaced Mode. Right Just ification, 
Fric tion and Tractor . . . . . . . . . .474.95 
XEROX Diablo 630 with word process­
ing enhancement . . . ... 2299.95 
Bl·directional Tractor (optional) .. 204.95 
NEW! C . ITOH F10·40 Parallel , Da isy 
Wheel. Letter Quality Printer ... 1499.95 
F10 Serial ...... Now Only 1549.95 
C.ITOH 8510 Pro Writer. 120 CPS. 136 
Columns. Parallel. Bidirectional. FIT, High 
Resolu tion Graphics . . . . . ..... 499.95 

* * * EPSON * * * 
MX·BO Ill FIT 80-136 Column Dot Matrix. 
Tractor or Friction Feed, Bidirectional . 80 
CPS. Graftrax Plus . . . . . . . . . 549.95 
MX-80 80 Column .............. 439.95 
MX·100111FT with Graftrax plus. 
136·233 Column . . . . . . . .. .... . . 719.95 

MONITORS 
SANYO VM·4509 9" B&W ......... 159.95 
SANYO DM·8112CX 12" Green .... 219.95 
SANYO OMC·6013 13" Color ...... 389.95 
NEC JB1201 12" Green ..... 179.95 
NECJC 1201 12·· co1or ......... 349.95 

67 West 47th Street, New York , N.Y. 10036 

115 West 451h Street , New York , N .Y . 10036 


MAIL ORDER ADDRESS: 36 E. 19th St . New York , N .Y . 10003 


Items on sale for limited time only. and are subject to limited availability. Not responsible for typog raphica l errors. This ad supersedes all o ther ads prior to July '82 

Prices ef fec tive as of May 25. 1982 and are subject to change without notice. All orders subject to verification and acceptance. Minimum sh ipping and handling S4.95 
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apple! computczr 

Hayes Micromodem II .....•........ $ 289 

ZBO Card . . $ 259 

16 K RAM Card . . $ 99 

Thunder Clock .. $ 105 
Videx BO Col. Card . . . . . $ 265 
Stat ion II .. . . S 105 
LOBO Drive . $ 389 

SOFTWARE 
Vlsicalc .. 

Visl f ile 

Visidex . 

Vlsiplot 

Vis i trend .. 

Desktop Plan II .. 

BPI Accounting 

Wordstar .. 

DB Master . 

Easywrl tb< . 

Datadex ... 


$ 199 
.... $ 215 

. $ 199 
.... s 175 

.. $ 245 
.. . $ 199 

...... $ 299 
.. . $ 269 

. $ 159 

. $ 129 
.. .. $ 135 

ATARI 
Atari 800. 16K.. . .. $ 679 
Atar l 400, 16K... .. ... $ 329 
Other Atari products . . . . . . . . . . CALL 

NEC 
PC-8001 A Computer .... $ 799 
PC-8012 A 1/0 . .. . . . . . $ 495 
PC-8031 A Disk Drives .. . $ 799 

• MONITORS • 

Zenith. Green. $ 115 

NEC, Green . . .... $ 175 

NEC. Color .............. S 349 

AMDEK. RG B Co lor ..... .. $ 750 


• PRINTERS • 

MX 80. . ..... $ 450 

MX 100 .. $ 750 

NEC 8023 $ 525 

Diablo 630 . . . $2299 


• CORVUS • 

5MB Hard Disk . . . $2595 


10 MB Hard Disk .... .. ........ $4345 

20 MB Hard Disk .. $5245 


TCS ACCOUNTING 


SOFTWARE 

GL, AR . AP, Payroll 8". CP/M . . . . . . ... S69EA 

ALL4 . .. $ 235 

Inventory. 8" CP/M ...... $ 199 


TOPOUALIT'I' * 
ATHANA DISKETTES s2 15 
5" SS/SD · . . . . $2.30 

5" SSIDD · · · · · · · · . . $ 2.99 
5" DSIDD · · · . $ 2.50 
8" SS/SD .··· $ 3.19 
8" SSIDD · . $ 3.30 
8" DSIDD . · · · · · · · · 11 at,· ~ · 100o/~ G~~;anteed '1Hard pack & bu lk ava . 

Dealer lnQu irles Invi ted 

Price inc ludes 3% cash . prepaid di scount. 
Money Orde rs or Cashier Checks. Personal 
checks allow 3 weeks to cl ear. We accept 
VISA & Master Charge. NO COD. Prices 
sub j ec t to c hange . Add 3% shipp ing , 
Min $3.00. Large i tems sh ipped fre ight collect. 
Calif. res idents add 6% sa les tax . FREE 
DELIV ERY ON PREPAID ORDERS. 

MAIL ORDER 
SALES 

M\CRO~~ress 
I' Q . !30 g:;l:'> I ·1418 

sanJosc .C/\ 12l 7 
408-274­
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User's Column------------------­

I'm no expert on Ada ; but people 
who are tell me the first thing to do is 
get Th e ADA Programming Lan­
guage, by I. Pyle (Prentice-Hall , 
1981). Unlike many programming 
language books, this one is more or 
less readable. After you have Pyle's 
book, you can buy 'or send away for 
the Government Printing Office 
document The ADA Programming 
Language (US GPO Mll-STD-1815), 
which contains the Ada standard . It 
won't do you much good . It's ab­
solutely opaque, as close to unread­
able as anything you 'll ever en­
counter, but you might some day 
need to look up something in it. 

And finally , you can shell out $300 
to RR Software for Janus, an 8080 
Ada compiler. 

Janus is not complete Ada. No 
compiler designed to run on a micro­
computer could be. It doesn't work as 
smoothly as its writers would like, 
either . It 's slower than they care for , 
and programs benchmark-tested in 
Ada come out pretty low on the 
list-at least for the kinds of pro­
grams that get benchmarked. 

Where Janus is supposed to shine is 
in optimizing calls to procedures and 
in giving error messages to the users . 
The compiler takes five passes: the 
first finds syntax errors at about 500 
lines per minute, the next three passes 
write the code, and the last goes back 
and fixes some things so that you can 
have gigantic procedures . If you were 
mad enough to write a 4500-line pro­
gram consisting of a single call to one 
long procedure, it would compile it. 

They tell me it takes about 25 
minutes for Janus to compile the 
Janus compiler, which is about 4800 
lines . 

The Janus documents are more 
than adequate , if badly misspelled . 
There's no index in my present copy, 
but as I write this, RR Software is 
putting out a new version with com­
pletely rewritten manuals . RR Soft­
ware promises to include an index 
and to use a spelling checker, prob­
ably The Word. The manual I have 
gives lots of examples, but my son 
Alex says not enough. Certainly 

you 'll need a good book on Ada in 
addition to the Janus manual. 

The current version of Janus does 
not have segmented compilation­
that is , the ability to compile in 
chunks and link them and to do pro­
gram swapping. RR Software is 
working on those and will furnish the 
update free to those who buy early 
versions that don't have segmented 
procedures. RR Software says that by 
the time this is published, it'll have all 
that done . (Note: I have recently 
received version 2, and it has a better 
manual and faster compiler.) 

I haven't done much work with RR 
Software's Ada. I know it works from 
others who've used it; and at the mo­
ment, it doesn't have much real com­
petition, certainly not in its price 
range. I know Supersoft has an Ada, 
but the company doesn't seem willing 
to send review copies-at least it 
doesn't answer letters. Thus, I've no 
idea what its product is like . Super­
soft's ads don't mention data types. 

The present Janus compiler is writ­
ten in Janus; the original one was 
written in Pascal/MT+ . There are 
many features reminiscent of MT+ 
in Janus . 

I don't know how useful Ada will 
be for microcomputers; but I do 
repeat that learning Ada is good job 
insurance and having Janus running 
on your machine should help a lot. 

More on Janus as I learn more. 

MINCE Is Not Complete EMACS 
EMACS is the full-screen editor de­

veloped at MIT's Computer Science 
laboratories. Much (perhaps all) of it 
was written by Richard M . Stallman 
(RMS@AI to those in the know) . 
EMACS runs on the DEC PDP-11 
and on the LISP machines and has 
become the artificial intelligence com­
munity's favorite text editor. 

Given the truly horrible editors 
that were in use before EMACS, 
that's easy to understand; and if 
MINCE, an 8080/ Z80 subset of 
EMACS, had no competition but ED 
(CP / M editor utility), MINCE would 
own the microcomputer world . How­
ever, by the time EMACS was trans­



AIM 65. The professional's

microcomputer. 


Printer, display, full keyboard. Only $465.00. 

For professional learning, 
designing and work, Rockwell 's 
AIM 65'" microcomputer gives 
you an easy, inexpensive 
head start. 
D 20-column printer and display 
D Dual cassette, TIY and 

general purpose 1/0 
D R6502NMOS 

microprocessor 
D System expansion bus 
D Read/write RAM memory 

D PROM/ROM expansion 
sockets 

D Self-prompt interactive 
monitor firmware 

D Terminal-style keyboard 
D Options available include: 

- PROM programmer 
module 

-RM 65 standard modules 
and card cages 

-power supply and 
enclosure 

For more on the AIM 65 micro­
computer and how you can 
develop programs in assembly 
language, BASIC, PU65, Pascal 
or FORTH~ write Rockwell 
International, Electronic 
Devices Division, RC55, P.O. 
Box 3669, Anaheim, CA 92803. 
For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 

· FORTH 1s a trademark of FORTH, Inc. 

AIM 65 1s a trademark of Rockwell International . .. where science gets down to business 
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User's Column------------------------------------------------------------­
lated into MINCE, we had other full­
screen editors, so MINCE hasn't had 
things all its own way. 

I don't much like MINCE. My dis­
like is largely prejudice; and do 
understand that there are many, 
many programmers who can't praise 
MINCE highly enough . At G&G 
Engineering, at Sorcim, and in soft­
ware house after software house, the 
programmers have gone over to 
MINCE and would rather fight than 
switch. 

So what's so good about it? 
First, it does work. If I had to 

choose between MINCE and Word­
star, I'd be hard pressed; MINCE is a 
better programming editor and is 
more than just adequate for docu­
ment preparation. It doesn't print-to 
print your text you need a separate 
format program, such as Mark of the 
Unicorn's Scribble-but that's not an 
insuperable handicap. Wordstar 
doesn't really integrate editing and 
printing either; in Wordstar, editing 
and printing are separate functions 
accessible from the main menu . 

Of course WRITE, the program I 
use, does have both print and edit; it's 
very easy to watch the Oiablo, spot 
an error, stop the print job, fix the er­
ror, and restart at the top of the page; 
and somehow fate has arranged that 
some errors can't be spotted until 
they're on paper. You can't do that 
with MINCE, but then you can't easi­
ly do it with Wordstar either. 

MINCE, unlike Spellstar, has no 
built-in spelling program, but The 
Word, or Microproof, or Spellguard 
used with MINCE would be just 
about as fast and convenient. 

Other good features of MINCE are 
"windows" and multiple buffers. You 
can work on two documents at the 
same time, editing each in turn, and 
even transferring text from one docu­
ment to the other. Chunks of each 
document can be visible on the screen 
simultaneously if you like. This is a 
powerful feature , and one I wish my 
favorite editor had . 

I suspect the reason MINCE is so 
popular with programmers, though, 
is that it 's not merely an editor, it's a 
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program. If you're a real hacker, you 
can rewrite MINCE to suit yourself: 
rearrange the commands, change the 
whole command structure, and add 
macro instructions, complex com­
mands, and features. You can tailor 
MINCE so that it knows what 
language you're programming in, and 
if you're very clever, you can use 
MINCE to find a number of syntax 
errors like unbalanced parentheses, 
missing semicolons, and the like . 

MINCE insists on telling 
me things I don't want 

to know. 

MINCE is written in Leor Zolman's 
BOS C (B. 0. Software C) and comes 
with an experimental linker, which 
Mark of the Unicorn won't guarantee 
to work with any arbitrary BOS C 
programs but will guarantee to work 
with all of its programs. Along with 
this linker you get some of the C 
source code for MINCE, plus .CRL, 
relocatable, object-code files for the 
rest. With those and some ingenuity 
and hard work, you can merrily 
change and extend MINCE and then 
try to debug your changes. 

However, the ordinary microcom­
puter user is unlikely to find any of 
this useful. You have to know the C 
language and a lot about MINCE, 
and to find out a lot about MINCE, 
you have to wade through some three 
pounds of documents. 

Those documents are almost ade­
quate for learning MINCE. Some­
times, useful information is hidden in 
some pretty obscure places : it took 
me weeks to find out how to enter 
Auto Fill mode-that is, to make the 
machine wrap words from one line to 
the next without my having to hit 
Carriage Return. The information 
was in the document; but it wasn't in 
the index, and there was no example 
of its use, probably because the docu­
ment writer used it so often it was 
easily overlooked. 

But the documents are useful. The 
editor works, and it is a full-screen 
editor. Why, then, don' t I like it? 

I'm not really sure, which is why I 
warn you not to place too great weight 
on my opinion. I do have some specif­
ic critiques . 

First, MINCE, as does EMACS, 
uses the "kill" (delete) mechanism for 
text moves. That is, if you erase any 
text longer than a single character, 
MINCE saves that in a stack, and the 
next time you hit Control-Y, the last 
item killed is "yanked" back in to be 
placed at the current cursor position . 
The next Control-Y gives back the 
next-to-last killed text, and so forth. 

I find that intolerable . Suppose I 
locate some text I want to move . I kill 
it; then I go where I want to put it. 
That, however, requires some re­
arrangements, and a couple of lines 
need to be deleted . I kill them, and 
then I've got to take them back, yank 
them, and stash them somewhere, 
because they're now at the top of the 
kill stack and what I want is under­
neath them. 

I greatly prefer the system used by 
WRITE and Electric Pencil, in which 
you mark text for later movement , or 
even Wordmaster's mini-buffer, in 
which you can store text and later 
recover it. I see no reason to combine 
the kill and move functions the way 
EMACS and MINCE do. 

Like Wordstar, MINCE will not 
automatically rejustify your text. If 
you're in Auto Fill mode and go back 
and insert or delete from a previously 
written paragraph, you must com­
mand the editor to rejustify every­
thing; it won't do it "automagically ." 

Another of my objections to 
MINCE is that, like Wordstar, MINCE 
insists on telling me things I don't 
want to know. Again following 
EMACS, MINCE has two status lines 
at the bottom of the screen. One tells 
you what editing mode you're in, 
what percentage of the document is 
above the cursor, and other such in­
formation; the other comes into ex­
istence when you're typing one of 
MINCE's long command lines, 
"Escape Meta Control-X Fill Space" 
or something of the sort. These 
distractions are omnipresent, while I 
prefer my screen to hold nothing but 
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ge ne rator for 1tM1t:o1•1. th a t produ ces e r ror-free 
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tenance. and report printing progra ms. 

A full fea ture interac tive progra m generator. not a sub­
set' Call Now! 714/848-1922. 

Until now. se rious bus iness sof1ware 
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User's Column------------------------------ ­
my text. If I want information, I small cross-shaped pattern near the Stephanie Rosenbaum called to ask if 
know how to ask for it ; it needn't be control key is better than scat tering I'd be keynote speaker to a meeting of 
volunteered. them across the keyboard as EMACS the Special Interest Groups on System 

Finally, I don 't care for the MINCE does. And certainly I prefer being Documentation and Office Automa­
"philosophy" of commands. Now do able to use the repeat feature of my tion of the Association for Com­
understand : MINCE commands are keyboard. You can 't with MINCE puting Machinery. The meeting 
for the most part logical. Control-f because most of the really important would be in Los Angeles, and it 
moves the cursor forward a space, commands need two keystrokes, the wouldn't take long, and it 's an impor­
Control-b moves it back a space, Escape key and something else. tant group, and .. .. 
Escape-f moves it forward a word, Having said all that, I also have to If it hadn't been Stephanie, I'd have 
and Escape-b moves it back a word. repeat that many writers and pro­ said no, but she's special. Stephanie is 
There are commands to move by line, grammers like MINCE a lot ; and even an old friend of Larry and Marilyn 
sen tence, and paragraph . There 's a I'll admit that if I didn't have either Niven, and she has a useful psychic 
simple way to insert arguments Wordmaster or WRITE (for program­ power: put Stephanie in any city of 
before a command: you just press ming and text creation, respectively), the world, and she will unerringly 
Control-u, then 5, then Control-f, I'd probably use MINCE to replace lead you to a good restaurant. And 
and the cursor moves five spaces for­ the missing one. since she goes to many of the same 
ward . And so forth. conventions I do, I figured it would 

Many writers and programmers Overpriced Documentation be well to keep her goodwill . After 
like that command structure. It drives I do more public speaking than I all, I might be stuck in- but no , I 
me nuts , I suppose because I'm used ought to . Even at my outrageous fees , may have readers there . 
to the WRITE commands, which are it rarely pays enough to justify the Anyway, I spoke to the groups, 
similar to the Electric Pencil system I time investment. Thus I turn down pointing out that the pairing of these 
learned. I think it's more than pure more engagements than I accept, and special interest groups prompted an 
prejudice: that is, I believe that hav­ I almost never speak for free . There interesting insight : the reason we 
ing the cursor commands laid out in a are exceptions . A few months ago, don't yet have the "paperless office," 

Best Price • Good Quality • Swift Delivery • Export 
COMPUTER 

• The Seit Grephk:: 
Penon.I Computer• • 

LNW 80 I Z80A, 65K, 480 x 192 . . 1,395 
w /CPM compatible . . 1,670 
125K. CPM compatible .... 2 , 100 
AGB interface . . . 125 

• MutttuMr BuHleu/Engineer • 
CROMEMCO Best Price Anywhere 

CS1 5 }4 " floppy . ........... 2,956 
Z2H hard disk system . . ..... 7,396 
CS3 64K , 8" .. . 5.916 
CS102E 256K RAM. 6BOOO & ZBO . . 4,067 
DYNABYTE 5200 64K, 1 MB, ZBOA . . 3.300 

5605 64K, 6MB hard d . . . . 6,550 
SWTPC S/09 12BK IUNIFLEXJ. . 3.450 

109 64K . . . . . . . . . . . . . . 1.B35 
" 6809" 69A BK .. . . 799 

1 MB RAM , NEW . . call 

• Profeuk>nel/Word Proce .. • 
ZENITH 	 290-BO. 64K . . 2,290 

Z90·82, 64K. 1 disk . . 2,490 
Z89, 48K. 1 disk ........ 2, 130 
Z37 1.2MB Drives . . . 1,450 

NORTH 	 HORIZON, 2 
STAR 	 quad drives, 6 4 K . ....... 3,200 

ADVANTAGE, 2 
quad drives. 64K . . .. . . 3.100 

•18-bit CPU • 
WlCAT $150 1FS 1-user ........ 7,520 

2 56K RAM, CRT, 2 floppies 
' 6Booo · 	 s150 w s 1-use<. ....... B,999 

256K RAM, 1OMB hard disk , 
960KB floppy CAT, 
OS + 1 language 
S150-3 WS 3 -users . . 10.800 
same as S150 WS 
S150-6 WS 6 -users ..... 1 2,800 
51 2K RAM same 
asS150 W S 
Graphics 300 x 400 . . . 900 

TERAK B51 OA w /CRT . . . . B.000 
" LSl/11 320 x 240, OD 

graphic • 8600 w /13" color ...... 17 ,000 
monitor , 640 x 480 

ALTOS ACSB600-10 500KB ... 10,000 
• 8086 • 	 RAM, 1 OMB hard disk, 

500KB floppy multiusers 
DEC PDP/ 11 , VAX780, MINC . . . cell 
ATARI . call 

Integral Data 
System 
PRISM BO 

PRISM 132 

EPSON 

NEC 
ANAOEX 

OIABLO 
C.ITOH 
OUME 
BROTHER 
OKIOATA 

PRINTER 
•w/GrephJc Option• 

•
150 cps, 80 col .. . . ... 740 
w /graphic 84 x 84 ...... 820 
W/color & graphic ..... 1, 1 20 
W/alt options . . l ,340 
132 col. ........... 1,050 
w /graphics 84 x84 .... l , 130 
w /color & graphic ..... 1,430 
w /all options . . ...• 1,650 
MX80 w /Graftrax , . . . 4 39 
MX70 ............. 315 
MX80 FfT Graftrax 539 
MX100 . .. ... 719 
PC-8023A . . ..... 4BO 
OP-9500 . . . 1,300 

• tetter Queltty • 
630 . . .... 2,095 
Starwriter F· 10 . . . 1.350 
9135 R.0 . 1.800 
HA- 11 excellent . . .... 950 
M icroline 80 . . ..... 365 

SOFTWARE 
database 

dBASE II Ashton-Tete .•. 
CONDOR I . 

II . 
Ill . 

$ 
. ...... 575 

... 250 

. .. 450 
. ..... . B50 

financial {AR, AP, Inventory etc.) 
Accounting Plus Software Dimension , ... 450 

other 
VISICALC . 
MICROSOFT softcard . 

FORTRAN BO . 
BASIC BO 
BASIC Compiler . 

SUPEACALC Sorcim .. 
Micro Pro WOAOST AA . .. 

MAILMEAG .. 
SUPERSORT I . .. 

CP/M 2 . 2 Digital Research . 
Many other software . 

.. . 199 
. ... . . 330 
.. ... 34 5 

.• 2B5 
. . , 310 

. 250 
. ... 295 

105 
. ...... 165 

. . 130 
. CALL 

Maillng label w /sort .................. 200 
For Accounting Plus All Softw are ......... CALL 
Custom·made software for local 

ZENITH 
AMOEK 

SANYO 

NEC 

BMC 

MONITOR 
12" green . . ...... 114 
COLOR II RGB 1 3" . 759 
COLOR I 13". . . . 350 
300 G 12" green . . . 179 
13" color . . 44 5 
13" RGB . . 959 
1 2" green . 
12 " color . 
1 2" green . 
12A 12 " green . 

. 170 

. 330 
. . 165 

. ..... 99 

DIGITIZER/PLOTTER 

HOUSTON INSTRUMENT 
HI PAD DIGITIZER OT-11 11 "x 11 " .... 725 

DT· 11 A w /APPLE Interface ........ , 7 50 
HIPLOT OMP-2 8 Y1"x 11 " . . ..... 975 
COMPLOT DP· 1 1 4000 stepS/sec . . 4 ,000 
B411A PAINTER/PLOTTER ......... 5,200 

ZENITH 
HAZELTINE 
BEEHIVE 
IBM 

SWTPC 
TELEVIOEO 

TERMINAL 
Z19 ... 
ESPRIT 
OMS smart ter . 
3101 -10 
3101 -12 . 
3101-20 . 

... 635 
..... 640 

. ... BOO 
1 , l 95 

. .... 1.225 
. 1,400 

1,050 
. 625 

821 2 intelligent .. 
910 .... 

CALL (212) 937-6363 
free consultation , catalogue 

Prices subjec t to change, Amer ican Express. 
Visa/Masterca rd add 3% . F.0 .B. point of ship · 
ment. 20% restocking fee tor returned merchan­
dise . Personal checks take 3 weeks to clear . 
COO on ce rti f ied check only . N .Y. residents add 
sales 1ax . 

21 -55 441h Road 
L.J.C .. NY 11101 • specialHAYES 

MODEM 
Smanmodem ......... 229 
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INEXPENSIVE MASS STORAGE 
Gallium 10, 20, 30 & 40 megabyte disk systems 
are the MOST cost-effective winchester disk systems 
for your Apple* II computer. 
The Gallium-1 O is available in a 10 Mbyte 
configuration for an introductory price of $2495. 

GALLIUM IS VERY ECONOMICAL 
For the price of 4 disk drives you can have the 
capacity of 72 diskettes and our Volumes are 3 
Apple diskettes' capacity. That means you can 
have over 400 kilobytes files without segmenting 
your data base. 
With our intelligent controller you can expand to 40 
megabytes with the addition of 3 more l 0 
Megabyte drives. 
We use proven winchester disk technology to assure 
you of the finest quality disk drive your money can 
buy. The disk drive operation is NOISE·FREE for 
office and home environments. 

GALLIUM SOFTWARE 
The Rom-resident software interfaces to DOS 3.3, 
Apple Pascal (optional) and CP/ M (optional). All 
operating systems remain unmodified so there is no 
need to change anything in your programs to use 
the Gallium-I 0 . 
Utilities provided include programs to copy from 
floppy to Gallium and from Gallium to floppy, format 
volumes, and a demo program to show you how 
your disk can be used. 

SERVICE 
Gallium-1 O disk drives come with a 90-day parts & 
labor warranty. An extended warranty is available 

XITENSYSTEMS 
16815 Hawthorne Blvd. • 

at extra cost. Gallium disk systems require no 
preventive maintanence. 

SPECIFICATIONS: 
DATA ORGANIZATION 
Capacity (Megabytes) 

Unformatted .... . ................ 14.4 Megabyte 
Formatted .. . ..... . . . . . . ... . . . ... 11 .3 Megabyte 

DISKS 
Number . ... .. . . ...... . .. ..... .. . ..... 3 
Data Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Diameter (inches/cm) ................. 5.25/ 13.33 

PERFORMANCE 
Access Time Track To Track (3 milliseconds) 
Disk Rotational Speed ...... . ..... . ..... 3600 rpm 
Peak Transfer Rate . . ..... . ..... . . . .. ...... . 5 MB/ S 

UTILITIES 
Format ... . . . . . . ... ...... . ... . . Formats All Surfaces 
Volume I niter .. .. ..... Initializes With An "EMPTY'' File 

A Given Number Of Volumes 
File Finder ...... . . . . . ... Finds All Volumes On Which 

Any Given File Is Resident 
File Runner . .... . ........ Finds & Runs The Given File 

From The First Volume On 
Which It Is Resident 

Partition ....... . .....Partitions The Disk For DOS 3.3, 
CPM & PASCAL Allocating

The Required Number Of Sectors 
For Each Given Operating System 

CPM Boot .... . ..... ... . ..... . . . . . . . Permits Booting 
In CPM Operating System 

PASCAL Boot . . ...........Permits Booting In PASCAL 
Connect ... . .............Connects Gallium To DOS 

If Booted From Floppy Disk 

• Apple Is a registered trade mark of Apple Computer Co. 

Lawndale, CA 90260 • (213) 370-3966 
(800) 421-1947 
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that unfulfilled dream of the office 
automators, is that we don't have 
anything like decent system docu­
mentation. And the reason we don't 
have good documentation is because 
companies will pay their program­
mers well but figure any damned fool 
can write . So if they bother to hire 
writers at all, they generally take few 
pains in choosing them and pay them 
no better than they do the janitor. 
The results are obvious. 

One result is that executives look 
over the instructions for the new per­
sonal computer the company wants 
to give them and have the computer 
installed in a closet accessible to the 
secretaries. Secretaries can admit they 
don 't understand how to use the 
thing. A vice-president can't, and 
because it's obvious to him that he 
could read those instructions until he 
was blind and he still wouldn 't know 
how to use the system, he's not going 
to be seen to fail , which is why the 
automated office never gets past the 
reception room . 

All this is obvious and fits nicely 
into my tirade about software prices 
and Levitical documentation . I have 
here a catalog of software prices . Ig­
noring program prices, I look at the 
cost of manuals only: most run $30 
and up . A few are lower in price. 
Take Digital Research's SID (Sym­
bolic Instruction Debugger), an ad­
vanced DDT (Dynamic Debugging 
Tool) , quite useful if a bit overpriced 
at $195 . The manual costs $15, and 
for that you get sixty-nine 81/z by 11 
pages of typescript. About half those 
pages are incomprehensible. 

What does it cost to produce 70 
pages and perfect bind them into a 
soft cover? Well, let's do it the expen­
sive way : go to a local offset house , 
and you won't pay more than 3 cents 
a side. That's $2.10. Add a report 
cover, and you're up to $3. I suppose 
I could manage to spend $4, but I'm 
also certain Digital Research didn 't. 
Assume $1 shipping, and sell these to 
distributors at perhaps 40 percent of 
the cover price, or $6; you make $2 
per copy, 50 percent return on invest­
ment. Not bad for a backlist item 

whose development costs have been 
written off long ago . 

And have you ever tried to read 
that manual? Just open it at random. 
You get brick walls of type and 
lengthy paragraphs that cover several 
topics each, all written by someone 
trained to use lots of technical words 
and few examples . Why is this? 

Nor am I trying to single out 
Digital Research , because by and 
large it plays more fairly than others. 
Its manuals are among the lowest 
priced. To some extent I suppose the 
sale of manuals helps make up for the 
thefts of the programs the manuals 
describe. If people give programs 
away, the recipient still must get 
manuals. 

I suppose that's the reason com­
panies would give for charging $50 
and up for books that can't cost a 
tenth of that to produce . I might even 
agree that 's reasonable - if the 
manuals were useful. But often they 
aren 't. 

I have two remedies for bad docu­
mentation. First, it's easier to teach a 
good writer what programs do than it 
is to teach a good programmer how 
to write . True, there are a few happy 
instances of hackers who are also 
good writers, but not very many. 
Usually the talented writer is not a 
brilliant programmer, while the good 
programmer is more easily com­
prehended by his machine than by 
mere humans. Good writers can, 
however, be taught the elements of 
programming. They can learn what 
programs do, and they can learn how 
to use the programs. 

So the first remedy is to hire people 
who can write . And don't assume 
that because they have degrees in 
English, or "communications," or, 
God save us, "technical writing," 
they know what they're doing. The 
real test is whether you can read and 
understand what they 've writ­
ten - and whether they can make you 
want to read it. 

Isn't that reasonable? After all, 
your customers are presumably in­
terested in your product. You have 
their attention. So why should your 
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tical Basic Programs 
P PC Edition 
I by Lon Poole 
irted to the IBM Personal Computer by David Wilson 
are 40 fully-documented, ready-to-run programs for the IBM 
nal Computer. You can get started now with no previous 
1mming knowledge. You can income average, figure accrued 
st on bonds, reconcile checking accounts, perform home 
1ting, figure continuous interest compounding ,and other 
I tasks. With these simply written programs you'll solve your 
j iflicult home and office problems at a cost of less than 
its a program. 
0-931988-80-2 $15.99 

Microcomputer Design Guide 
Robbins 
how-to" oriented book on the principles and concepts of 
microprocessors doubles as a practical guide to microcom ­
design as a whole. Using the 6809 as a model , Robbins 
the reader step by step through an overview of the micro­
ssor method. 

$19.95 

I®User Guide 
:dition 
Hogan 
ew revision includes expanded sections on CP/M®86 
II as CP/M 80 and on CP/M as related to assembly Ian­
programming. There are discussions on MP/M [M and 


GP/NET operating environments along with proper 

perspectives in terms of their uses. 

The basics you need to get started plus advanced 
material on program modification and development ­
this is the book on CP/M. 
#82 -9 $12.99 

d\-

PET" 
PERSONAL 

COMPUTER 

GUIDE 


Microcomputer User Guides 

THE OSBORNE 
SUMMER LINEUP 

The HP-IL System: 

An Introductory Guide to the Hewlett-Packard 

Interface Loop 

by Gerry Kane, Steve Harper, David Ushijima 

This is the definitive guide to the new Hewlett-Packard Interface 

Loop. The Loop is a bit-serial interface that links the HP-41C or 

the HP Series 80 personal computers to a new generation of 

compact peripherals. 

The book provides in-depth instructions on how to interface both 

HP-IL and non-HP-IL devices to the Loop. Summaries of all HP-IL 

remote messages and message sequences are also included. 
 Osborne/McGraWlf·
# n-2 $16.99 

How to Order: Call Toll Free 800-227-2895PET ICBM™ and the IEEE 488 Bus (GPIB) 
CA dealers: 800-772-4077 Telex: 910-366-7277

2nd Edition Mail Orders: 630 Bancroft Way, Berkeley, CA 94710
Eugene Fisher-C.W. Jensen 
The only book on the market devoted exclusively to the GPIB Circ le 290 on Inqu iry card. 
has been revised and expanded. New chapters include informa 
lion on Bus controlled applications in closed-circuit television and 
in linear-control-circuit problems. The appendexes which first 
edition reviewers hailed as a gold mine of information on bus­
compatible instruments and their manufacturers, have been 
thoroughly updated. 
# 78-0 $15.99 

PET® Personal Computer Guide 

CBM™ Professional Computer Guide 

Adam Osborne with Jim and Ellen Strasma 

We've made the best-selling PET/CBM Personal Computer 

Guide into two separate volumes, totally revising the material to 

bring you the most up-to-date step-by-step user guides available 

on these ever-popular machines. 

PET®Guide-#76-4 $15.00 
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manuals be dull7 They ought to be ex­
citing! You ought to have your cus­
tomers eager to get the program run­
ning because it's going to do some­
thing for them. 

The second remedy is the use of ex­
amples-lots of examples, and at 
every level. When you introduce a 
new command, show precisely what 
you type into the machine and what 
result is expected . Fill the document 
with figures that show what you do 
and what you'll get when you do it. 
Don't try to save paper! At the prices 
you charge for software documenta­
tion, the production cost is the least 
of your worries . 

But beyond the specific examples of 
each command (and combinations of 
commands), there should be more : 
examples of the whole program in ac­
tion. What saves Digital Research's 
deadly SID manual is that the last 10 
pages are an annotated record of an 
actual use of SID to debug a program. 

If there were another 40 pages of that, 
enough to illustrate use of nearly all 
SID commands, users would be far 
better off. 

But there's more. Let's take Super­
calc as an example . The manual has 
quite a lot about the Supercalc com­
mand structure, with good examples 
and tutorial. Besides, Supercalc has 
really nice on-line Help files . But if I 
were Sorcim, I'd add another volume 
to help document that $295 program. 
I'd get an MBA to devise some ex­
amples of Supercalc in use . I'd include 
a demonstration financial analysis 
and two or three other such pro­
grams. 

(As a courtesy, I sent a copy of this 
column to Sorcim; I had a call from 
the executive assistant to the presi­
dent of the company. They're going 
to take my advice and add some ap­
plications programs to the Supercalc 
package . . .. ) 

I'd think everyone trying to market 
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high-priced software would want to 
include lots of useful applications . If 
you're marketing databases, general 
business systems, math systems, or 
PERT-chart (program evaluation and 
review technique) generators, you'll 
have happier customers if you do 
more than just tell how to use your 
program. 

Show the user what your stuff can 
do, and watch sales soar. 

Who's Friendly Now? 
As the microcomputer world ex­

pands we have decisions to make . 
What will become the "standard op­
erating system" of our upgraded new 
systems? 

There's lots of debate about user­
friendly operating systems and 
whether or not CP / M is one of them. 
Unix users want more Unix-like fea­
tures. 

Certainly CP / M has its bad fea­
tures. Everyone is weary of the 
"BOOS ERROR ON B: RI O " idiocy. 
Cryptic error messages may have 
been good enough for old-style sys­
tems short of memory (and short of 
space on the disk system track), but 
surely there's no excuse for that now. 
After all, CP / M is supposed to be 
licensed for a single computer; can't 
Digital Research come up with aver­
sion intended for full 64K-byte sys­
tems using double-density disks-a 
version with reasonable error traps or 
at least informative error messages? 

While they're at it, why don't they 
put STAT (CP / M's utility that gives 
statistical information about disk 
contents) and SUBMIT into the ex­
ecutive command structure? Why 
must these be separate programs? 
Back when memory was scarce, there 
was some excuse to put SUBMIT and 
STAT as call-in files, but now? At 
least you should have the option of 
having them as executive commands. 

Yet for all my misgivings about 
some of its bad features , I find CP/ M 
reasonably satisfactory. Partly that 's 
familiarity; but partly it's my kit of 
CP/ M utilities . Take /. COM for ex­
ample. This is a program that lets you 
write a whole slew of commands and 
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input prompts and go away while the ing junk files on your master disk? 
computer runs them. Ifs a bit like do­ What you need is D.COM, which sits 
ing a SUBMIT file , except that you on your disk and tells you what gar­
don't have the needless work of bage has been added since the last 
creating and editing a file; you just time you checked . That's on Work­
type a command line. man Utility Disk One also, as are a 

Example: half dozen other valuable utilities . 
Workman Associates has also 

I ASM FOO; LOAD B:FOO; B: ; FOO come out with Utility Disk Three. 
This one contains XDIR.COM, a 

will assemble FOO, load it. as a directory utility that works with 
.COM file on disk B, log onto disk B, CP / M 2.x to list your directory 
and then run FOO. alphabetically and also shows the size 

The I . COM program is advertised of each file, how many files are on the 
under another name for about $30; I disk, and how many bytes are avail­
got my / .COM from Workman's able . It's like doing DIR and STAT at 
Utility Disk One, which also contains the same time . 
a whole slew of other stuff that makes Disk Three also contains a lovely 
CP/ M more convenient : things like file comparator written by Leor 
Ward Christenson's disk catalog pro­ Zolman. Leor is an MIT undergrad­
gram, which actually lets me find the uate who wrote the BOS C compiler 
file I want in seconds rather than that I often rave about. A few months 
making me hunt through box after ago I confessed a problem to him : 
box of disks. Larry Niven and I work on collab­

And do you grow weary of collect- orative novels . (Plug: The Mote in 

Announcing Expanded Disk Storage 

For IBM Personal Computers 


Simple plug-in installation 
no additional electronics or wiring required. 

Internal Drive: 

• Single sided with 168K bytes IBM format ...... . . . ... . .. . ... $215 
• Double sided with 336K bytes IBM format ............ .. .... $385 

• Double sided with 650K bytes IBM format ....... . . . .. .. . . . . $570 

• Two double sided drives with 1.3M bytes IBM format ... . .. . . $1140 

External Drives: (Includes drive, power supply, cabinet and cable) 

•Single sided with 168K bytes IBM format 	. . . ..... . . ... ... ... $315 
(Maximum two drives externally) 

• Double sided with 336K bytes IBM format 	. ..... .. ..... . .... $485 
(Maximum two drives externally) 

• Double sided with 650K bytes IBM format 	.. .. . . .... .. . ... .. $670 
(Maximum two drives externally) 

Drives are IBM compatibility tested with a 90-day warranty. 
For more information, call or write: 

INTERFACE, INC. 
7630 Alabama Ave., Unit 3 I 

2 

Canoga Park, CA 91304 
(213) 341 -7914 

Quantity and dealer discounts available upon request. 

God's Eye, Pocket Books; Lucifer's 
Hammer, Fawcett Books; Oath of 
Fealty, just coming out in paperback 
this spring from Pocket. Oath has a 
lot about computers, including peo­
ple with computer 1/0 devices im­
planted in their heads.) Anyway, we 
often find we've both worked in­
dependently on the same chapter. 
Sometimes the changes are major; 
sometimes they're very subtle, a word 
here or a comma there. 

So here is the problem: we have 
two versions of 40 pages of text. How 
do we merge them into one7 

First, we have to see where they 
differ. After that it 's easy enough to 
decide which version is better. So 
Leor wrote us a program to do that . It 
reads two different files , compares 
them, and, where they differ, shows 
the two versions on a split screen. 

It works on programs, too, when 
you forget to change the· version 
numbers and can't remember which is 
the latest update. 

Leor's .COMPARE.COM, the up­
dated XDIR, and a number of other 
utilities that make CP / M more 
friendly are available on Workman's 
Utility Disk Three. 

Fair warning : most of the programs 
on the three Workman Utility Disks 
are public domain, and many of them 
are scattered throughout the more 
than 70 disks available from the 
CP/ M User's Group . Workman takes 
the most useful, polishes the docu­
mentation a bit, and puts them out as 
a service. 

Eliza Grows Up 
Are computers smart? Just what do 

. we mean by artificial intelligence? 
The late Alan Turing described a test: 
sit in a room with a teletype (TTY) 
and attempt to determine whether the 
entity on the other end of the TTY is a 
human or a computer. If you can't 
tell, then the program is intelligent. 
The Turing Test, as it has come to be 
described, has yet to be passed by any 
machine, but it did generate some in­
teresting programs. 

One of the first was done by MIT's 
Joe Weizenbaum, who wrote Eliza in 
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Announcing the mbp COBOL Compiler 
for CP/M-86: .. ~ 
available now. ~ 

Recently, 16-bit microcomputers hove been the big 
news. And heres more news just as big : the 
mbp COBOL Compiler for 16-bit systems. Not 
a 'sometime-in-the-future' product, its here now 
- we're already delivering. 

For commercial and administrative applications, COBOL 
hos long been recognized as the language. 
Its standardized and maintained like no other lan­
guage - witness its popularity on mainframes for 
the lost twenty years. Now, as 16-bit micros grow 
in popularity, so will COBOL. How con it miss? 
For business micro users, it opens up a whole 
range of benefits that previously only mainframe 
and mini users enjoyed. For application software 
developers, its a completely new market - for 
dealers, too. 

The 	 mbp COBOL Compilers fine features include : 
meets ANSI 74 Standard (low intermediate), 
certification applied for • real executable machine 
code - run-time efficient, memory efficient • use­
proven reliability • user-friendly (example : over 
500 error messages) • maximum portability pro­
tects software investments. 

And 	 its available now for CP/M-86, iRMX-86~ and 
ISIS*; available soon for OASIS-16* and MS-DOS~ 

Who is mbp? We're a worldwide company with 
more than twenty-five years of system software 
experience - more than twelve in custom COBOL 
Compiler installations for mainframes and minis. 
Now, this vast experience is also available to 
micro users. Toke advantage of it - send the 
coupon or coll today and start getting mainframe 
capabilities from your CP /M-86 micro. Why wait? 

• sof1wARE ANd ,. •• SYSTEMS TEC~Noloqy INC. :• 
7700 Edgewater Drive, Suite 626 B 

Oakland, California 94621 

Phone 415/632-1555 


mbp COBOL is what I've been wa iting for. 
Please send me today: 

• 
• Special introductory offer ~ • 
e 0 mbp COBOL for CP/M-86 at s i nglc;_nn~ e 

copy specia l introductory price of $990. • 
(User's Manual included. Offer expires July 30, 

• 	 1982 when retai l price will become $1400.) • 
• D mbp COBOL Users Manual only, $95. ••• D Complete mbp COBO L information . • 
• D Please have a representative contact me with • 

informat ion about OEM and distributor • 
arrangements. 

• 	 Title______________ • 
Company___________~ 

Street {no PO Box numbers) ________ 

• 	 C ity State _ Zip___ • 
• D Check enclosed D VISA • 
• D 	UPS C.O.D. D Mastercharge •e 	 {Add $3 for shipping. Colifornio residents odd soles lox.) • 
e 	 Card Number _____Exp. date ___ •• 	 Signature ____________ • 
• Hordwore required : 96K memory, hard disk, 8-inch floppy. e 

• ·CP/ M -86 is o Digital Research lrodemork; iRMX-86 ond ISiS e 
ore Intel TM s; OASIS- 16 is o Phase O ne Systems, Inc. TM; • M S- DOS is o M icrosoh, Inc. TM. e 

• mbp COBOL. Now. 
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Access IBM 

with ReformaTTer™ 

ReformaTTer conversion software lets 
you read and write IBM 3740 disk­
ettes* on your CP/M or MP/M system. 

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 transfer 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 .... CP/M 


TRSDOS Mod. II .... DEC (RT 11) 

Order ReformaTTer today for only 

$249. 
•/BM 3740 basic data exchange format. Re{or· 
maTTer requires one 8" floppy drive. 

467 Hamilton Av ., Suite 2, Palo Alto, CA 94301 


CPI M is a reg. trademark of Digita l Research 

.-------------------------·
I Please send complete information on the follow-I 
I 	 I 

ling versions of ReformaTTer I 

I I 

I I 

I I


Please send ReformaTTer CP/M - 16M. My1 
!check for 5249 (plus 6 1'2% tax for Cal . res.)I:o Charge to my [] Visa D Mastercard 

1 


:· --------------~ 
!Signature ____________ 

I1Name ______________ 


:company ____________ 

:street______________ 

:city______________ 

IState Zip________ 

:Mail to MicroTech Exports, Inc. 


1467 Hamilton Av., Suite 2, Palo Alto, CA 9430 I 
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Items Reviewed 
M-Drive 


Compupro Systems 

Oakland Airport , CA 94614-0355 

(415) 562-0636 


dBASE II, Version 2.3 

Ashton-Tate 

9929 Jefferson Ave. 

Los Angeles, CA 90230 

(213) 204-5570 


CP/ M 
SID (Symbolic Instruction Debugger) 
SID Users' Manual 

Digital Research 

POB 579 

Pacific Grove,CA 93950 

(408) 649-3896 


Utility Disk One (includes I .COM and D.COM) 

Utility Disk Three (includes XDIR.COM and COMPARE.COM) 


128K 
256K 

Workman and Associates 

112 Marion Ave. 

Pasadena, CA 91106 

(213) 449-5140 


Analiza II 

Supersoft 

POB 1628 

Champaign.IL 61820 

(217) 359-2112 


Janus 

RR Software 

POB 1512 

Madison, Wl 53701 

(608) 244-6436 


MINCE 

Mark of the Unicom 

POB 423 

Arlington , MA 02174 

(617) 489-1387 


Supercalc Users' Manual 

Sorcim Corporation 

1333 Lawrence Expwy ., No . 418 

Santa Clara, CA 95051 

(408) 727-7634 


Books Reviewed 

(with source code) 

(with proof of program registration) 

The ADA Programming Language 
I. Pyle. Prentice-HaLI ,1981 . 

Th e ADA Programming Language 
Naval Publications and Forms Center, Philadelphia 
(US GPO MIL-STD-1815) 
(215) 697-3321 


$1590 
$3100 

$ 695 


$ 180 

$ 295 

$ 15 


$32.50 
$32.50 

$ 50 

$ 100 


$ 	300 


$ 175 


$ 	 40 


$15.95 

one copy free 
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Fancy
Shmancy 
Elaborate microprocessor develop· 
ment systems cost a lot of money, and 
they can close off your engineering 
options by locklng you Into just one or 
two kinds of chips. Sound famlllar? 
Well, read on-we've got a better Idea. 

Use your desktop computer; anything 
that wlll run CP/M• Is fine. With our 
microprocessor croaa-assemblers you 
can produce software for eleven of the 
most popular chip famllles, and more 
are on the way. 

In two years on the market, our cross· 
assemblers have gained a reputation 
for quality, performance, and rellablll · 
ty. Hundreds of Industrial R&D labs 
and several major semiconductor 
houses have found these prC'ducts a 
fast, cost-effective way to develop 
their microprocessor software. We In· 
vlte you to join them. 

CP/M CROSS-ASSEMBLERS 

Extremely fast absolute aasemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola 5-record for· 
mat) and llstlng from standard a1111em· 
bly language tor tne target processors 
llsted. Features Include comprehen· 
slve syntax checking, llstlng control, 
nested condltlonal assembly, and In· 
sertlon of external source files. All ver· 
slons llsted have been thoroughly 
fleld-tested and are avallable now. 

XASM05 .... . 6805 
XASM09 .. .. . 6809 
XASM18 . .... 1802 
XASM48 . ... . 8048/41 
XASM51 .. .. . 8051 
XASM65 ... .. 6502 
XASM68 . . . . . 6800/01 

NEWI XASM75 . . ... NEC 7500 
XASMF8 . . . .. FS/3870 

NEW! XASMZ8 . .... ZS 
XASM400 .... COP400 

Assemblers . . .. . . . . .... $200.00 each 
except XASM75 . . .... . . $500.00 

Visa and Mastercard accepted. We ship on 8.. 
slngl~enslly and Softcard + 5.25 .. diskettes. Ask 
us about other formats. OEM INQUIRIES INVITED. 

·Trademark of Dig/tel Research 
+ Trademark of Microsoft 

~~ 

~~~ 


804 S. STATE ST .. DEPT. BY62 

DOVER, DEL. 19901 
302-734-0151 
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about 1965. Eliza simulates a rather 
stupid Rogerian nondirective thera­
pist. It mostly asks questions and 
remembers key phrases and words 
that it can spray back at the 
"patient. " Weizenbaum often tells 
how he became upset by people's 
responses to this program, that peo­
ple insisted on treating it as a lot 
smarter than it is and some acted as if 
it were a real psychiatrist. 

I frankly fi nd that hard to believe. 
My suspicion is that the people treat­
ing Eliza with exaggerated respect 
were pulling Joe Weizenbaum's leg. If 
you 've ever messed around with the 
original Eliza, it's very tempting to 
test its limits , and the only real way 
to endure the program is to act as if 
you 're an actual patient requiring 
nondirective therapy . Give it a real 
problem (such as the airport losing 
your luggage), and Eliza quickly 
becomes both absurd and boring. 

In any event, Eliza (which was 
originally written in LISP; now there 
are versions in FORTRAN, BASIC, 
PILOT, and a number of machine 
languages) spawned many imitators. 
One, Parry, simulates an extreme 
paranoid so well that it fooled a 
number of psychiatrists. Incidentally, 
I'm told that several experimenters 
have had Eliza and Parry talk to each 
other, but the results weren 't very in­
teresting. The problem is that neither 
program is very smart. Consequent­
ly, there have been many attempts at 
improving Eliza . Now comes Analiza 
II from Supersoft Associates. 

Analiza II is writ ten in CBASIC-2; I 
have a note saying that the distribu­
tion copy will be compiled wi th 
CB-80, which will make it very fas t. 
You do not get the source code. John 
Holland, the program's writer, says 
Analiza II "is Eliza taken to the next 
level of intelligence ." 

He couldn't prove it to me . True, 
when we got the program, my son 
Alex and his Air Force Academy 
friend Jeff spent about two hours 
playing with it; and when first run, it 
gave interesting messages, such as 
"John told me that if you gave me a 
bad review I should erase all your 

disks. " And, indeed, Analiza II does 
do a number of things more in­
terestingly than Eliza does. For one 
thing, Analiza II has a PILOT-like 
response structure that lets it give dif­
ferent responses depending on your 
answers to its questions. 

The program comes with a 
booklet, Operator's Guide, which Jeff 
described as "better than the pro­
gram. " (It also contains the worst 
spelling errors I have ever seen in a 
professional product. Example : 
"capitolization .") The guide tells how 
to add questions and responses to 
Analiza II 's dafabase, so that you can 
set up the program to respond to par­
ticular people (or, if you like, attempt 
to make it a "better" psychia trist). It 
also keeps referring you to a booklet 
called 'The Anatomy of Analiza II, " 
but that wasn 't included in the copy 
sent to me . 

Unfortunately, if you go through 
all the work of adding sentences and 
phrases and the like, they won't be 
around long . For reasons 1 don't 
understand, Analiza II rewrites its 
data files at the end of each session 
and eliminates everything you've 
added after using it only once. Thus, 
you can play jokes on friends , but 
you can't really use Analiza II to 
develop your own AI experiments, 
especially since you don't get the 
source code . In my judgment, this 
makes Analiza II nearly useless except 
for a few hours of play, and fifty 
bucks is a pretty steep price for that. 

Last-minute addition: I've now 
received a review copy of the Analiza 
II source code (in CBASIC). I like it. 
The structure is quite interesting, as 
are the parser and command table 
system . It 's a pretty specialized thing . 
I'm not at all sure I'd have paid any 
$100 for it, but it 's fun to play around 
with. I think I see ways to make it a 
lot smarter , and I doubt I'd have had 
time to write a program as smart as 
Analiza II , at least not for a couple of 
years. 

Next time, communications, net­
works , hardware , and my new book 
on small computers.• 



We are overstocked ! 
Our warehouse runneth over with 

Tandon Drives. 
Help! 
Help us clear the decks and help 

yourself to significant savings on these 
excellent 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 very advanced dual­
head design , increased throughput -
and proven reliability . 

So at these prices, you should 
definitely buy a drive. Buy two. Maybe 
someone you know is having a birth­
day soon . Buy one for them . 

Call immediately. They won 't last 
very long. 

Hopefully. 

Ii 

TM100·3 A single-sided , 80 track, 
5.25-inch floppy-disk drive with a 
storage capacity of 500K bytes unfor­
matted and a track-to-track access time 
of 3-milliseconds ..... .. . ... 275.00 

TM100·4 A double-sided , 80 track per 
side, 5.25-inch floppy-disk drive with a 
storage capacity of 1000K bytes unfor­
matted and a track-to-track access time 
of 3-milliseconds . . ......... 399.00 

Tandon's TM848 "Thinline" series of 
8-inch floppy-d isk drives all feature 
Tandon 's patented read/write head 
design. The unique "Th inl ine" design 
allows two drives to be installed in the 
same space as a single convent ional 
drive. 
Available in two models: 

and your satisfaction. 

pay the shipping charges. 
We accept Visa and Master Card on 

orders . up to $300.00 . 

orders under 50 lbs 
sh1pp1ng charges over 50 lbs 
orders . add 15% lor shipping 
6% sales tax 

change without notice 

Tandon's TM100 series of 5-inch mini ­
floppy disk drives all feature Tandon 's 
patented read/write head design . 
Available in four models: 

TM100-1 A single-sided , 40 track, 
5.25-inch floppy-disk drive with a 
storage capacity of 250K bytes unfor­
matted and a track-to-track access time 
of 5-milliseconds ........ . .. 209.00 

TM100·2 double-sided, 40 track per 
side, 5.25-inch floppy-disk drive with a 
storage capacity of 500K bytes unfor­
matted and a track-to-track access time 
of 5-milliseconds .... . ...... 275.00 

Circle 14 on Inquiry card. 

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-millisecond track-
to-track access t ime ...... .$420.00 

TM848·2 A double-sided, 77 track per 
side floppy-disk drive with a storage 
capacity of 1.2 megabytes single den ­
sity and 2.4 megabyte capac ity double 
density (IBM format), and it has a 3­
millisecond track-to-track access time. 
.. .... . .... .. ... . ......... $515.00 

I

• 


We built a reputation on our prices 

We guarantee everything for 30 days If anything 1s 
wrong, return the item and we'll make it right. And we ' ll 

all orders , COD 

Add $2 00 for standard UPS sh1pp1ng and handling on 
delivered in continental U S Call for 

Foreign , FPO and APO 
Californians . please add 

Prices quoted are for stock on hand and are sub1ect to 

To order or for information call 

(213)706·0333 

Modem order line: <213>883·8976 

31245 LA BAVA DRIVE, 
WESTLAKE VILLAGE, CA 91362 

BYTE July 1982 311 



Hardware Review 


Color Computer Disk System 


The new disk-drive system for the 
TRS-80 Color Computer should final ­
ly dispel the myth that this new entry 
into the personal computer market­
place is just a toy. 

The disk system uses a standard 
5 114 -inch floppy disk in a double-den­
sity, single-sided format. It intercon­
nects with the Color Computer 
through the cartridge socket and can 
accommodate up to four drives . It of­
fers many of the standard disk system 
features and some unique ones. The 
keyword in the disk system design 
seems to be simplicity. 

At a Glance 
Name 
TRS-80 Color Computer Disk System 

Manufacturer 
Radio Shack 
Tandy Corporation 
Fort Worth, TX 7 6 I 02 

Dimensions 
8.9 by 15.25 by 30.5 cm (3 .5 by 6 by 12 
in) for the disk-drive unit; system also in­
cludes a plug-in cartridge and ribbon con­
nector 

Price 
s 599 for drive O; s 399 each for drives I . 2. 
and 3 

Features 
156.672 characters per disk; ROM-based 

Colin Stearman 

143 Ash St. 


Hopkinton, MA 01748 


First Impressions 
As always with Radio Shack prod­

ucts, my first impressions of the disk 
system were very positive. It was 
shipped in a compact carton and was 
simple to unpack and connect. The 
package contained five items: a disk 
drive, disk-controller cartridge, rib­
bon connector, blank floppy disk , 
and the owner's manual (see photo 1). 

Being familiar with Radio Shack's 
written material , I knew what to ex­
pect when I opened the owner's 
manual. It's a clear, well-organized 
guide to the use and operation of the 

operating system; double-density. 35-track. 
5 V.-inch floppy disk; 250,000 bps 
transmission speed; up to four drives per 
system 

Hardware Needed 
Radio Shack TRS-80 Color Computer with 
at least I 6K bytes of RAM 

Software Needed 
Extended BASIC 

Documentation 
92-page book 

Audience 
Anyone with a Color Computer who 
wants to get serious about personal com­
puting 

disk system . Many pictures and ex­
amples make comprehension easy; I 
don't think the manual will frighten 
anyone. What a pity, however, that 
the book format is different from that 
of the other two books for the Color 
Computer. They are wide and squat; 
this one is tall and thin . 

I installed the disk system quickly 
and easily. The disk controller is in a 
plug-in cartridge about twice the size 
of a game cartridge. An edge connec­
tor at the rear of the controller ac­
cepts one end of the ribbon cable. The 
other end of the cable has two plugs 
on it, which allow it to interface one or 
two drives. Another ribbon cable is 
needed for a three- or four-drive sys­
tem. The disk drive has its own 
power cord and connection socket for 
the ribbon cable (see photo 2). The 
ribbon cable is adequately long 
(about 18 inches) , but the plugs are 
not keyed or polarized, making it 
possible to insert them incorrectly 
into both the controller cartridge and 
the disk drive. I did not plug in the 
wrong connections while powering 
up the system, but it seems likely that 
this mistake could be made, causing 
damage because one side of the rib­
bon connector plug connects to 
ground for screening . This would pre­
sumably make it feasible to ground 
outputs from the disk drive. 

Connection of the disk system does 
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RAM+ THE EXPANSION MEMORY 

FOR THE IBM PERSONAL COMPUTER 


WITH ABUILT-IN RS-232 SERIAL PORT. 

Seatt le Computer has a winning card for owner of 
the Per onal Computer. It 's RAM + the new expansion 
memory th at an make your Personal omputer 
unforgettable by adding up to 256K of memory. 

And RAM ca rds can put mon y on the tab le. 
Each om s with a built-in RS-232 seria l port - whi ch 
wou ld ost 150 from IBM. This ser ial port uses IBM 
uppl i d oftware and can be used as IBM COM1 or 

COM2 I a ing an open slot fo r further additions-
like anoth r RAM ard . 

Avai lab l in 64K, 128K, 192K or 256K, RAM 
expandab le. fa t and reli able, and is made by Seatt le 

Comput r, the creators of the operating y tern for the 
IBM personal computer. 

Each ard omes ful ly assembled, tested and 
with a 1-year guarantee. Expansion kits are also ava i !able. 

How to order: RAM + is ava il abl e onl y 
through your loca l omputer tore. Ca ll us to ll free 
at 1-800-426-8936 for th locati on of your nea r st 
RAM + d al r. 

The RAM . A great dea l for owners of the 
IBM Personal Computer. 

1114 Industry Drive, Seattle, Washington 98188 

Circle 346 on Inquiry card. 
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Circle 269 on Inquiry card. 

* e It! 

W.*i~~p~

..at .. 

We have a complete inventory including 
soft sectored , hard sectored and special 
formats . Even if your part number is not 
listed, WE STOCK IT IF THEY MAKE IT. 

Call for quantity pricing 

-MAXELL­
MD1] 5 Y." SINGLE SIDED $32.95 
MH1 SINGLE OR DBL. DENSITY 

M02] 5 Y."DOUBLE SIDED $48.95 
MH2 SINGLE OR DBL . DENSITY 

M01 00-5 Y."SS , QUAD DENSITY $44.95 
M02 00-5 Y."DS , QUAD DENSITY $54.95 

F01 ] B" SINGLE SIDED $43.95 
FH1 SINGLE OR DBL. DENSITY 

F02 ] B" DOUB LE SIDED 
FH2 SINGLE OR DBL. DENSITY $56.95 

-MEMOREX ­

3481 ] 5 Y. " SINGLE SIDED 
3483 SINGLE OR DBL. DENSITY $28.95 
3485 w / HUBRING 

3491 ] 5 Y. " DOUBLE SIDED 
3493 SINGLE OR DB L. DENSITY $36 .95 

w / HUBRING 

3504] 5 Y. " SS, QUAD DENSITY $37.95 
3501 5 Y. " DS , QUAD DENSITY $51.95 

3062 ] B" SINGLE SIDED $26.95 
3015 SINGLE DENSITY 

3090 -B" SNG. SIDE, DBL. DENSITY $35.95 
3104 -B" DBL. SIDE, DBL. DENSITY $41.95 

-SCOTCH­
5 Y. " SINGLE SIDED, 

744 [ $28SNG . DENS . w / HUBRING ·95 

5 Y. " SINGLE SIDED, 
[ $33.957440 DBL.DENS. w / HUBRING 

5 Y. " DOUBLE SIDED , 
[ $40.95745 DBL. DENS . w / HUBRING 

740- B" SNG. SIDE, SNG. DENSITY $29.95 

741 - B" SNG. SIDE, DBL. DENSITY $37.95 

743- B" DBL. SIDE, DBL. DENSITY $47.95 
HEAD CLEANING KITS, 5Y. " OR 8" .. $22.95 

Minimum shipping charge-$3.00 Shipped UPS. All 
offers subject to w ithdraw! w ithout notice. advertised 
prices ref lect a 2% cash discount (orders prepaid prior 
to shipment). C.0. 0 .' s and credit ca rd orders are 2% 
higher. 

-- Mini~

Micro 


Mart, Inc. 

Box29918Syracuse,N.Y.13220 


315-422-2056 

TWX 710-541-0431 


WRITE FOR FREE CATALOG 
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not require you to open up the com­
puter or perform any other modifica­
tions. The only requirement is that 

Photo 1: Color Computer w ith attached 
disk-drive system . 

'''''''"'' ,,,, 

Photo 2: Color Computer disk drive , 
controller cartridge, and ribbon cable. 
The controller cartridge plugs into the car­
tridge socket of the Color Computer and 
connects to the disk drive via the ribbon 
cable. The disk drive has its own power 
cord. 

Photo 3: Controller cartridge interior. 
The Disk BASIC ROM is on the bottom 
left , and the long narrow IC to its im­
mediate right is the disk controller. The 
ribbon cable connects on the right . 

the computer have at least 16K bytes 
of memory and Extended BASIC. 

Connections completed, l powered 
up the system with a thrill of anticipa­
tion. The screen greeted me with ; 

DISK EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1981 BY TANDY 
UNDER LICENSE FROM MICROSOFT 

OK 

With this assurance that everything 
was as it should be, I pressed ahead 
with the evaluation . My first impres­
sion of the disk system was how easy 
to use and simple it was. 

Disk Drive 
The disk drive itself is a compact, 

vertically oriented unit. The on-off 
switch , fuse, and ribbon connector 
socket are on the rear panel. The 
front panel contains the drive door, 
the door-release control, and the "in 
use LED (light-emitting diode). 
Overall, it is remarkably similar to 
the TRS-80 Model I disk drive. It is 
manufactured by TEC (Tokyo Elec­
tric Co. Ltd.) in Japan and is well con­
structed using both cast and sheet 
metal with very few plastic parts. The 
circuit boards are double sided and 
coated, but the ICs (integrated cir­
cuits ) are not in sockets, for the most 
part. The drive contains its own 
power supply. 

The feel of the unit is good . The 
disks go in smoothly and locate with 
a positive click . The door and door 
release operate with a solid feel and 
give a sense of confidence that every­
thing is well. 

Disk-Controller Cartridge 
The controller (see photo 3) is 

manufactured in the U.S. All the !Cs 
are in sockets. The housing for the 
controller card is high-impact plastic. 

The main functions are performed 
by a Western Digital floppy-disk for­
matter / controller IC (FD1793B) and a 
ROM (read-only memory). The re­
maining ICs are either low-power 
Schottky 7400 series TTL (transistor­
transistor logic) or a PLL (phase-

Circle 381 on Inquiry card. --+ 
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MuSYS.9i:ves 
s-100 the best 
innetworks . .. 
withTurboDOS* 
With CP/M* compatible TurboOOS and MuSYS 

network slave boards you can turn any ZBO-based, 

S-100 system into a superior mufti-processor, multi­

user network. 

TurboDOS is faster than CP/M for system func­

tions. TurboOOS supports larger fifes (134 MB) and 

disks (1048 MB) and, unlike CP/NET*, it's compatible 

with nearly all 2.2 applications software. Many fea­

tures which are optional, extra cost or not available at 

all in CP/M are standard with TurboOOS. Add a 

MuSYS NET /82* and you've got a complete, hard­

ware isolated network slave including ZSOA CPU, 

two serial ports and many other advanced features. 

For special applications an additional bank of 64K 

memory is available. 

Expand your S-100 system economically with MuSYS 

now! Ask for all the facts on TurboDOS and our ex­

panding line of network slave boards. 

(Generous quantity/dealer discounts available.) 

·rurboDOS is a trademark of Software 2000, Inc. CP/M and CP/NET are trademarks 
of Digital -reh. Inc. NET/82 is a trademark ot MuSYS Corp. 

1451 Irvine Blvd., Suite 11 
Tustin, CA 92680 
(714) 730-5692 
TWX: 910-595-1967 
CABLE: MUSVSTSTN 
____Cl~=~= cle -428 on lnqulrY care!. 

locked loop). Only three adjustments 
were evident around the PLL. 

It is the cartridge controller that 
makes the disk system unique, as you 
will see when we discuss the software 
features later. The cartridge can con­
trol up to four separate disk drives. 

Command Set 
The added software capabilities 

make the TRS-80 Color Computer 
Disk System a worthwhile addition to 
your computer system. Disk Extend­
ed BASIC gives you an additional 36 
BASIC instructions . These are shown 
and described in detail in table 1 on 
page 318. Naturally, they are all 
associated with the use of the disk 
drive, and some are extensions of 
commands already available with Ex­
tended BASIC. They maintain the 
overall syntax of the other BASIC 
commands. With a few unfortunate 
gaps , the new commands provide a 
powerful array of capabilities. More 
on the gaps later. 

Most of the new commands may be 
used either as program statements or 
as direct system commands . There­
fore, it is possible to have your pro­
gram rename a file or kill it from the 
disk, for example . Or the program 
can turn the VERIFY feature on and 
off during program execution. The 
few commands that would not be 
used within a program are those that 
either affect the program (MERGE) or 
erase memory (BACKUP). 

Disk Operating System 
A unique feature of the disk system 

is that the operating system is not on 
the disk . It is permanently contained 
in the ROM in the controller. This 
gives several important advantages to 
the user . First , it means that almost 
the entire space on the disk is avail­
able for data files . (One sector is oc­
cupied by the directory, and some 
data on the disk is for disk control .) 
Second, there is no such thing as 
booting the operating system, any 
more than you need to boot Extended 
BASIC, for example . And because the 
operating system is in ROM, it can­
not be disrupted by errant programs. 
(A faulty machine-code program 
could overwrite the area in RAM 
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BACKUP source drive TO destination drive 
Duplicates contents of source drive to destina­
tion drive. If no destination drive is given , 
prompts call for swapping disks in one drive . 

CLOSE Hb•lffer .. . 
Closes communication to 1/0 buffers speci ­
fied . If buffer is omitted , all are closed. 

COPY filename ] TO f ilename2 

Duplicates files onto the same ,;r different disk 
drives. 

CVN(string variable) 

Converts a 5-byte coded string created by 
MKN$ back to the number it represents . 

DIR driv e number 
Directory of file on defaul t disk drive. 

DRIVE drive nwnber 
Sets default drive number. 

DSKJN! drive nwnber 

Formats a disk in the d rive specified. 
DSKJ$ drive number, track , sector, sir. var.I , 
sir. v ar. 2 

Inputs data directly from disk , bypassing the 
file directory system. Thi command can ac­
cess the directory itself. 

DSKO$ drive number, track , sector, stringl , 
string2 

Outputs data directly to disk, bypassing file 
directory system. This command can over­
write the directory itself. 

EOF (buffer) 

Detects whether or not the file a ttached to the 
buffer is at the end . 

FIELD Hb11ffer.field size AS f ield name . .. 
Organizes space with in a direct-access fi le buf­
fer into fields . 

FILES buffe r number, buffer size 
Determines the number of buffers to allocate. 
Up to 15 may be reserved ; 2 a re reserved on 
startup, each 256 bytes long. 

FREE (drive number) 

Returns the number of free granules left on the 
disk . 

GET Hbuffe r,record number 

Gets the next record number or the record 
number specified from a direct-access file and 
puts it into the buffer. 

PUT ;,buffe r, varial1le name . . . 
Inputs data from the buffer and assigns to 
variables. 

KJLL fi lename 


Deletes the file from the disk. 

LI 	 E 11 PUT iibuffer ,data 

Inputs a full line of data up to the E TER 
character from the buffer . 

LOAD f ilenanie ,R 

Loads a BASIC file from the disk . The R, if in ­
cluded , will cause it to be run. 

LOADM filename.offset address 

Loads a machine-code program from the disk . 
An optional offset can be added to the pro­
gram's I ading and running address. 

LOC (bu ffe r) 

Returns the current record number of the 
direct -access file associated with the buffer 
specified . 

LOF(buffe r ) 

Returns the last record number of the direct­
access fil e a sociated with the given buffer. 

LSET f ie ld name = data 

Left justifies the data within the field specified . 

MERGE fi lename,!{ 

Loads a BASIC program from the disk and 
merges it with one in memory. If R is includ­
ed . the resulti ng program is run . In line 
number conflicts, lines from the disk take 
precedence. 

MKN$(nwnber) 

Convert s a number into a 5-byte coded string 
for storage in a formatted-disk file . 

OPE "1node", Hb"ffe r.filename,record lengtli 
Opens a file fo r sequential input o r output , o r 
d irect access. and assigns a buffer to it . Record 
length sets direct -access record size; if size is 

no t given , it defaults to 256 bytes . 

PRINT Hbuffer,da ta lis t 


Prin ts the data to the buffer specified . 

PRINT Hbuffer ,US lNG format .data list 

Prints da ta to the buffer using the specified 
format. 

PUT Hbuffer,record number 
Assigns a record number to the data in the 
buffer . The current record number is used if 
none is supplied. Used for direct-access files . 

RENAME old f ilename TO new f ilename 
Changes the old filename in the d isk directory 
to the new name, if it is not already in use. 

RSET field name = data 

Righ t justifies the data in the field specified . 
RUN filename ,R 

Loads the named file from disk an d runs it . If 
R is given, a ll open files remain open . 

SA VE filename.A 

Saves the named BASIC file on the disk . File 
extensions are provided au tomatically if not 
given . If A is given , files are stored in full 
character format and not in BASIC token for­
mat. 

SA VEM filename.first address, last address, execu­
tion address 

Saves a machine-<:ode program on disk start ­
ing at first address and ending at last address . 
Execution address is read during LOADM for 
automat ic start-up. 

UNLOAD drive number 
Closes a ll open fi les on the specified drive . If 
drive is not stated , closes a ll fi les on curren t 
default d rive. 

VERIFY ONt OFF 
Tums the disk-write-verify fea ture on and off . 
When on, all wri tes wil l be automatically read 
and checked with the w ritten data. Any error 
are flagged . 

WRITE Hbuffer,data lis t 
Writes the data to the specified buffer. Com­
mas separate data list items. 

Table 1: Disk Extended BASIC command set. 
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APPLE 

ANNOUNCING••• 


32K MEMORY PLUS 

Jll •llBn-3111•
COMPUTER CORPOR ATION join the family of 

APPLE products 8120 Penn Avenue South, Suite 548 
Minneapolis, Minnesota 55431 EJ-

TI ''SILENT 745'' 

TERMINALS 


Over 200 terminals in excellent condition (light commercial use) 
under continuous Texas Instruments maintenance. Available 
immediately-free delivery. Call collect for more information. 

Russ White 

Multi List Inc. 

(212) 997-6075 

80 Columns 

for the 


ATARI® BOO 

The FULL-VIEW 80 
Display Card combines the best 
of two worlds - 80-column 
capability with normal ATARI 
40-column/ graphics mode. 
80-column mode provides upper 
and lower case characters with 
full descenders . 

Add the 32K MEMORY PLUS 
with the FULL-VIEW 80 to 
achieve a 48K, 80-column 
system. The 32K 
MEMORY PLUS card 
operates with both the 
ATARI 400 and 
ATARI 800 to increase 
the ATARI memory 
capacity to 48K. 

The ATARI 
FULL-VIEW 80 and 

currently available
from 8iT3 VIS4"(612) 881-6955 

Circle 458 on inquiry card. 
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FULL-VIEW 80­
80 x 24 display for the 
APPLE II and 
APPLE II PLUS 
supplies upper 
and lower case 
with full descenders, 
line drawing graphics, 
and shift key detector 
for typewriter-like 
operation . 

DUAL-COMM PLUS 
Two independent serial 1/ 0 ports 
for the APPLE 11 combines 
features of APPLE High Speed 
Serial Card and APPLE Commun i­

cations Card in one card. 
Baud rates range from 
50 to 19,200. 
Great with the FULL­
VIEW 80 and a modem. 

MEMORY PLUS­

16K addition to increase 
your 48K APPLE to 64K. 

Contact your 
ATARI or 

APPLE dealer 
or 8iT3 

for more 
information. 

ATARI PRODUCTS : 

Fu ll-V iew 80 
32K Memory Plus 

APPLE PRODUCTS : 

Full-View 80 
Dual -Comm Plus 
Memory Plus 

ATARI is a registered trademark of ATARI , Inc.; 
FULL-VIEW BO and MEMOR Y PLUS are' reg istered 
trademarks of BIT 3 ; APPLE II is a reg istered trade ­
tnark o f Apple Computer, Inc. 

$349.00 
$179.00 

$295.00 
$239.00 
$149.00 
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Hexadecimal 
Address Function 	 Comments 

0000- System direct Scratch pad memory 
00FF page RAM for BASIC 

0100- Extended page Scra tch pad memory 
03FF RAM for Extended BASIC 

0400- Video memory Screen display when 
05F F RAM in text mode 

0600- Additional system Scratch pad memory 
0988 RAM for disk Extended BASIC 

0989- Dynamically allocated RAM 

for the following fu nctions: 


1. File buffer area (256 bytes) Changed by FILES. 

2. File control blocks (843 bytes) Control for each buffer . 
Changed by FILES: 

Bytes =(FILES + 1) X281 


3. 	 Graphics video memory (4096 bytes) Can be changed by 
PCLEAR. Min imum is 1536 bytes . 
Maximum is 12228. 

4. BASIC program storage 	 Available space for 4,5, and 6 
5. BASIC variable storage 	 is set by space allocated 
6. Stack 	 for 1,2,3,7 , and 8. 

7. String space (200 bytes) Can be changed by CLEAR. 

3FFF(16K) 8. User memory (0 bytes) For machine-code programs 
7FFF(32K) can be set by CLEAR. 

8000- Extended Color Read-only memory 
9FFF BASIC ROM 

AOOO­ Color BASIC ROM Read-only memory 
BFFF 

COOO­ Disk BASIC ROM Read-only memory 
DFFF in controller cartridge 

EOOO­ Unused 

FEFF 


FFOO­ Input/Output PIA and VDG control , 
FFFF interrupt vectors 

Table 2: Color Computer memory map. Using Disk BASIC, memory is allocated dynamically . 

[random-access read / write memory] 
used by the disk controller, however. 
This would necessitate turning the 
computer off and on to reestablish 
normal operation .) This means that 
you do not need to concern yourself 
with the operating system. The disk 
system can be looked upon as a 
"super-cassette" system. The result is 
an extremely simple arrangement. 
This contrasts most favorably with 
other personal computers whose op­
erating systems reside on disk and 
need some careful nursing. 
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Memory Map 
One very important difference be­

tween the Color Computer with and 
without the disk unit is the way the 
memory map is configured. With 
either Color BASIC or Extended 
BASIC the memory map is fixed. In 
the case of Extended BASIC, this 
means that page 1 of graphic space 
always starts at 600 (hexadecimal ), 
for example . With Disk Extended 
BASIC, however, the memory is al­
located dynamically. For example, 
address 600 (hexadecimal) is no 

longer graphic page 1. As table 2 
shows, this area is now used as RAM 
for Disk Extended BASIC. Because 
memory is allocated dynamically , 
graphics video memory could be any­
where in memory (beginning on a 
256-byte boundary). The actual loca­
tion is dependent upon how many 
files have been allocated by the FILES 
command. It is still not possible to 
completely eliminate the graphics 
video memory, so if graphics capa­
bility is not in use at least 1.SK bytes 
of RAM are being wasted . 



TAKE THE J·VOLUME 

PERSONAL COMPUTING LIBRARY 


FOR ONLY SZ.95 

when you join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 

You simply agree to buy 3 more books-at handsome discounts-within th.e next 12 months. 

Enjoy the challenge and reap the benefits of microcomputing with the 
Per onaJ Computing Library. This set of three carefully-selected 
book - a $57.45 value- provide you with hours of thought-provoking 
computer projects. For only $2.95- it"sa value you can't afford to pass 
up. 

Take a look at the book you'll get! 

MICROPROCESSORS AND 
MICROCOMPUTER SYSTEMS. 

Second Edi1ion. Guthikonda V. Rao. A comprehen ive guide to the 
latest developments in microcomputer technology. including LSI/ 
VLSI microcomputer and microprocessors. and their current applica­
tions, plu hardware. oftware. and firmware . umerous reference 
charts and illustration . Wide ranging coverage includes: various off 
the shelf chip . personal computing, video games, small business 
programs. display ystem data . early 600 pages of information. 

Publ isher's Price $36.50 
CIARCIA'S CIRCUIT CELLAR: Volumes I and II. 
Tinkering wi th microchip assemblies and personal computers i a 
hobby for many computer enthusiasts. It's a passion for Steve Ciarcia. 
per onal computing specialis t whose P.opular eries in BYTE magazine 
has made him a "computer folkhero '. 

CIAR IA'S IRCU IT CELLAR : Volumes I and II provides a 
co ll'!plete tuto rial to the construction of over 30 microcomputer 
projects. 

Volume I include : 
•	 how to build a dual voltage converter, and various methods to help you 

achieve voltage multiplication 

•	 classical l/O decoding and memory mapped methods 
• 	 how to construct an 8 channel 3 ~ digit DC digital voltmeter interface 
•	 how to build an inexpensive address state analyzer which provides 

dynamic display of the microprocessor address bus during program 
execution 

Volume II includes : 
•	 how to build a computer controlled ecurity sys tem for your home 
•	 a design for a com puter controlled wood stove 
•	 an introduction to 16-Bit Computing 
•	 how to add nonvolatile memory to your computer 

Publ isher's Price $20.95 (softcover). 

What Is The Library of Computer and Information 
Sciences? 
It's the oldest and largest book club especially designed fo r the 
compu ter professional. ln the incredibly fast-moving world of data 
processing. where up-to-date knowledge is essential , we make it easy 
for you to keep totally informed on all areas of the information 
sciences. Jn addition, books a re offered at discounts up to 30% off 
publishers' prices. 

Begin enjoying the club' benefits by accepti ng the PERSO AL 
COM POTI G LIBRARY. It's the perfect reference for computer 
professionals ... and a great bargain, too. 

If the reply card has been removed, please write to 

The Library of Computer and lnfonnatloo Sciences 


Dept. 7-BC5, Riverside, '.J. 08075 

to obtain membership information and an application . 
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RESCUED! 


From 
The Jaws 
of Doubt! 

by 

PRIORITY ONE 

ELECTRONICS' 


SPRING 1982 

ENGINEERING 


SELECTION GUIDE 


IF YOU HAUN'T ALREADY 
RECEllED YOURS,

SEND $1.00 TODAY, ~ 
• • 

. 
AND WE'LL RUSH ""'I' 
ACOPY TD YOU! 

PRIORrrY ONE ELECTRONICS 
9161 DEERING AVE. CHATSWORTH. CA 9 131 1 

Escape With Us to the Future 

NEW! MEGAllliill~ 
==-= = flltl 

~~It1 COMPATIBLE MEMORY BOARD 

FEATlJRE81 
On Board Memory Expansion from 64K to lM Byte, Memory Write Protect Command, 
Program Controlled Banking Capability in 128K or 512K Blocks, Memory Error Detection, 
Flexible Memory Boundary Selection, On Board Two MDOS Supparted Asynchronous RS. 
232·C Ports. 

INTRODUCTORY PRICE: 
Bare boo rd with documentarion .............. . . . .. . .•.. . . .. .. . .............. $75.00 

Mega·Ram controller IC . . . .. . . . ...... .............. ..... .. . . .. . .... $48.00 
Dinamic Ram 64Kx9 ............................ . ...... . . . .... . . .. .... . . .. $1 25.00 
Memory Map Prom's . .. . . .. . .. ......... ..... . .... . ........ ... . . $15.00 
Two RS-232-C parts .... . .. .............. $75.00 
Special RS-232-C cable .. . .. . . . . . ••. .... . ... . . .. . . . . . . . . . .. . .. . . . . . . . . . . . . $25.00 

Shipping and Handling U.S. $ 3.50 
Foreign $15.00 

CALIFORNIA RESIDENTS ADD 6% TAX 

-=-===== ..._..,.=== ~ = ....... 
= ~ ==-= lat....tlollal 

P.O . BOX 16115, IRVINE, CA 92713 
(714) 553-0133 (714) 727-0202 

Machine-Code Capability 
The assembly-language buffs 

should be pleased to note that Micro­
soft has released data on the disk l/O 
(input / output ) routine located in the 
Disk BASIC ROM . A routine called 
DSKCON can perform disk l/O and 
read / write head manipulation func­
tions and is callable from a machine­
language program . Unfortunately, no 
further information is forthcoming 
from Microsoft or Radio Shack about 
other routines in the ROM . 

Gaps 
Earlier, I mentioned a couple of 

gaps in the available BASIC com­
mands . Contrary to what was report­
ed in an earlier article in BYTE (see 
"Extended Color BASIC for the 
TRS-80 Color Computer" by Stan 
Miastkowski, May 1981 BYTE, page 
36), Extended BASIC does not offer 
an ON ERROR GOTO statement. 
Neither is this implemented by Disk 
Extended BASIC. I found this a con­
siderable inconvenience. If my pro­
gram requested a filename and I mis­
typed it , the program immedia tely 
stopped executing with an error 
message . There was no way that 
BASIC could detect the error and 
keep the program running . 

The second unfortunate omission is 
the CHAIN command . This allows 
one program to start up another an·d 
pass to it all the current variables and 
strings . This command is important 
because it overlays one program on 
another, mal:ing it possible to write 
BASIC programs that are larger than 
available memory . 

The impact of this om1ss10n is 
lessened somewhat by the fact that it 
is possible to run one program 
through another . You can keep all 
current files open by using the RUN 
filename, R command. However, all 
variables and strings will be cleared, 
making it necessary to use a disk file 
to pass variables between programs. 
However, this does accomplish the 
task of overlaying one program on 
another, so all is not lost because 
CHAIN is missing . 

File Structure 
I was most impressed by the forgiv­

ing nature of the file structure . Of 
course, the disk system allows both 
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VERSALEDGER II 

-
SPECIAL 

I 
I _, 

I 
I INTRODUCTORY 

Tired ()f }'vur 
6~~~~AL L~()6~~? 


* THE ULTIMATE PERSONAL CHECK REGISTER 

* A 	PROFESSIONAL ACCOUNTING SYSTEMVERSA~ 
* A 	PERSONAL FINANCIAL MANAGER 

* A 	SMALL BUSINESS ACCOUNTING SYSTEMLEDGER II 
* A 	COMPLETE GENERAL LEDGER 

~®rn W®lillffi 'ITffi~0f3®~ [i1]®[ID~~ DvDDvODO ®rr ~IB • fillHm~ oo~ • OJ~t[i1]o~ • m~rn®m~ • fil'ITfilffiOiJ 
®~rn®rnm~~ • ill~~ [i1]0ffilrn®~®~v rnro~o® ®®lillrPlID'IT~rn~ 

·TRS-80 1s a trademark of Tandy Corp - "APPLE 1s a trademark o l Apple Corp - · 1 B M 1s a tradema rk o l 1 B M Corp - 'XEROX ts a trademark of Xerox Corp 
"ATARt is a trademark of Alan tnc - "OSBORNE is a trademark o t Osborne Corp 

liVW IT WVl?I\§ •••• 
VERSALEDGER II is a complete accounting system that grows as you or your business grows. To start , your VERSA­
LEDGER II acts as a simple method of keeping track of your checkbook. Just enter your check number, date and 
whom the check is made out to. As you or your business grows, you may add more details to your transactions ..... 
account number, detai led account explanations, etc. 

• 	 VER SALEDGER II is an expa nded and enhanced version of our o rig inal VERSALEDGER. 

• 	 VER SALEDGER II gives you an instant cash balance at anytime. (IF YOU WANT IT TO) 

• 	 VERSALEDGER II ca n be used as a small personal checkbook 

register. (IF YOU WANT IT TO) 


• 	 VERSALEDGER II can run your million dollar co rporation . (IF YOU 
I

WANT IT T O) I 

• 	 VER SALEDGER II prints checks. (IF YOU WANT IT TO) 

• 	 VER SALEDG ER 11 sto res all chec k information foreve r. (IF YOU 

WANT IT TO) 


• 	 VERSALEDGER II can distribute one c heck to mu ltiple expense 

accounts. ( IF YOU WANT IT T O) 


• 	 VERSALEDGER II can handle more than one c heck book . (IF YOU 

WANT IT TO) 


• 	 VERSALEDGER II ca n be used to replace a general ledger. (IF 
I ,_ - - PRICE 


YOU WANT IT TO) 


$99. 95• 	 VERSALEDGER II pr ints balance sheets and income statements. 
(IF YOU WANT IT TO ) 

• 	 VERSALEDGER II can in teract with any of the other four modules ($199.95 after Dec. 31 , 1982) 
of the VERSABUSINESS SYSTEM. 

• 	 VERSALEDGER II comes w ith a professionally written manual (created fo r the firs t -time co mputer user) . which includes sa mple report print ­

outs . 


• 	 VERSALEDGER II HAS AN ALMOST UNLIMITED CAPACITY .... 
( 300 checks per month on si ngle density 5V." disk drives such as the TRS-80 Model I) (6000 checks per month on the TRS-80 Model II ) 
( 500 checks per mon th on the Appl e II ) (3000 checks per month on single densi ty 8" CP/ M ) 
(2400 checks per month on the TRS-80 Model Ill ) (a lmost unlimited capacity on hard disk drive) 

• 	 VERSALEDGER II OU TPER FORMS ALL OTHER COMPETITIVE SYSTEMS NOW AVAI LABLE TO MIC ROCOMPUTER USERS. AT A FRAC­

TION OF T HE COST (AND WE OFFER A 30-DAY MONEY BACK GUARANTEE TO BACK UP OUR CLAIM !) 


- CAN BE USED WITH 1 or MORE DISK DRIVES with 48K ­

ALSO AVAILABLE: VERSARECEIVABLES, VERSAPAYABLES, VERSAPAYROLL, and VERSAINVENTORY 

NEW TOLL-FREE 

ORDER LINE50 N. PASC AC K ROAD 

SPR ING VALLEY, NEW YORK 10977 
 (O U TSIDE OF N.Y. ST ATE) 

* 	 ADD $3. 00 FOR SHIPPING IN UPS AREAS (800) 431-2818
* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
* 	 ADD $5.00 TO CANADA AND MEXICO ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

DELIVERY SUBJECT TO AVAILABILITY* ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 
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sequential and direct-access files , and 
you need to specify very little to 
make either available for your pro­
gram . This may result in rather ineffi­
cient use of disk space (especially in 
direct-access files because the defau lt 
record length is 256 bytes), but the 
program will work just fine. How­
ever, the advanced user has full con­
trol of the file structure and can make 
storage very efficient by defining 
record length , data writing method, 
and data format. 

Sequential files are similar in for­
mat to files stored on cassette. Each 
record can be a different length and to 
read the 24th record, the previous 23 
must be skipped over. When the file is 
open for reading data , it cannot ac­
cept data for storage . The reverse is 
also true. 

Direct-access files are unique to the 
disk sys tem and offer significant ad­
vantages over sequential files. The 
limitation is that all records must be 
the sa me fixed length . However, you 
can specify the record length when 

the file is opened. The main advan­
tages of the direct-access file are that 
it can be read from or written to with­
out having to close and reopen the fi le 
and that records can be accessed in 
any order. 

Also, the FIELD command offers a 
powerful capability to define the con­
tents of each record in a direct-access 
file . Definition overlay is possible 
with multiple FIELD statements. For 
example, let's say that a fi le has a 
record length of 20 bytes: the first 8 
are for the employee name; the next 
4, for an employee number; and the 
remaining 8, for the department 
name . The file could be defined as: 

20 FIELD #1, 8 AS NAME$, 4 AS 
EMPNO$, 8 AS DEPT$ 

30 FIELD #1,20 AS EMPDA T$ 

After opening file #1, each record is 
assigned to variables defined in both 
statements. Therefore, your program 
can refer to each part of the record by 
the variab les in the first FIELD state­

ment in line 20 or to the whole record 
by the EMPDAT$ variable defined in 
line 30. 

Unfo rtuna tely, there is a bug in 
Disk BASIC associa ted wi th the Field 
command . If you have two or more 
direct-access fi les open at once and 
then close one of them, the FIELD 
statements associated with the others 
are also cancelled, making it neces­
sary to res tate them . Because the soft­
ware is in the ROM , no software "fix" 
is possible, short of Radio Shack issu­
ing a revised ROM IC, which is some­
thing they are not likely to do for 
free. 

Data transfer to and from both 
types of files takes place via buffers in 
memory. O n star t-up, Disk BASIC 
reserves two such buffers , each 256 
bytes long. Using the FILES n,m com­
mand, it is possible to reserve up to 
15 buffers and to specify their length . 
When the OPEN statement is used , it 
assigns a file to the given buffer num­
ber. This assignment remains until 
the fi le is closed . Perfo rming data 

A Feast of Computing Ideas 

If you work with a 6502- or 

• 

M!CRO is the magazine you need to 
6809-based system, you're probably get the most from your own 6502/ 

hungry for the facts and ideas that 
 6809 system ! 
will help you understand the inner To order, send your check or inter­
workings of you r computer. You nat ional money order (payable to 
want to go beyond canned software, MICRO) and the order form below to: 
use your computer for more t han 

Subscription Fulf i llmentgames, learn the advanced prog ram­
ming techniques that enable you to MICRO, Dept. M68 
get the most ou t of your 6502/6809 34 Chelmsford Street 

P.O. Box 6502 system. 
Chelmsford, MA 01824

MICRO, The 6502/6809 Journal, 
Or, for your convenience, ca ll our 

after month of so lid information to 
gives you page after page, month 

toll -free number: 
sink your teeth into. MICRO is the 1 ·800-345-8112 
premier how-to magazine for serious (In Pennsylvania, 1-800-662-2444) 
users of the Apple, PET/CBM , OSI, and charge your subscription toAtari , AIM, SYM, KIM, and all your MasterCard or VISA. (All orders 6809-based systems including the must be prepaid in U.S. dollars orTRS-80 Color Computer. It's a charged to your MasterCard or VISA.)resource journal internationally 
respected by professional s in Subscription Rates (U.S. dollars) 
business, industry, and educati on. Yearly subscription (ISSN 027-9002) 

saves 20% off the single-issue price. 
y OU, 11 love every byte. U.S. $24 Foreign $27 Surface 

2 yrs. $42 U.S. 
r--------------------~---------------------------------
1 YES ! I want to get more from my microcomputer. Please send me __year(s) of MICRO at$ I yr . l 
I I
I Name: Company: i 
I Street: I 

: City: State : Zip Code: : 
I 0 Check enclosed for$ 0 Charge my credit card account 0 VISA 0 MasterCard I 
1 Signature: Card No.: Expiration Date: M68 I
L- -----------------------------------------------------J 
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How lllany tillles 
lllustyour 
colllputer stop 
just to talk 
to your pri11ter? 

Your com puter La lks fas Ler than 
yo ur printer ca n liste n . Expensive 
Lime is lost forever. SPOOL/64, a 
64k byte hardware print spoole r, 
keeps yo ur· com puter processing 
while your printe r is printing. o 
more waiting. No more was Lin g . 

SPOOL/64 buffers yo ur prilll 
o uLput and transmits the 
information to yo ur printer at Lhe 
printer's specific print rate. It 
buffers up to 13 min utes of print 
outpuL (al 80 characters per 
second). 

SPOOL/64 plugs directly inLo 
both yo ur prillle r and 

<.l'I 

computer, accepts input from 
para lle l centronics ca bles (seria l 
RS-232 available soon), and its 
user programming fea LUre a llows 
you to down load your ow n 
programs so SPOOL/64 can 
handle sophistica ted print 

routines . And SPOOL/64, used 
with yo ur software spooler, can 
give yo u Lhe highest performance 
spooling ava ilable . 

SPOOL/64 utili zes 64k of drnamic RAM , a 
Z-80 CP , a 27 16 ROM anc a copy of the 
sou rce program for the object code in the 
ROM is included. 

SPOOL/64, priced a t just $399, 
is the most cost/effective prilll 
spooler· on the market. Eva luate 
performance. Eva luate price. 
T hen let SPOO L/64 get your 
computer back talking to you . 
Ca ll or write Appa rat today for a 
free brnch ure . Dealer inquirie 
invited. 

>'JSof­--
4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 
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transfer via these buffers permits data 
to be gathered into larger quantities 
before it is wr:tten onto the disk and, 
conversely, allows a block of data to 
be read from the disk, even though 
the program may be calling only part 
of the file. This significantly enhances 
the efficiency of the system . 

The CLOSE and UNLOAD com­
mands behave somewhat differently 
from each other. If no buffer numbers 
are supplied with the CLOSE com­
mand, all files are closed regardless of 
which drive they are on, whereas the 
UNLOAD command empties the buf­
fers and closes only those files associ­
ated with the given or default drive . 
In either case, the associated buffers 
are emptied and freed for further 
assignment. 

Disk Format 
The disk itself is soft sectored , and 

a new disk is formatted in 45 seconds 
by using the DSKINI command. This 
creates 35 tracks each containing 18 
sectors. A sector contains 256 bytes. 

Choice 
GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 
Both are small, quiet, and economical. 
One of them will fit your needs exact! y. 

The 4601 Combo 

• Punching speed: 75 Cps 
Reading speed : up to 150 Cps 

• 	RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability : MTBF 100 million 
characters ra Serviced nationally by 

When a file is created, it is allocat­
ed space in granules. A granule is half 
a track or 9 sectors. Therefore, a disk 
cannot contain more than 68 files : 
track 17 contains the directory , so (35 
tracks - 1 track) X 2 = 68 files. The 
disk will contain fewer files if any of 
them are longer than one granule 
(2034 bytes) . If your file contains 
only one character, it will consume 9 
sectors on the disk . Also, if your file 
contains 2305 bytes, two granules 
will be allocated, with one of them 
virtually empty. 

The directory is used by the disk 
operating system to keep track of 
where things are on the disk. The DIR 
command makes this directory avail­
able to you, so that you also can 
know what's on the disk . 

The directory shows the names of 
all the files along with other useful in­
formation. All files must have names, 
unlike files stored on cassette . The 
directory also requires filenames to 
have a file extension, which can be 
provided by the user or given auto-

l!i GNT AUTOMATIC INC. 

1560 Trapelo Road , Waltham, MA 02154 (617) 890-3305 Telex : 923318 

• RS-232-C serial interface 

• Utilizes all types of Mylar 	 and 
paper tape 

• Reliability: MTBF 100 million 
characters 

Carter*One 

matically by the operating system. 
The extension can be up to three char­
acters long and separated from the 
filename by either a dot or a slash . 
Typical filenames are: 

ACCOUNTS.DAT 
PROGRAMS .BAS 
TEST/ XXX 

The name can be up to eight charac­
ters long . The default extensions are 
DAT for a data file, BIN for a ma ­
chine-language file , and BAS for a 
BASIC program file . 

In addition, the directory shows 
whether a file is stored in ASCII for­
mat or in BASIC token format and 
how many granules each file oc­
cupies. By using the FREE command, 
the number of unused granules on the 
disk can be determined . 

Performance 
Having struggled with a cassette 

recorder as my bulk storage medium , 
I was fascinated by the speed at which 
I could load programs and data from 
the disk . The data transmission speed 
is 250,000 bps (bits per second), and 
the track-to-track access time is 30 ms 
(milliseconds ). This all results in de­
lightfully quick data transfer. 

The operating system uses a CRC 
(cyclic redundancy check ) technique 
for trapping and correcting data­
transfer errors . The reliability of the 
system is very high , and disk errors 
did not occur unless I turned off the 
disk drive or computer while it was 
writing to the disk. 

In operation, the disk drive is 
quiet, and the disk rotates only while 
reading and writing. In the inactive 
state, the unit is silent. The stepper 
motor that drives the sensing head 
sounds smooth and convincing . 

Teething Problems 
An insert in the manual warned of 

two possible problems with the disk 
system . It first suggested that the 
computer's reset button be pressed 
before performing successive disk ini­
tializations . This is necessary ap­
parently to ensure correct disk for­
matting . 

The second problem relates to RF! 
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The First solution 

to the Pascal dilemma. 


Pascal is unbeatab le for large. complex PascalSET runs on virtuall y an y sys te m 
PTrace'" programs . supporti ng standard Pascal. PMacro. PTrace. 

Its structure and readability help you 
write re liab le. maintainable code. 

But when it comes to debugging. most 
Pasca ls are no help at all. And no matter 
which version you use. you 're faced with a 
d ile mma: stick to the "sta ndar d" ubset. 
and forgo so me of your machine 's best 
featu res . Or use all the power of your co m­
piler and hardware. but end up with a 
program that's difficult to move to another 
environmen t. 

Slashes debugging time by generating a 
co mplete execution trace - of any program . 
in an y environ ment. Procedure entries and 
exits are recorded. along wi th values o f 
selected variables. Tracing can be turned on 
and off by program events. and a profiling 
feature iden t ifies "most used " code to guide 
optimization efforts . 

PAdapt "' 

and PAdapt are also available as separate 
too ls . 

If you 're involved in large-sca le system 
or application development. PascalSET can 
give you a big productivi ty boost - for a 
minimal invest ment. 

Call or write for details toda y. 

Tell me more about PascalS ET for 
my system. 

Introducing PascalSET'" 

Software Engineering Tools 


PascalSET is a source code preprocessor 
tha t adds three much -needed facilities to 
virtua ll y an y Pasca l sys tem: 

PMacro''' 

Lets you define extensions to Pascal. which 
are expanded (before compilation ) into the 
appropriate code sequence. So you can use 
nonsta ndard language features wi thou t 
sacrificing portability. In fact . using 
PMacro ·s conditional expansion capability . 
you can create one version o f your source 
program that produces the correct code for 
severa l d ifferent versions of Pascal. 

Adds a va riety of Ada -s tyle extensions to 
Pascal. including handling of exception con · 
ditions (such as bad input). explicit closure 
of cond itionals and loops to improve st ruc· 
ture (" END IF' '. "END WHILE ''. etc. ). and 
speci fication of procedure parameters as 
inpu t-o nl y. output-only . or input/ output. 

f 
First Systems

Corporation." 


Lomputer 

Compiler \Supplied by 

Name 

Compan y 

Street 

City State Zip 

Phone ( 

First Systems Corporation 
865 Manha ttan Beach Blvd 

lanh attan Beach . CA 90266 
(800) 722-8679 
in Cali fornia, (213) 546· 5581 

t l9S2 Fu !>t Sv:,tem~ Corp or ation Products for productivity. 
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------------------------------

(radi o frequency interfe rence) . Com­
puters run at clock speeds tha t cause 
them to be good radio transmi tters. 
The FCC (Federal Co mmunica tio ns 
Commissio n) se ts accep ta ble leve ls 
fo r RFI tha t the computer a nd disk 
sys tem must mee t. M uch of the in­
na rds of the computer are housed in a 
meta l box, a nd the PCB (printed-ci r­
cuit board ) is covered by a grounded 
me ta l shield. A ll th is is designed to 
a bsorb radia ted RF!. 

The cont ro ll er PCB has a simila r 
shield , a nd the ribbon cable contains 
buil t- in shielding. However, fo r a ll 
this shielding to wo rk p roperl y , it is 
essentia l tha t it be well grounded. 
This mea ns heavy connec to rs and 
wide copper tracks o n the PCB. The 
ground connec tions a t the ca rtr idge 
socke t a re just two of the 40 pins. 
They a re necessa ril y sma ll and do no t 
do the job . T he result is tha t the disk 
sys tem does radia te considera ble in­
terfe rence to T Vs. The effec t can be 
mini mized by ca refu l posi ti oning of 
the TV and the computer sys tem 

com ponents, but genera ll y it is unac­
cep tab le a nd does no t mee t FCC 
rules. 

T o rec ti fy the p roblem , Radio 
Shack has insta ll ed a pai r of large 
grounded connecto rs on either side of 
the ca rtridge socket in its current p ro­
ducti on of Colo r Computers. T his 
elimina tes the problem . 

If your computer doesn't ha ve the 
connec to rs, they can be insta ll ed a t 
no charge if you take your unit to 
you r loca l Rad io Shack repa ir center. 
T he repa ir center will a lso insta ll an 
RFI sh ield unde r the keyboard as pa rt 
of this re trofit. 

My d isk unit developed a no ther 
p roblem af ter a few ho urs of con­
tinuous use. When a disk access was 
ca lled for , the "in use" light came o n, 
the d isk spun, a nd every th ing else 
s topped . The stepper mo to r didn 't 
opera te. Resetting left the micropro­
cessor in a ha lted sta te, and the only 
recourse was to power down , wai t a 
w hile, and try aga in . With some con­
ce rn , I set abo ut ge tting the uni t fixed. 

llVESTIEIT AIAlYSIS 

Fiii CEITElllAl 


CENTENNIAL SOFTWARE I 410 17TH ST. SUITE 1375 I DENVER, CO 80202 I (3031 595-9193 

STOCK-FOCUS 
Find ou1 how low is lov. and how high is high 

u.,mg cap11al ~Tr uc ru re and performance da1a. Stock­
focus obieC11vcly calcula1es 1he underlying value of a 
>Tock. The sy;1em v.as firSI de\elopcd by 1he manage · 
meni science depar1menr of a major money cenler 
bank. and is 110\' ' in ui,e by 1nves1men1 advisors. trusr 
t ompan1es and brokerdge houses On your 'ie ree n. 
Srock ·focu., will plot an es1ima1e of 10\.Vest value. highest 
\a lue and the uir ren1 price You then decide v..tM! ro 
huv. se ll or hold. 

THE FOCUS TECHNIQUE 
FOCUS is CENTENNIAL SOFTWARE's new 

approach to Program Arch11eclurc . providing a nar ­
ural 1n1erac11on hef\1.'€' en m1crocompu1ers and users. 
lt prm.ides worksheer siyle inpul screens. free access 
10 all program segments. and The abili ly 10 com 

COMPUTER MEMO RY-K 
IBM PC 64 
Apple (plL" ) II 32148 
TRS·80 I 32148 
TRS80 II 64 
TRS ·80 Ill 32 148 
ALL PROGRAMS fN DISK BASIC 

REAL-FOCUS 
Ei...haus11vel analyLe porential real esra1e invest­

ments usi ng ihe Wharion chool's approach to real 
esta1e analys io;, . In minutes you can project profit. cos1s. 
and IRR for any projecT over a 10 ;ear period . Real · 
focus accounts for amortization. debt . income. operar ­
mg e:-.pense-:,. faxes. deprec1arion. and cash flo~ for 
bo1h aher ·Tax holding and 1he re uh> of sale. Wi1h 
Real -focus you can analy-le any potenl ia l inves1men1 
from a >ingle building projecl 10 a complex Time ·phased 
planned unit de-velopmenr. 

bi ne indi\idual results files for portfolio analysis. You 
also receive a usable reference manual. menu helps. 
a program glossary. muhiple reporT forma1s and spool· 
1119 . With our FOCUS rechnique even rhe most com · 
pie:-. nrograms are ver "::ialile and ea~y fo 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 •S a 11aclemar k ol IBM . Aoole is a trademark ol App le Campu re1 Corp . IRS BO es a ir ade mar k ol !d il'.ly Co rporar ron 

ORDER NOWI FILL IN OR CALL 800-525-2003 (Toll Free) 


PROGRAM NAME.___________ COMPUTE_ , ~------ MEMORY ___ 


NAME 

ADDRESS ---------------- ­

ACCOU T n ________________ 

PHO E n ________ _ 

01~ 0 -·­EX P. DATE ------ ­

At leas t it w ould give me the oppor­
tunity to find out how good Radio 
Shack 's service was fo r this new pro­
duct. 

The fine coopera tio n I received 
fro m the sto re manage r a nd serv ice 
manager of my loca l Radio Shack 
Computer Center provided me with 
the guida nce I needed to loca te the 
fa ulty IC in the cont roll er ca rtridge 
a nd replace it. 

I fo und tha t the service department 
did no t have much se rv ice info rma­
tion on the disk drive o r cont ro ller. 
W ha t the repa ir people had was 
ske tchy and p re limina ry. Alth ough I 
received the technical guidance to 
repair the unit myself, I do n 't feel tha t 
they were adequa tely equipped to 
repa ir the unit themselves. They 
would p roba bly have reso rted to sub­
stitution fro m a no ther d isk system to 
get mine running aga in . The se rv ice 
manage r assured me tha t full service 
da ta was on its way, a nd by the time 
you read thi s, I'm sure a ll serv ice de­
pa rtments wi ll be full y prepa red to 
se rvice your d isk sys tem . However, I 
would have been happier if they were 
full y equi pped with a ll the serv ice in­
fo rma tion as the un it beca me a va il­
a ble in the store. 

Conclusions 
• T he d isk sys tem fo r the TRS-80 
Color Computer is a versa tile a nd 
useful add it ion . It combines a simple 
concept w ith some powerful fea tu res. 
•The ha rdware is well made and has 
a so lid , durable fee l to it. 
• The concept of putting the opera t­
ing sys tem in a ROM in the connec tor 
ca rt r idge provides a simple, reli able, 
a nd easy-to-unde rstand system . 
•The supporting lite ra ture fo r the 
d isk system is well w ritten in a n info r­
ma l sty le tha t should appea l to eve ry­
o ne. 
• T he Disk Sys tem BASIC commands 
are easy to use and understand a nd 
a re complete except fo r the omissio n 
of the CHA IN comma nd a nd the a bil ­
ity to detec t a nd respo nd to erro rs 
w ithin a p rogram . 
• The add itio n of just o ne dri ve to the 
Co lo r Computer enha nces its capa bil­
ities and usefu lness signi fica ntl y. The 
second , third , a nd fourth drives are 
the ic ing o n the cake . • 

328 July 1982 l<;l BYTE Publica lions Inc Circle 70 on Inquiry card . 



CP/M USERS: 

Prepare Even the Most 
Complicated Programs 
Quickly, Easily! 
WithEZ.COM 

• • 
~tm 
~----

Software Programming Aid 

Program logically, conveniently by structure and modularity! 
EZ.COM is an efficient programming tool that drastically reduces total cycle 
time of programming and eliminates the tedious construction of complex pro­
grams. EZ.COM creates and maintains libraries of program modules. 

• 	 Modules may be as long as 100 lines. Each library 
may be as large as 8 megabytes and may contain 
as many as 16 thousand modules. 

• 	 Modules may be created , transferred from 
another library, or purloined from other program 
source listings. 

• 	 Modules have no format restrictions and may 
consist of coding, tables, description text, dis­
play formats , etc! 

• 	 Modules are filed random access allowing in­
stant storage and retrieval. 

Written in efficient and fast 8080 assembly, EZ. COM produces easily debugged and 
understandable programs faster than any other technique. Many programs may 
coexist in the library in the form ofmodule lists which may then be used to obtain source 
files. Using lists arranged as hierarchical structures, the most modern techniques of 
structured and modularized programming may be used. A library index is available on 
demand along with module catalogs and program source listings. 

EZ.COM OFFERS THE SIMPLEST TO LEARN, 
EASIEST TO USE FULL PAGE EDITOR YOU'LL EVER SEE! 

• 	 All the special options and features you'll ever want' 
• 	 All edit features are detailed on an edit help page- a 

key stroke gets it and a second returns you to your 
original place. 

• 	 A spooler is provided for listing while you dre edi ting . 

GOOf PROOF? You can bet on it! An OOPS Key is provided to 

back out of any situation. Syntax edit is performed on the way in ; all commands will be 

grammatically correct . RESET at any time, the files are protected. 


For $195 we ' ll send you the program along with sample files and The Softwarehousereports on an IBM format 8" single density floppy , and an instruction 

manual you ' ll find to be an invaluable programming aid . Or, send $35 1542 W. Pepper 

for the manual alone (later applied towards your purchase of the 
 Mesa, Arizona 85201 
program.) $5.00 will bring you a program description with sample 

modules and reports . or Call (602) 969-1430 


'Requires CPM. 40 K RAM. at least one disk. and the dumbest of termina ls. 
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Upward Migration 

Part 2: A Comparison of CP/M-86 and MS-DOS 


An end user and a systems programmer examine the two 
operating systems vying for dominance in the 16-bit arena. 

Last month, we looked at programs 
that translate 8-bit CPIM-80 software 
to 16-bit MS-DOS or CP!M-86 soft­
ware . Jn this part, we look at what 
the translated software will find when 
it reaches the new world of MS-DOS 
and CPIM-86. We first examine the 
two operating systems from a non­
technical user's perspective and then 
turn to a close technical look at how 
they make basic functions available 
to programmers. Along the way, we 
will report the results of some bench­
marks. 

We have also invited other in­
dividuals to express their opinions 
about MS-DOS and CP!M-86. These 
opinions appear in text boxes accom­
panying this article and represent a 
variety of perspectives. One expresses 
the view of a systems integrator; one 
states the view of an assembly-lan­
guage programmer at a large applica­
tions and languages software house; 
one comes from an applications pro­
grammer working in high-level lan­
guages; one comes from a software 
house that produced a BIOS (basic in­
put! output system) for CP!M-86 on 
the IBM Personal Computer, as well 
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as applications programs for both 
CP!M-86 and MS-DOS; and one was 
written by the head of a company 
that manufactures 8086-based S-100 
systems and processor boards. 

If any pattern of opinion seems to 
be emerging, it is that MS-DOS is a 
better and faster single-user, single­
tasking operating system for nontech­
nical users (consumers). CP!M-86 of­
fers superior memory management; 
development into a multitasking, 
single-user operating system; and an 
easier upgrade path to a multi-user 
operating system. The issues, how­
ever, are complex, and many dissent­
ing voices are heard. To complicate 
matters further, vendors of both 
operating systems are promising 
major changes this year. You will 
have to make the decision in light of 
your exact needs in an operating 
system. 

The Nontechnical 
User's Perspective 

Most microcomputer users spend 
their time running off-the-shelf ap­
plications programs and, to a lesser 
degree, writing programs in high-

level languages like BASIC and 
Pascal. For these users, comparing 
Digital Research's CP /M-86 and 
Microsoft's MS-DOS (sold by IBM as 
PC-DOS and by Lifeboat Associates 
as SB-86) is a study in trade-offs. We 
will first examine some of the trade­
offs in the current versions of MS­
DOS and CP /M-86. Then, we will 
describe what additional trade-offs 
may appear in the enhanced versions 
promised for later this year. 

Speed and Space 
The most obvious general advan­

tages of MS-DOS are its greater speed 
in disk input/output, greater efficien­
cy in use of disk space, and its ability 
to recover from errors. 

MS-DOS is faster primarily be­
cause it buffers more data in each 
gulp and because it keeps the File Al­
location Table in memory rather than 
on disk. CP /M-86 keeps information 
about file locations stored on the 
disk, and buffers data in small 
mouthfuls. Tables 1, 2, and 3 give 
some timings of MS-DOS and 
CP /M-86 on the same hardware. It 
should be noted, however, that the 
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Forserious business microcomputing,

onlyoneoperating system


exactlyfitS. 

Whether you 're in business and do av; ilable, 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, 
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 aper­
ating system to match : 
8-bit or 16-, single-user or 
the multi-user ~ystem 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. 

~~~~~~~~~~~~~~~~~~~~~~~~~	 computerese. (OASIS 
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 

HOBBY SCIENCE BUSINESS to put a square peg in a 
round hole. For serious 

~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 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 ; !SAM/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 aprlication 
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-bi t OASIS Single-User to Multi­
user, on up to OASIS-16. This kind of 
~~plication software_portability_§ 
exc lusive with OASIS. 

Device independence allows various 
printers and terminals to be used­
with no modification to application 
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software : OASIS system software com­
pensates for differences. (OASIS exact 
business t.t #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 Acco· 1nting 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' featu re, if you are 
unsure of the functions and options 

there is one operating system that 

exactly fits : OASIS. Call or wri te us 

today for details . 


· For Z80 
· · For 8086 68000. ZBOOO. LSl -11. & others 

r-------------------------­

01 

• 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 
U Free Application Software Directory 
and put me on your mailing list. 
(Ad d $ 3 lo r Sh!pp1ng Ca titorn1a 1es1d nts add sales ta x ) 

Name ___ 

St (No BoxF) _ 

City _ State __ Zip__ _ 

D Check enclosed D UPS C.O.D 
LJ VISA D Mastercharge 

Card o Exp. date _ 

Signature 
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System X System X System X 
CP/M-86 1.0 CP/M-86 1.0 Preliminary MS-DOS 

Benchmark BASIC-86 Rev. 5.21 BASIC-86 Rev. 5.22 BASIC-86 Rev. 5.21 

Empty do-loop 7.2 7.3 7.8 
Divis ion 25.0 20.6 21 .8 
Subrout ine jump 15.5 15.4 16.9 
MID$ (substring) 23.6 23.6 24.6 
Prime number 

program 199.2 189.9 197.0 
Disk wr ite program 

(64K-byte file) 60.8 60.8 50.3 
Disk read program 

(64K-byte file) 20.6 20.3 21 .3 

Table 1: Timings of benchmark programs run in Microsoft BASIC-86 under 
CP! M -86 and MS-DOS. The three sets of timings differ on the computational bench­
marks (the fi rst five) because the BASICs themselves are different. BASIC-86 comes 
in two different versions for CP! M-86, as well as a v ersion fo r MS-DOS. MS-DOS's 
superior speed in the disk-write benchmark is remarkable because the version run 
was a preliminary version that had not yet been optimized for disk input/output on 
system X. 

System X System X 
CP/M-86 1.0 Prel im inary MS-DOS 

Load BASIC-86 
30K bytes 5.7 2.7 

Table 2: Timings for loading BASIC-86 under CP! M-86 and MS-DOS. Again , note 
that this preliminary version of MS-DOS had not yet been optimized for disk in­
put/ou tput on system X. 

IBM-PC IBM-PC 
Compuv iew CP/M-86 MS-DOS 1.1 

PIP COPY 

File copy : Copy three files 36.9 19.3 
13K, 13K, 6K 

Load 30K file using VEDIT 10.1 18.8 

Table 3: Timings for file-copying and file-loading under CP! M -86 and MS-DOS on 
the IBM Personal Computer. MS-DOS's COPY co mmand is faster, partly because it 
resides in system memory rather than on disk , and despite the fac t that the BIOS in 
the Compuview CP! M-86 seems quite fast . The speed of the Compuview BIOS is 
reflected in the time required to load Compuv iew 's editing program VEDIT with a 
JOK-byte text f ile. The CP! M-86 version of VEDIT is actually faster than the MS­
DOS version . (BASIC-86 is unavailable for use with CP! M -86 on the IBM Personal 
Computer.) 

differences in speed are proportional­
ly less on large operations because 
CP / M-86 has to find a file only once, 
at the beginning . Different versions of 
CP / M-86 also vary greatly in speed. 
Hardware manufacturers write a 
CP/ M-86 BIOS for their own sys­
tems, which vary in performance . 
Finally, on systems using hard disks, 
disk input / output under either MS­
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DOS or CP/ M-86 is so fast that any 
differences are negligible . The fact re­
mains that MS-DOS is significantly 
faster on floppy-disk-based systems, 
as the benchmarks in table 1 show. 

MS-DOS uses disk space more effi ­
ciently because it can have files rang­
ing in size from tiny to huge. 
CP / M-86 allocates disk space in 
blocks of 2K bytes even when the ac­

tual data in the file is only a few 
bytes-like letting a mouse sleep in a 
separate queen-size bed. With larger 
data files, of course, CP / M-86 's 
methods of allocation are less waste­
ful. But if your system's disk space is 
limited, wasting 2K bytes to store a 
few bytes can be important. 

Error recovery in an operating sys­
tem functions like the shoulder on a 
mountain road : in its absence, one 
wrong move can plunge you into the 
abyss. Error recovery is especially 
crucial to new and nontechnical com­
puter users . MS-DOS provides error 
recovery as part of the disk operating 
system; as for CP / M-86, there is no 
provision for error recovery in the 
disk operating system, although there 
is nothing to stop a hardware manu­
facturer from writing error recovery 
into its own BIOS for CP / M-86 . 
Manufacturers don 't always do so. 

With CP / M-36 (unless the manu­
facturer does add error recovery), if 
you try to read a disk in an empty 
drive, or forget to turn on the printer 
before trying to print a file , the 
system either "hangs" (no message at 
all) or presents a farewell message ex­
plaining why the system is shutting 
down . This is about as useful as hav­
ing a note pinned to your chest to in­
form you that you are dead . If you 're 
trying to save new data on disk, the 
data is lost. If the problem is a bad 
sector on the disk , you can 't swap 
disks and try again . You have to 
reload the operating system and do 
again whatever work was wasted. 
MS-DOS responds to errors by offer­
ing you a chance to salvage the situa­
tion . A typical message is: 

Data error reading drive B 
Abort , Retry, Ignore? 

If the problem is a bad disk, you can 
insert a new disk in B and retry . If the 
printer is off, you can turn it on and 
retry . You can also abort the opera­
tion and start over without reloading 
the operating system. 

Help 
CP / M-86 comes with a large HELP 

file. Whenever you are puzzled about 
what to do, if you type HELP and the 



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+ Memory Module. 

FEATURES INCLUDE: 
• 	 On board parity generator checker. • Pin -to-Pin compatibility . 

• 	 Up to 512KB in a single option slot with Personal Computer • Available in 64 KB , 128KB, 192KB, 256KB, and 512KB 
Compatible RS232-C Port. configurations. 

• 	 Off-the -shelf deliveries. • Addressable as a contiguous block in 64KB increments 
through 1 megabyte .• 	 Full one-year parts and labor warranty . 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village , CA 91362 • 213-991-2254 

TWX 910-494-1253 (CHRISLIN WKVG ) 
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Limited High-Level Languages: Caveats for 

MS-DOS Software Developers 


{Mr. Wilson is the author of Volks­
writer, a word processor written in 
Pascal for the IBM Personal Com­
puter./ 

While the MS-DOS operating-sys­
tem environment has many useful fea­
tures for program development, and 
indeed the first crop of IBM software is 
primarily designed to satisfy the needs 
of programmers, this software has 
severe shortcomings in large applica­
tions. 

Th e drawbacks revolve around the 
usage of the computer's address space 
and the lack of documentation of the 
internal workings of MS-DOS , 
BASIC, and Pascal. In BASIC, your 
program cannot be larger than 64K 
bytes, nor can your variables take up 
more than 64K bytes of room . 
Although the DEF SEC statement lets 
you place variables in other memory 
segments, you are left with the prob­
lem of where they should be, and you 
have to become intimately familiar 
with the workings of machine language 
and BASIC before you can use this fea­
ture. On the other hand, the CHAIN 
statement lets you handle larger pro­
grams so that the limitation on pro­
gram size is not severe. 

But BASIC is not a language for 
writing complex programs, both 
because of its inefficiency and its cum­
bersomeness . BASIC is intended as a 

Camilo Wilson 
Lifetree Software Inc. 

117 Webster St. 
Monterey, CA 93940 

language for solving small problems 
simply and quickly, not for systems 
implementation . For that there is 
Pascal, an excellent language, whose 
set of IBM extensions makes it quite 
powerful and easy to use. 

. 
Drawbacks of Pascal 

Unfortunately , Pascal suffers from 
the same problems. A Pascal program 
cannot be larger than 64K bytes. 
About one-third uf this space is taken 
up by library routines that you cannot 
.tse as needed (if you need one routine 
out of a family , you must carry the 
whole family in your program). 
Similarly , MS-DOS takes 12K bytes 
regardless of how much of it you use. 
Most important, unlike in BASIC, you 
cannot chain programs so that they 
overlay each other. This alone makes a 
wonderful language almost useless for 
large applications. 

In Pascal, you cannot have more 
than 64K bytes of combined variable 
space, stack space, and heap (dynamic 
storage allocation) space. However, 
like BAS/Cs DEF SEC, the ADS data 
type allows you to address any 
memory loL·ation , even outside the 
64K-byte data segment. But once 
again , you have to do your own 
storage bookkeeping within the extra 
segments. 

Where does this leave the software 
developer? Without extensi ve 
knowledge of the 8086 architecture and 
a great deal of snooping at the actual 
contents of memory, it is impossible to 
write a large program such as a word 
processor, a spread sheet, a database 
handler, or even a complex vertical ap­
plication . While larger software com­
panies may have the necessary talents 
in-house, many smaller companies do 
not. The obvious result: no software 
for the Personal Computer owner. 

Necessary Steps 
What can be done? Lots. IBM 

should release a linkage editor, com­
piler, assembler, and loader that allow 
overlays; if not, CP! M-86 and UCSD 
Pascal will become the systems of 
choice for the larger applications 
where the Personal Computer can 
shine. Meanwhile, IBM should release 
comprehensive technical documenta­
tion for DOS, BASIC, and Pascal. 

IBM has done an excellent job so far 
in supporting the software author, but 
key pieces are missing: overlays and, 
most important, comprehensive tech­
n'cal documentation . Mainframe users 
are prov ided with program logic 
manuals and extensive documentation . 
Why not Personal Computer users 
too? 

name of a command, CP / M-86 will 
provide instructions for the com­
mand. If you can se t aside 22K bytes 
of disk space for the HELP file , 
CP / M -86 is much friendlier than 
CP / M -80 used to be. Moreover, the 
new CP / M-86 user 's guides are much 
better than their predecessors. These 
include a CPI M -86 Operating System 
User's Guide , CP! M -86 Operating 
System Programmer's Guide, and 
CP! M -86 Operating System System 
Guide. The user 's guide and the HELP 
command make learning CP / M-86 a 
less forbidding challenge for novices. 

MS-DOS's provision for error re­
covery makes it safe for novices to 
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learn by doing . It can therefore be 
argued that the Microsoft operating 
system doesn't need online HELP . But 
both error recovery and online HELP 
are necessary if a sys tem is to be real­
ly friendly. 

Reconfiguration 
This is where CP / M-86 shines and 

MS-DOS emphatically does not. 
CP / M-86's STAT program provides 
a way to change device assignments. 
If, for exa'Tlple, you want to use a 
serial printer as the LST (list) device 
or printer in your system, you can use 
STAT to make a change in the oper­

ating sys tem resident in the 
computer's memory . You can also use 
CP / M-86's DDT-86 (dynamic debug­
ging tool) to change device assign­
ments lastingly in the operating sys­
tem on the disk . This changes CP / M's 
famous IOBYTE-the byte in which 
the operating system keeps de, ·ice 
assignments . Neither of these ways of 
changing device assignments is clear 
to novices , but you can often get 
computer dealers to change IOBYTE 
for you or give you written instruc­
tions for making the necessary 
changes. 

If you have an MS-DOS system 
and buy some new hardware, you 



Amdek Video-300 . . . . . . . . . . . . . . . . . . . . . . . . . 149.00 
Amdek Color-I Monitor . . . . . . . . . . . . . . . . . . . . . 329.00 
Amdek Color-II Hi-Resolution 13" Monitor . . . . . 729.00 
Amdek Color-Ill Monitor . . . . . . . . . . . . . . . . . . . . 439.00 
Atari 400 16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349.00 
Atari 810 Disk Drive. ...... .. . . . . . . . . . . . . . . . 449.00 
Atari 850 Interface . . . . . . . . . . . . . . . . . . . . . . . . . 169.00 
Atari 800 16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669.00 
Diablo 630 . .. ................. . . . . ....... . 2095.00 
Epson MX-70 . ............ . . . .. . . . . . . ..... 289.00 
Epson MX-80 w/Graftrax . . . . . . . . . . . . . . . . . . . 439.00 
Epson MX-80 FT w/Graftrax . . . . . . . . . . . . . . . . 549.00 
Epson MX-100 FT Printer .. . ... . . . . . . . . . . . . . 695.00 
Hayes Micromodem II (Apple II ) . . . . . . . . . . . . . 289.00 
Microtek 16K Ramboard for Atari 800 . . . . . . . . 79.00 
Microtek 32K Ramboard for Atari 400 & 800 . . 149.00 
Microsoft Soft Card (Z-80) . . . . . . . . . . . . . . . . . . 279.00 
Microsoft Soft Card Premium System for Apple 579.00 
Microsoft Ramcard 64K for IBM-P.C. . . . . . . . . . 369.00 
Microsoft Ramcard 16K for Apple . . . . . . . . . . . . 139.00 
NEC 3510 or 3530 Spinwriter .. . ........ . ... 1675.00 
NEC 3515 Spinwriter . . .. .. .. ............... 1695.00 
NEC PC-8023 Printer . . . . . . . . . . . . . . . . . . . . . . 489 .00 
NEC JC1201 M(A) - Color 12" Monitor . . . . . . 329.00 
NEC GREEN JB1201 M - 12" Monitor . . . . . . . 169.00 
Okidata Microline - 80 Matrix Printer . . . . . . . . 329.00 
Okidata Microline - 82A . . . . . . . . . . . . . . . . . . . 449.00 
Okidata Microline - 83A . . . . . . . . . . . . . . . . . . . 729.00 
Okidata Microline - 84 . ... ....... .. ... . . . . 1195.00 
Sharp PC-1500 Pocket Computer . . . . . . . . . . . 239.95 
Sharp CE-150 Color Printer/Cassette l/F . . . . . 199.95 
Sharp PC-1211 Pocket Computer . . . . . . . . . . . 135.95 
Sharp CE-122 Printer/Cassette Interface for 

PC-1211 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99.95 

Televideo 910 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559 .00 
Televideo 912C . . . . . . . . . . . . . . . . . . . . . . . . . . . 669.00 
Televideo 920C . . . . . . . . . . . . . . . . . . . . . . . . . . . 749.00 
Televideo 925 . ... . .. . . . . .. . . .. . . . .... .. . .. 735.00 
Televideo 950 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929.00 

CALL TOLL FREE! 

800-343-0873 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
Al l 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. 

OMEGA SALES COMPANY 

430 PEARL STREET, STOUGHTON, MA 02072 


(617)344-6645 
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may have to be a skilled assembly­
language programmer . to reconfigure 
your operating system to use the 
hardware . In this respect, MS-DOS is 
like a Ferrari that requires a 
mechanical engineer to change a flat 
tire. 

Microsoft prides itself on 
MS-DOS's device-independent inpu t/ 
output. Promotional literature for 
MS-DOS explains the happy result: 
'There is no need to rewrite programs 
when a new device is added to the 
system." The concept of device­
independence is attractive. The 
operating system can treat devices 
just as if they were files. But this is 
small solace to the many IBM Per­
sonal Computer owners who acquire 
a serial printer they would like to use. 
The only way for people with little 
technical knowledge to use a serial 
printer with this computer is to write 
a BASIC program that asks for a file 
specification . The file specification in 
the PC-DOS version of BASIC-86 can 
include such things as COMl (the 
serial port ), the data-transmission 
rate, etc. While this adaptability in 
file specification is commendable, 
who wants to load BASIC, run a 
BASIC program, and enter a long file 
specification just to print a text file? 
Or to hit the IBM 's PRINTSCREEN 
key only to be told that the printer 
device is unavailable? 

The glaring omission of a handy 
way for people with little technical 
knowledge to reconfigure MS-DOS 
has forced many to beg their dealers 
for software fixes or to spend hun­
dreds of dollars for a redundant 
parallel printer. The dealers queried 
were either supporting a single model 
of serial printer or, more often, none 
at all. A call to Microsoft a few 
months ago brought the advice , 
"Don't expect support for serial 
printers on the Personal Computer 
until IBM is selling a serial printer. " 
There is hope, however. Microsoft 
president Bill Gates promised Per­
sonal Computer followers at the West 
Coast Computer Faire that a future 
version of MS-DOS will include sup­
port for serial printers. 

Now for comparisons of utilities 
that perform some of the most com­
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mon operations in each operating 
system. 

COPY Versus PIP 
MS-DOS keeps its file COPY pro­

gram (and its File Allocation Table, 
as noted earlier) resident in memory. 
Before actually starting to copy a file, 
CP / M-86 must read from the disk 
both its Peripheral Interchange Pro­
gram (PIP) and the location of the file 
named for copying . The result is that 
COPY transfers a file much faster 
than PIP does. 

Both Microsoft and 
Digital Research are 
moving to correct 

deficiencies. 

In defense of PIP, it does more than 
just copy files . Placing single-charac­
ter switches after the PIP command 
causes it to do such things as echo 
transferred data to the console (video 
display ), filter formfeeds out of the 
file, check data for proper Intel hexa­
decimal format , translate uppercase 
characters to lowercase or vice versa , 
add line numbers to . the destination 
file , set page length if the file is going 
to a printer, quit or start copying 
after finding a certain string of char­
acters in the file , expand tabs in the 
file by adding spaces, verify that the 
file has been copied correctly, and 
mask the eighth bit in each byte trans­
ferred. PIP is larger because it does 
more . But most of PIP 's extra func­
tions have less appeal to nontechnical 
users than to assembly-language pro­
grammers. For most of us , the main 
thing is that COPY runs like light­
ning . 

CHKDSK and DIR 
Versus ST AT and DIR 

STAT, the CP / M-86 utility that 
reports statistics about the contents 
and status of a disk , also lets you 
change device assignments (as noted 
above) . STAT will give detailed in­
formation about each file on a disk . 
The MS-DOS program CHKDSK (for 
Check Disk) reports only a summary 
of the status of a disk and the status 
of system RAM (random-access read / 

write memory) , i.e. , the number of 
bytes free . Both ST AT and CHKDSK 
reside on disk , and their speed of 
operation is similar. 

Both MS-DOS and CP / M-86 have 
a directory command, DIR, residing 
in system memory. In CP / M-86, the 
DIR command just lists the names of 
files. In MS-DOS, DIR tells you the 
exact size of each file and the date 
that it was last written to disk . The 
DIR command is fast in both systems. 

The Technical 
User's Perspective 

We will now make some observa­
tions about a few MS-DOS features 
that differ from CP / M-86. Then we 
will make a close comparison of the 
way the same basic operating-system 
functions are made available to the 
programmer under CP / M-80 , 
CP / M-86, and MS-DOS . Finally, we 
will show the results of some simple 
benchmarks of CP / M-86, MS-DOS, 
and EM-86 running under MS-DOS, 
which lets MS-DOS emulate 
CP / M-86 . 

DEBUG Versus DDT-86 
With one important exception , 

DEBUG is the rough equivalent of 
DDT-86. While DDT-86 has an As­
semble command, DEBUG does not. 
As a result , MS-DOS gives program­
mers no quick way to test ideas or 
hardware or to install patches by 
writing a small assembler program in 
memory . 

Error Trapping 
MS-DOS permits an applications 

program to trap disk errors so as to 
invoke appropriate routines to keep 
the program running or to shut down 
gracefully . Since CP / M-86 doesn 't 
permit such error trapping, pre­
mature exits from applications pro­
grams do happen . 

The FORMAT Programs 
Under MS-DOS, you must specify 

when you format a disk that you 
want to create a 'bootable" MS-DOS 
disk . You can 't put a bootable system 
on an existing data disk . The MS­
DOS approach permits a data disk to 
have more room than a bootable 



16 Bit 8086 Multi-User Microcomputer System 


$7595 ONLY
FORMP/M-86™

FOUR $1899* 

USER PER 


SYSTEM USER 


1/2 MEGABYTE 
OF MEMORYTHE 

TWO 8 INCH 0.0. 
FLOPPY DISKSTEC 86M 

, STANDARDFEATURES 
16 BIT 8086 CPU - Processor performance is the most critica l 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 112 

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. 

ATTRACTIVE 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-86T" - 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 S100 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. 

1N c. 23600 Mercantile Rd. • Cleveland, OH 44122 ( 216) 464·1410 
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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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The Systems Integrator's View of MS-DOS and CP/M-86 


To a systems integration house, it is 
unfortunate when two respectable but 
incompatible operating systems con­
tend for acceptance on the same equip­
ment. A company that runs trains 
would no doubt prefer that tracks be 
standardized. and a company that 
makes cars would surely prefer that a 
single fuel type be universally avail­
able. Amtrak and Chrysler may have 
their problems, but it is not the dread­
ed compatibility problem. That prob­
lem is reserved for systems integrators 
trying to decide on a 16-bit operating 

Jerry Houston 

Vice-President 


G&G Engineering 

13708 Doolittle Dr. 


San Leandro, CA 94577 


•minor BDOS advantages 
•major BDOS advantages 
•other advantages 
•major advantage 

BDOS advantages are of importance 
only to those who wish to write 
assembly-level software (something 
more common to systems integrators 
and software developers than to end 
users). "Other Advantages" are still 
technical, but may affect an end-user's 
decision to commit to one operating 
system or the other. "Major Advan­
•~~~ " ; t!.o kmor adnnntmzJz...lbat makes_ 

in tum can allocate space for other 
programs, etc. 

Other Advantages of CP/ M-86 
The debugger/ monitor included 

with CPI M-86 (DDT-86) has an online 
assembler. DEBUG, the debugger/ 
monitor that comes with MS-DOS, 
curiously lacks this feature. 

High-leve l languages supported 
under CPI M-86 include several impor­
tant commercial compilers, including: 

CBASIC 86-Compiler Systems (now 
Diuital Re.sear.ch)'--- ---­

Continued from page 338: 

Other Advantages of MS-DOS 
File granularity in MS-DOS is down 

to the byte. A great deal of execution 
time and programming effort can 
potentially be saved by this feature , 
since it is not necessary to become 
mired down parsing through logical 
records to access physical bytes. 

File size under MS-DOS is virtually 
unlimited. The size of mass-storage 
devices available for microcomputers 
has been increasing at a dizzying pace, 
and the 8-megabyte limit imposed by 
CPI M-86 already seems confining. 
Future database applications may ac­
tually approach a gigabyte. MPI M-86 
has extended the logical drive and file 

size of the Digital Research family, but 
single-user v ersions continue to strain 
under the 8-megabyte /imitation. 

Biggest Advantage of MS-DOS 
8086-compatible ve rsions of 

Microsoft's popular line of high-level 
languages , although announced for 
CP! M-86 by Microsoft, are as yet 
available only for MS-DOS. 

Summary 
CPI M-86 seems to be the profes­

sional continuation of the line of soft­
ware begun with CP/ M-80, while MS­
DOS may well be the consumer line of 

the family tree. IBM has only just 
released CP! M -86 for the Personal 
Computer, although it had announced 
its imminent availability since the firs t 
press releases on the Personal Com­
puter. This gives MS-DOS a firm edge 
in the 16-bit consumer market. How­
ever, the lack of any expandability into 
the multi-user world imposes a con­
siderable limitation on MS-DOS, and 
its poor memory-management 
capabi lity may force high -level 
languages written for MS-DOS to per­
fonn just like their 8-bit predecessors. 
Both operating systems have advan­
tages, which makes choosing between 
them a painfu l task. 

disk, but it requires greater fo resight. 
You must make the decision to have a 
bootable disk at the time of format­
ting. 

Access to Functions of CP / M-80, 
CP / M-86, and MS-DOS 

We will now discuss how the pro­
grammer can make these three oper­
ating systems perform useful func­
tions . Some familiarity with 
CP / M-80 is assumed . 

To interact with the disk operating 
system , the programmer must first 
place in the appropriate register the 
function codes listed below. The ap­
propriate registers are as follows: for 
CP / M-80, the C register; and for 
CP / M-86 and MS-DOS, the Cl reg­
is ter . Any information that the oper­
ating system needs must be placed in 
another register or set of registers: for 

in the Al register and, in some cases, 
also in the ES register. CP / M-86 's use 
of the ES register in this way can com­
plicate matters. The impact follows 
when CP / M-86 loads an executable 
file and gives control to the applica­
tions program . CP / M-86 sets the four 
segment registers, including the ES 
register, to the proper values when 
the program is loaded. But if the pro­
gram makes a BOOS (basic disk oper­
ating system) call to CP / M-86, the 
va lue in the ES register may be 
changed. That means you have to 
take care to restore the ES register to 
the value it held when the applica­
tions program was loaded. 

If the information to be returned by 
the opera ting system is more than one 
byte, CP / M-80 returns it in the Hl 
register pair, and CP / M-86 and MS­
DOS return it in the BX register. 

in memory and for the memory allo­

cation to remain as it is. 

Function I - Console Input with 

Echo: CP / M-80 and CP / M-86 ex­

pand tabs and look for the characters 

Control-S for scroll control and Con ­

trol-P for printer copy; MS-DOS 
looks for Control-Break for scroll 
control. 
Function 2-Console Output: Same 

as for function 1. 

Function 3-Reader Input: CP / M-80 

and CP / M-86 have device assignment 

through the IOBYTE facility if the 

OEM (original equipment manufac­

turer ) chooses to implement it. MS­

DOS supports only one auxiliary in­

put device . 

Function 4-Punch Output: Same as 

function 3. 

Function 5-List Output: Same as 

function 3. 
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NEECO 

C• Commodore Computer 
VIC 20 Per50nal omputer 
V IC 151 5 Graph1 Print er 
CBM4016 
CflM401 2 
CBM80 12 
CRM SuperPPt 9000 
Cll'v\11050 Dual D"k Drove 

llM 4040 Dual D"k Drove 
C flM 2011Single01•k Or1vP 
CflM 4022 1 rM tor Pr111tf.-'r 
CRM ll(r\0 ltt[ Modem 

. .. · -··---···-­, ____ .. .. ------ -­- ._ -_ ·_ : --.. __. : --­ ,: 

C BM D<lt i"<' tt <' 
C HM- l l· t~ lnt erfacC'Cab le 
IHH~t~ lnterfaceCable 

$ 299 95 
$ 395 00 
$ 995 00 
$1295 .00 
$"1495 00 
$19% 00 
$1795 00 
$1295 00 
$ 695 00 
$ 795 00 
$ 279 00 
$ 74 95 
$ 3q 95 

Professional Software/ior CR·'' Computt•r­

\\'ordPro 1" - ,1 I c11111 1\ of CB1\1 Word Pro< P'>'lng Program ..; 

49 95 

!II 

D ATARI 

. . ·­ . -- ­
... . ­ - ~ .. ­. - . ..~ ... .. __-

""-Atari 
'===::::;:~~~~~~~---iif'----(Ata ri 400 16K $ l99 00 

Amdek Monitors 
V 1dPo "IOOC. 

1deo lOOG 
Co lo r1 
Co lo r 2 

$ 179 00 
$ 200 00 
$ 449 00 
$ 999 00 

Epson Printers 
M X-70 
MX-110 w / Graphtrax 
MX-80 Fl 
M X-100 ~T 

/\t<1r11100 16K (inc l BAS! 
rMtrodgP) $ 1199 00 

Ata ro 410 
Recordr r 

A taro 1110 D"k 
$ 99 95 

Drivr $ 599 95 
/\taro 1122 Tht>rrn ,1 1 

Print er $ 299 95 

Qurae 
Sprint 9 /4S $2495 00 
TrartorOpt1 on $ 21 0 00 

$ 299 95 
$ 645 00 
$ 745 00 

945 00 

Word Pro 2 Plu s 
Word Pro 3 Plus 
Word Pro 4 Plus 
Word Pro 5 Plu s (for C llM 110%) 
The/\d r111ni trator(Da1,1B,"P for BM) 
Power 1•"(Program m er'• U1il1ty ROM) 
InfoPro 1'"(Data Ba'<' for CBM) 

CMD Mupet 
M C-800/\ Mupet Con trollpr $ 995 00 

(l\\ul\1 -U"' ' ( on\ro ll ..r inr (BM ( o mpure") 

CM -100 Channel M odu lf' $ 250 00 
Pri nter Module $ 350 00 

I HRFACl CA RDS Diablo 630 Printer 
/1"141 R -232 Interf ace Boa rd 
/1"14 5 R -232 lntrrfare Board 

w /2K Buffer 
11151 R -232 Int erface Board 

w X/O -X/OFF 
11161 IFH lntPrface Board 
111 31 Appl e Int erfa ce Ca rd 
11 212 /\pp lf' lnt erfaceCable 
8220 TR -80 able 

75 00 

$ 170 00 
$ 55 00 
$ 115 00 
$ 35 00 
$ 35 .00 

* WordPro, PO WER, & lnfoPro are registered 
trademarks of Professional Software Inc. 

Oiab lo 630 $2710 00 
Tractor Op tion $ 350 00 

NEC Spinwriter Printer 
NEC 7730 
NEC 7710 
NEC 7720 
NE C 3510 
Nt C J500RD 
Tra c tor Feed Options are avai labl e 

$ 199 95 
$ 295 00 
$ 450 00 
$ 450 00 
$ 6'i0 00 
$ 89 95 
$ 295 00 

$3085 00 
$1085 00 
$361000 
$2290 00 
$1895 00 

C/\ I I I OK OUR 70 PAC I CM/\ I OC I O K COMl'l I 11 l'l<ODUCl 11 I /\NIJ l'KICI 1ISTINCS 
W I W I! I M/\IC I I SOMI /\DV I Kll S ~ D l'KIC I ON Cl KT/\ I PRODUCTS LI Tl D UNmK SIMll /\ I< " IN ') 10( K" CO 

MON-FRI 9:00 - 5:30 E.$.T. 

VIS>( ~~.~~~•~Ave (617) 449-1760 ­
TELEX: 951021 MASTERCARD • UlSA ~ Needham, M A 02194 ­
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systems, no check for special char­

acters is performed . 

Function 7-Get IOBYTE: CP / M-80 

and CP / M-86 both support this func­

tion the same way . MS-DOS, how­

ever , treats this function as direct 

console input without echo and with 

no Control-Break check. 

Function 8-Set IOBYTE: CP / M-80 

and CP / M-86 treat this function the 

same . MS-DOS treats this the same as 

function 1, console input without 

echo . 

Function 9- Print String: CP / M-80, 

CP / M-86, and MS-DOS all treat this 

function call the same way . 

Function 10-Read Console Buffer: 

CP / M-80 and CP / M-86 treat this the 

same way , with the regular CP / M 

editing characters. MS-DOS allows 

the buffer to be edited with its own 


editing characters and implements the 
template scheme to make command 
editing easier. MS-DOS also places a 
Carriage Return after the last char­
acter in the buffer, but the Carriage 
Return is not counted in the character 
count , in order to retain com­
patibility with existing software . 
Function 11-Get Console Status: 
CP / M-80 and MS-DOS return OFF 
hexadecimal if a character is ready, 
and 0 if it is not ready; CP / M-86 
returns a 1 if a character is ready, and 
0 if it is not ready . 
Function 12-Return Version Num­
ber: CP/ M-80 and CP / M-86 return 
the version number . MS-DOS treats 
this function as a clear keyboard buf­
fer and invokes an input function, 
where the function code is in the AL 
register and is function 1, 6, 7, 8, or 

10 (referring to the functions on this 
list ). These functions result in waiting 
for a new character to be typed . 
Function 13- Reset Disk System: 
This function is treated the same by 
all three systems. Disk A is selected as 
the default drive . 
Function 14-Select Disk: CP / M-80 
and CP / M-86 treat this the same 
way, naming the disk drive desig­
nated in the DL register as the default 
drive, with the value 0 designating 
drive A, 1 designating drive B, etc . 
MS-DOS uses the DL register in the 
same way and also returns the total 
number of disks in the AL register . 
Function 15-0pen File: CP / M-80 
and CP / M -86 treat this function the 
same, returning in the A or AL reg­
ister a directory code of 0, 1, 2, or 3, 
indicating success, or OFF hexa -

Text continued 0 11 page 348 

Strengths and Gaps in MS-DOS and CP /M-86 


CPI M-86 and MS-DOS are both 
sirnilar to CPI M-80. Anyone with ex­
perience using CPI M-80 should have 
little trouble becoming proficient in 
either environment. With the excep­
tion of the specific names for various 
system utilities , and the order in which 
their parameters are passed, both 
CP/ M-86 and MS-DOS have the same 
"feel " as CPI M-80. Of course, 
CP! M-86 bears a much stronger resem­
blance to its predecessor, hav ing many 
fea tu res that are v irtually identical to 
those of CPI M-80, such as the line­
oriented text editor ED. 

Perhaps this is also one of the 
strongest criticisms one can find with 
either CPI M-86 or MS-DOS: they are 
both too similar to CPI M-80. Much 
time has elapsed in which some of the 
shortcomings of CPI M-80 should have 
been resolved . Some highly desirable 
features for a single-user operating 
system are conspicuously absent from 

Rick Fortson 

Programmer I Analyst 


Compuview Products Inc. 

1955 Pauline Blvd. 


Ann Arbor, MI 48103 


Timo·'.w J. Lock 

President, Microcraft Systems Inc. 


Systems Software Manager 

Compuview Products Inc. 


1955 Pauline Blvd. 

Ann Arbor, MI 48103 


either of the 8086188 packages, in­
cluding the ability to set up a default 
drive on which to find an invoked­
command (. COM, .CMD) fi le, a fully 
func tional SUBMIT utility that wou ld 
support conditionals, and enhanced 
1/0 capabilities . 

The degree to which an operating 
system supports the variety of hard­
ware under wh ich it runs is a good 
measure of its usefulness to the pro­
grammer, and thus to the end user of 
the software so developed . No matter 
how user-friendly an operating system 
may be, it is next to useless if the pro­
grammer has to go to inordinate 
lengths in order to take advantage of 
the particular fea tu res the hardware 
has to offer. However, an operating 
system loaded with convenience 
fea tures and utilities may also run very 
slowly ; conversely , an operating 
system that is compact and fast may 
offer the programmer next to nothing 

in the way of system utilities and the 
ability to create sophisticated yet por­
table programs . 

MS-DOS Memory Management 
Th e IBM Personal Computer is cap­

able of supporting more than 64K 
bytes of memory in a fully expanded 
hardware configuration . However, 
MS-DOS as supplied with the Personal 
Computer cannot directly support 
(through software system calls or an 
allocation table) the fu ll memory com­
plement inherent in the 8088. One 
wants to know both the exact hard­
ware memory configuration and the 
current status of the memory available 
to an operating system. No dynamic­
memory management is in MS-DOS 
beyond setting location 6 to the num­
ber of paragraphs available and being 
able to specify that an "EXE" file loads 
either at the top or the bottom of avail-

Continued on page 344 
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"OnlyVR Data can offer you a Wmchester 

Hard Disk Drive for your IBM Personal Computer... 


.. . with the same level 
ofexcellence and 
state-of-the-art technology 
you'd expect from IBM." 

warren Rosenkranz, President, VR Data 

We are tremendously impressed with 
the IBM Personal Computer. When we set out 
to increase its capability with our exclusive, 

OTHER QUALITY PRODUCTS FROM VR DXD\ 

Winchester Hard Disks Memory Boarm with 


6.3 Megabytes Error Correction 
9.6 Megabytes 64 Kbytes 192 Kbytes 

19.0 Megabytes 128 Kbytes 

In The Queue2x 6.3 Megabytes 
D-Con Direct connect2x 9 .6 Megabytes 

internal modem2x 19.0 Megabytes 
The Echo 

Winchester Backup 

totally compatible Winchester Hard Disk Drive 
and Memory Board, we dedicated ourselves 
to making the very finest products possible. 
Some very knowledgeable dealers and users 
say we've totally succeeded. See for yourselfl! 

As with our Winchester Hard Disk Drive, 
all our designs are tested, re-tested and 
"burned in." We're so sure of our quality con­
trol that we offer an unconditional 120 day 
extended warranty covering full costs ofparts 
and labor on all VR Data products. 

Insist on the best. 
Ask for us by name. 

777 Henderson Boulevard N-6 Folcroft, PA 19032 800-345-8102 

MICROCOMPUTER EXCELLENCE SINCE 1972 



Continued from page 342: 

able memory. The MS-DOS BIOS 
does maintain a memory-available 
location that is apparently used by 
COMMAND. COM to set up the initial 
program segment. However, this does 
not necessarily help determine if a 
region of memory is available for some 
specific function or reseroed for some 
other function. An "EXE" format is 
provided that allows the loading of 
complex modules, through the use of a 
program header; however, these are 
not fully dynamic. Exactly how one is 
supposed to utilize all available 
memory is not made clear in the MS­
DOS documentation . We are still 
studying the possibilities. More fully 
supported memory-management 
facilities are clearly desirable. 

CP/M-86 Memory Management 
CPI M-86 supports an alterable, pos­

sibly noncontiguous, memory-avail­
able map in its BIOS in the form of the 
CPI M-86 System Memory Segment 
Table. CPIM-86 also maintains a 
memory allocation table so that a com­
plex memory status is always avail­
able. CPI M-86 command files are pre­
ceded by a command file header that 
contains information that both the 
operating system and programs writ­
ten under CPIM-86 can use to deter­

mine the minimum and maximum 
memory requirements for the com­
mand file to be executed, as well as 
other relevant memory use informa­
tion . Under CPIM-86, programs can 
be loaded from disk and left intact and 
inviolable in system RAM, safe from 
interference from other programs that 
may also be resident in memory. The 
result of these features is to enable the 
system designer to 'use memory in a 
very sophisticated but well-supported 
way. 

The Missing Assembler 
CPI M-86 is supplied with an 8086 

assembler, while MS-DOS prov ides 
only a linker. The assembler provided 
with CPI M-86 has no macro capabili­
ties, however, and although very 
useful for program development, it 
could probably be streamlined for 
faster and more efficient operation . 

Input/Output Support 
and Online Help 

CPI M-86 supports both serial and 
parallel printer support, featuring the 
CPI M IOBYTE that facilitates soft­
ware control of system 110 . Unfor­
tunately, MS-DOS supports a parallel 
printer port only, without the benefit 
of software-selectable II O. MS-DOS 

could also benefit from a more efficient 
disk format and a BIOS implementa­
tion that could better handle the hard­
ware features of the IBM Personal 
Computer. Also, CPI M-86 supports 
an online "HELP" command that pro­
vides a concise explanation of the 
CPI M-86 feature in question, as well 
as an example of its use. This is a par­
ticularly useful feature for those get­
ting started with CPI M-86. 

Speed and Documentation 
MS-DOS is, however, faster than 

CPI M-86 in its available system calls, 
and the documentation supplied is 
unsurpassed for those starting out with 
an IBM Personal Computer. There will 
eventually arise more supported 
methods for utilizing whatever 
memory is available, whether from an 
extension of the current DOS or from 
third-party efforts. One hopes that im­
provements will be somewhat CPI M­
86-compatible. 

We hope we have raised some valid 
points about these two operating 
systems. We will continue to support 
both and hope that both will improve 
greatly as the products mature. 

[The authors collaborated on Com­
puview 's fast and impressive CPI M-86 
for the IBM Personal Computer.] 

ORDER: 1-800-547-2492 APPLE HARDWARE ATARI HARDWARE 
MICRO SC1 DISK DR IVES 410 PROGRAM RE CO RDER '" {DIRE CT APPLE REPLACEMEN T ) 810 DISK DRIVE S429 

A·2 DISK DRIVE S379 820 PR INTER S249
IN OREGON CALL 

FOR TECHNICAL ASSISTANCE 
{503} 479-4711 or {503} 479-4150 

ATARrA 
EPSON w/GRAFTRAX 

MX-80 $439 
MX-80FT $539 
MX-100 $699 

400 {16K) 
800 (16K) 

l.D .S. 

$325 
$675 

560G Printer $999 
Prism 80 w/color $1249 
Prism 132 w/color $1549 

RANA DRIVES 
Controller · 4 Drives · $119 
Elite 1 $379 

VIC $245 

TRS- 80 
(CALL FOR PRICES) 

TER MS: 

A-70 
A-40 
CONTROLLER - 3.3 & J.2 

CCS 7710A SERIAL IN T 
CCS 77 100 SERIAL INT 
VIDEX 80 COLUM N 
VIDEX ENHAN CER II 
LOWER CASE ADAPTOR 
16K RAM CAR D 

MICROSOFT OR MPC 
ALS 

Z-~1JCc~0RTDE ~1~tilli~oFT ) 
~~~~~J>Jt°1M! ~AJ~i! 1 
NOVA TION MODEMS 

APPLE CAT 
AUTO CAT 
CAT 
D CA T 

MOUNTAI N CLOCK 
MOUNTAIN MU SIC SYSTEM 
MOUNTA IN A/ D CONVERT ER 
MOUNTAIN INTROL/ X-10 CARD 
MOUNTAIN C.P.S . 
KBD 23 KEYPAD 

~8 ~ : ~ : ~~'h~\l~~ ~gr,~~~~OR 
~~1~T~~d~i¥JR ISANYO l 

g:: ~t~t~P~61~N~Asl~~o 
12" G REEN MONITOR ~ENIT~I 
12 " G REEN MONITOR ( MC ) 

~i~a:~~<i~t'EO~ lli~~~~1.~t0 ) 
EPSON GRAFTRAX 
POWERLINE PROTECTOR 

S489 822 PRINTER B39S369 
'79 825 PR INTER H 79 

5129 SJO MODEM 5149 
S119 SSO INTERFACE MODULE Sl6S 
1239 853 16K MEMORY EXPANSION $79 
Sl 19 MPC llK Sl49 
139 

SORWARES14 9 
S139 VISICALC (ATARI ) S1S9

S99 BAS IC (ATARI ) 149S27 S 
S269 VI SI CA LC S179 
S'209 VISIDEX S179 

VISIPLOT S14S 
S309 VISITERM 175 
S209 V ISITRENO/ PLOT S214 
S139 VISIPAC 5499S149 DESK TOP PLAN • 2 Sl 79 S239 
1309 DESK TOP PLAN • 3 S214 
S269 MICROLAB DATA FACTORY s 129 
S16 9 DB MASTER (STONEWARE ) Sl 79 
S149 SUP·R -TEXT II S109 
S139 WOROSTAR Sl49 
S299 B.P.1. SOFTWARE (nch ) on

$24 STOCKFILE INVENTORY S26914l ZO RK 135S14S 
S189 SAR GON C HESS 129 
S229 GA LAXIA N 122 
Sl 19 VERBATIM DISKS 129 
Sl 14 MAXELL DISKS 132S38S 

179 THE SOURCE SSS 
170 MINIMUM ORDER ­ $100.00139SHIPPI NG : Add 3% of tot•1 tranuction for UPS brown (8round ) or 5% for UPS blue (a ir ). Pa rc el Post, 

or any special arrangements . 
PAYM ENT: Cash ier's checks. certified checks, money orders , and bank wires honored immediatel y. MINIMUM SHIPPING CHARGES ­ $4 .00 
Wire transfer funds to U.S. Nat ional B;ank of Oregon , South Gunts Pass Branch . Cred it RCE , account 
num ber 501 -981, Add 3% for Visa and M.iste r Charge. All ow 20 days for persona l checks to clrar . 
REF UND S : 10% restock ing charge on a ll returns or uchanges . No refunds on o pened sohware. Ca ll first. 
G UARA NT EE : Al l products with full m.1nuh.cturer's warrilnty . Sanyo and App le warnnt y available . 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

WRITE FOR CATALOG 
We have full re pa ir and service faci li t ies for all elect ronic repa irs with HP, O ynasca n, Pioneer , Sanyo and i='-. 
Ap ple t rained and certified techn icians. For any technica l serv ict call them for instant adviCI!' or qutst ions 1.nrlr'..ti• 
right on their be nches a! (503 ) 479-4150. r1~ 
RE PAIRS : Out of warranty guarantee : Labor 30 days from date of your receipt, 90 days o n part s. Call 
for de tails on quality guaranteed d iscount repa ir and reconditioning serv ice. l~l=tcelWS~E~;~~·~~el~t~o;i~~u i~mi;~rl~S••:•;~vt~RICES PLUS PARTS I__ ',. 
APPLE 11 $50 DRIVES $40 PRINTERS $100 RALSTON·CLEARWATERS 
APPLE 111 $100 SILENTYPE $50 PERIPHERAL CARDS $45 ELECTRONICS 

"A UnlQUI Combination Of 530 N.E. 'E' Street • Grants Pass, Ore. 97526 
oualltv Products. comoatltlua Prlcaa. and Sarulce" ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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§ INTRODUCTORY 
...,,,.....,..................,,,.,.,. .....,.. § OFFERs999 

1111111111111 
.: NowOnly 

D Please Rush __ 88 CARDS to me at $899 
each during your introductory offer. (Ca. resi ­
dents add 6 Y2% Sales Tax .) Enclosed is my 

check for ______. Four week delivery. 

D Please send more information. 

Name: ______________
~ 

Address: _ ___________ _ _ 

Phone: ( 

Local Computer Dealer:____ _____ 

Dealer Inquires Welcome. 
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COPROCESSORS INC. 
50 WEST BROKAW ROAD , SUITE 64 

SAN JOSE, CA 95110 
408 947-4616 

88 CARD is a trademark of COPROCESSORS INC. 
CP/ M-86 is a trademark of Dig ital Research. 

-Circ le 115 on inquiry card . ­-.-­



ATARI HOME COMPUTERS 

~~-~n11 

-------------­---------­---­-----­--- ---­-----­ )I\. ... . . 
ATARI 

I 

t!!!!!!!!!!!!!! -

ATARI 800 
16K $669 
32K $749 
48K $779 

41 0 ReCOfder S76 00 
810 Oise Dri ve S449 00 
822 Prrnter S269 00 
825 Prrnter S6 29 00 
830 Modem S 159 00 
820 Prr nter S269 00 
8SO ln1ert ace S·169 00 
New DOS 2 Sys lem S29 00 
CXJO Padd le SIB 00 
CX40 Jo Stre k S18 00 
CX8SJ 16K RAM 7. 5 
M icrotek 16K RAM . . . . . . • . . . . . • . . • • . . . 564.9S 
M icrotek 32K RAM . . . . . . . . . .. . . . .. $99.9S 
Ramdlsk (128K) . . . . . . . . . . .. . . . . . . . $429.95 
lntec 48K Board . .. .. $199.95 
lntec 32K . . . . . . . . . . . . . . . . . . . . . . . . . . . 599.95 

All RAM prices good through July 1982 only 
One year e.11. tended w aria nl y 

481 En1 e rt aine1 S69.00 
482 Educa l or S 130 00 
483 Pr ogrammer $49.00 
484 Commun1c alor S344 00 

ATARI HOME COMPUTER PROGRAMS 
HO M E OFFICE 
CX 404 ATAR I W ord Processor 
CX8t02 Ca lc ulal or 
CX 41 2 Dow Jones lnves lmen l Evalua l or 
CX4109 Graph II . Joystick o p11onal 
CX 41 04 M ad m g Lis t 
CX 411 5 M o rtq aqe & Loan A nalv s1!> 
CX 4103 Sta t1 s11cs 1 
C X8107 S toc k A naly sis 
CX L40 t S TeleLon k t 
HO M E STUDY 
CX 4 101 A n lnv1talion l o P109ramm111g 1 
CX 41 06 A n lnv1ta t1 on lo Proqrnmm1ng 2 
CX4 t 17 An Invi tation to Programming 3 . 
CX4 107 Brorhy lhm 
Convers a11onal Langu ages (ea I 
CX4 t 2 t Energy Czar 
CX4114 European Countne:.. & Cap1 1 ..1l s 
C X4 108 Hangman. Joys t ick op lm nal 
CX41 02 Kingdom 
CX L4007 Mu sic Compose1 
CX41 23 Scra m. uses 1oys t1 ck 
CX411 2 Sta l es & Capitals 
CX 4110 Touch Typing 
HO M E ENTERTAIN M ENT 
PAC MAN 
CE N TIPEDE 
CAV ERNS OF M ARS 
CXL 401 3 As teroids 
CXL 4004 Baske lball 
CX 41 0S Blar k1 ack 
CXL 4009 Compuler Chess 
CX L4012 M issi le Command 
CXL 4008 Space lnvadef s 
CX L4011 Stai Raiders 
CXL 4006 Super Brea koul 
CX L40t 0 3·0 Trc·Tac Toe 
CXL400S Video Easel 
PR OGR AMM ING LA NGU AGES AND AIDS 
CXL4003 Assembler Editor 
CXL 4002 ATARI BASI C 
CX8126 ATAR I M rcros ott BASI C 
CXL 40t8 PILOT 
CX 40S PILOT (Educa tional ) 

S\19 00 
S29 00 
599 00 
Sil 00 
S20 00 
s13 00 
S20 Ou 
S70 uO 
S23 00 

$20 00 
S23 00 

. S23.00 
S1 3 00 
S46 00 
St3 00 
St 3 00 
St J 00 
St 3 00 
$34.00 
S20 00 
S1 3 00 
S2000 

SJS 00 
SJS 00 
532 00 
$29.00 
527 oc 
;1 3 00 
$29.00 
$29.00 
$29.00 
$39.00 
$29.00 
527 00 
S24 ()I) 

S4 7 00 
S4 7 00 
SIO 00 
S72 00 

St OS 00 

ATARI 400 
16K $299 
32K $389 
48K $489 

ATAR I PROG RA M EXCH ANGE 
Eas l ern Fr onl ·41 
Avalanche 
Outla w 
747 Landing S1mul a11on 
Babel 
Dog Daze 
Downhill 
Allack 1 

Bla ck1 ack Ca smo 
Reve rs1 II 
Oom111a11on 
Soli ta'e 
01 s i.. F11er 
Supersor l 
Oa1 a M anagement 
Chameteon 
lns ted1 1 
Inso mnia 
My Fir s ! Alphabel 
Mapw are 
Number Blas i 
Family Cash Flow 
Wee k.ly Pl anner 
Bo vier 's Dal a Base 
Banner Generator 
Crys tal Software 

Bermuda Fa!l la sy 
Benea th Pyr amid 
Ga lac ti c Ouesl 
Ho use a l Usher 
Forgo11 en Is land 
Haun l ed Pala ce 

Compumax (Acc l Rec . Gen Ledge•. 
1n ... er11 orv . Payroll . ea J 

Synaps~ 

Fiie M anager 800 
Dodge Racer 
Chic k. en 
Shm 
Naulllu s 
Di sk. Manager 
Fo11 Apocalypse 
Assembler 
Protec lor 

EXPY JAu toma led S1mu1a 11onJ 
Ricochet 
Cru sh Cru mble & Chomp 
Star Warrior 
Rescue a l Rigel . 
Oates tones 
Inva s ion 011on 
Mi ssion As teroid 

Online 
Jaw Breake1 . 
Mouslo.ATTACK 
The N e .. 1 S1ep 
Soflporn 
W1zzard & Princess 

Arc ade Plus 
<.itlos l Hun1er 1ca sse1tel 
Gt10.;; t Hunter (d1s lo. )

K Byto 
K BYTE Krazy Shool Oul iROM I 
K DO S 

V1s1c a1 c 
Le ll erpertec t (Word Pr or_e ssor) 

Data Soft Te){ fw izza rd .. 

S2S SO 
SI S so 
SI S SO 
SIS.SO 
515 so 
SI S.SO 
sI S so 
SI S SO 
s I S so 
SI S SO 
SI S 50 
StS SO 
SIS SO 
SIS SO 
s I S 50 
SI S SO 
SIS SO 
S1S SO 
S2S SO 
St8 00 
St t 50 
SI S SO 
SIS SO 
StJ 00 
St t 50 

s 6.00 
S2000 
S26 00 
S20 00 
S26 00 
S33 00 

s11or.o 

S69 95 
S1900 
524 00 
S24 00 
S24 00 
S2d 00 
s 4 00 
S39 00 
S24.00 

.. S14 SO 

. S24.00 
. S29.00 

. . S24 .00 
. S16.00 

... SIB.SO 
522.00 

. S27 00 
S3t 00 
S34 00 
S27 00 
S29 00 

524 00 
SJO 00 

539 00 
569.00 

S179.00 
S109 00 

. . . 58 9.00 

Texas Instruments 

Tl-99/4A 5299 
PHA2100 R F Modulator 
PHP 1600 Telephone Coupler 
PHP 1200 Peo phera l Expansion Box 
PH P t 220 RS 232 Card 
PHP 1240 D• S" Contro ller 
PHP 1250 Drsk Drrve 

$29.00 
St 79 00 
$199 00 
$143 00 
$199 00 
$3 1900 

PHP t 100 Wrred Rem o le Co ntr ol lers (Parr) 
PHP 1260 32K RAM 

$3 1 00 
$229.00 
5319.00 

S26.00 
S4 3 00 
S60 0C 
St8 00 
560.00 
S26 00 
S26.00 
S26.00 
S26.00 
S22 00 
S3S 00 
S22 00 
S22 00 
S22 00 
St8 00 
St8 00 
St8 00 
S22 00 
SJ4 ,00 
S34 00 
S34.00 
S34 00 

PHP Prin ter Solld State 
PH M 3006 Home F1nanc 1al Oec1s 1ons . 
PH M 30 13 Personal Record Keeping 
PHO 500 1 M ailing Lisi 
PHO 5021 Checkbook M anager 
PH M 3008 Video Chess 
PH M 30 10 Physical Fitness 
PH M 3009 Football 
PH M 3018 Vrdeo Games I 
PH M 3024 Indoor Socce r . 
PHM 3025 Mrnd Challengers 
PHM 3031 The Alt ack 
PH M 3032 Blas l o 
PHM 3033 Black1ack' and Poker 
PHM 3034 Hu slle 
PH M 3036 Zero Za p 
PHM 3037 Hangman 
PHM 3038 Connecl Fou1 
PHM 3039 Yah tzee 
Tombstone Cit y 21st Century 
Munch Man 
TI INVADERS 
CAR WARS 

Printers 
Smith Car ena TP1 
Cen tr onics 739 1 
Cen tr omcs 739·3 
Drablo 630 Spec ial 
Epson 

M X80 w/Gral t rax 
MX80 FT 
M XtOO 

NEC 
8023 
7730 
7720 
7710 

Ok1d ata 
82A 
63A 
84 

Cttoh Starw11te1 
Ft0·40 CPS 
F10·SS CPS 
Prown l er 

Talley 
8024·L 

IDS 

569900 
S!>t9 00 
S6t9 00 

St79900 

...... . S449 .00 
C•ll 
Call 

SS49 GO 
Call 
Call 
Call 

~499 . 00 
. $749.00 
Sl t 29 00 

St469 00 
Ca ll 

S4 79 00 

St62900 

Prism SC al: 
MPC Apple Parallel Board & Ca ble S69 00 
2 Meter RS232·RS232 . . . . . . . . . . . . $29.9S 

Cables Available For Most lnter1acrng Purposes 

Computer Covers 
ATTRAC TIVE DU ST COVER S FO R YOVR 

CO M PUTER AND DISK DRIVE 

At a11 400 
Al an 800 
Al an 810 
All Alan Cove1s are 
Beige 

SS 99 
SS 99 
S6 99 

Commod ore VIC ·20 56 99 
Commodor e 8032 St 4 99 
Comm odorE" 
BOS0/4040 s10 99 
Alt Commodorr: co vers 
are Royal Blue 

Most softw are for Atari 400/800 available on casset te or d isk . 

computer mail order west 
CALLTOLLFREEB00-648-3311 

Franco 
Habla IN NEVADA. CALL (702) 588·5654 
Espanol P.O. BOX 6689. STATE LINE. NEVADA 89449 
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HEWLETT 
PACKARD 

HP• 86 
HP• 87 
HP • 125 

HP•85 

HP• 85 16K Memory Module 
5 ' . Dual M as ter Oise Drive 
Hard Disk w/Floppy 
Hard Di sk 
··s weet Lips·· Plottf'1 
80 Colu m n Print er . 
87 CPIM . . 
87 128K Memory . . . .. . . 
87 Visicalc 

HP•41 CV Calculator 
41 C 
nc 
t 2C 
34C 
38C 
H P• 41 Printer 

call 
5176900 
51999 .00 
516900 

. $1769.00 
$4349 00 
53440.00 
51149 .00 

5799 OlJ 
. . . . .. . .. . . $399.00 

. ... . . . . $610.00 
. . . . . .. $205.00 

$239.00 
5189 00 
5104 .00 
SI 14 00 
511 4.00 
5114 .00 
53<0 00 

HPIL CALCUL AT OR PERIPHERAL S 
IL Moduol 
0 1g1 tal Casse 11 e 
Pr1n ler i' Plotter 
Card Reader 
Optical W and 

5104 00 
5449 00 
5419 00 
$1 6400 

599 00 

(:commodore 

BUSINESS MACHINES 
SOFTWARE 

Word Pro 5 Plus 
Word Pro 4 Plus 
Word Pro 3 Plu s 
Commodore Tax Pac kage 
V1s 1ca lc 
M edical Btlllng 
The Source 
OZZ tn format1on Sys lem 
Dow Jones Por tl ollo 
Pa scal 
Legal Time Accoun ting 
Word Cra t1 80 
Pow er 
Socket·2·Me 
J1nsam 
MAGI S 
CPA 
Real Es tate Package . 
The M anager 
Softr om 
BPI Inventory Control 
BPI Job Cos 1mg 
BPI Payroll 
BPI General Ledger 
Creative I SA M 
Crea11 v·e General Ledger 
Creative Accoun ts Receivable 
Creative Inven tory 

VIC20 
COMPLETE 

5319 00 
5299.00 
$19900 
5589 00 
51 79.00 
5449 00 

589 00 
5289.00 
5129.00 
5239 00 
5449 00 
5289 00 

579 00 
520 00 

5Ca ll 
5Ca ll 

. 5Cal l 
....... SCall 

5209 00 
$129 00 
53 19.00 
5319.00 
$3 19 00 
5329 00 

S79 00 
5229 00 
5229 00 
~229 00 

CALL FOR AVAILABILITY ANO PRICE 
FOR NEW VIC -64 

4032 
40 16 

CBM 8032 
51039 

8096 Upgrade Ki t 
Super µe t 
2031 
8250 Doubled Sided Disk Drive . 
5 Megabyte Hard Disk . 
8050 
4040 
8300 l letter Qualil yl 
802 3 
4022 
Pe l to IEEE Cable 
IEEE to IEEE Ca bl e 
Trac1or Feed tor 8300 

I - : ~. :.. ·. . ;. .. ·. ... ~ 
.. 

I "' . . . .. . . ~ 

$969 00 
$769 00 
$36G 00 

$1 599 00 
s 29 00 

$1 699 .00 
. $2399.00 

$1 299 00 
5969 00 

s1799 00 
5769 00 
5599 00 

537 00 
$46 00 

$240 00 

~l \ 
~ ~\ \NEC 

800\ ·A 5749 00 VIC 6 Pack Program 544 00 
8031 5749.00 VI C 1530 Commod ore Oatasse tte 569 00 
8012 5549 00 VIC 1540 Disk Drive $499 00 Ter m inal 5 13 00 
Acc ount s Rec 1vable 5295 00 VIC 1515 VIC Graphic Prin ter 5339 00 Un Wo rd $1 3 00 
W o1d Pr ocess 111g $395 00 VI C 12 10 3K M em ory Expander 532 00 Grafl• M enage11e $1 1 00 
Gener al Accounltnq 5295 00 VI C 110 BK M emory Expander 553 00 VIC PI CS $1 5 00 
ln 1,1e n1 ory Con trnl 5295 00 16K VIC E ~pans 1 on 59 00 Ticker Tape s 13 00 
Job Cas i 5295 00 VIC 10 11 RS232C Termina l Interfa ce 

VIC 111 2 VIC IEEE·48R Interf ace 
54 3 00 
586 00 

Ba nner H eadhne1 
RS 232 

$1 3 00 
539 00 

Disks 
VI C 12 11 VIC 20 Super Expander 
VT 232 V\CT erm I Terminal Em ula lor 
VIC 1212 Proqrammer s Aid Car tridge 

553.00 
59 00 

54 5 00 

VT 106A Rec rea t on Pa ck. A 
VT1 07 A Home C.1lculat1on Pa c ~ A 
VT 164 Programmabl e Chara c1erlGa megr aph1cs 

544 00 
$44 00 
$ 12 00 

M a ... ell 
MO I Ibo• o t 10) 
MO 11 (bo• o l 10) 
M FO 1 (8 ) 
M FO II (8 Double Density ) 

Syncom (bo-. o f 10) 

536 00 
54 00 
544 00 
554 00 
529 00 

VI C 12 13 VIC M O N M achine Langua ge M onitor 
VI C 1901 VI C AVENGERS 
VI C 1 04 SUPERSL OT 
VI C 1906 SU PER ALIEN 
VI C 1907 SU PER LANDER 
VI C 1908 DRAW POKE R 
VI C 1909 MI DNIGHT DRIVE 

$45 00 
523 00 
523 00 
521 00 
523 00 
S23 00 
~23 00 

Hou sehold !=inttnce 527 00 
$ 19 00 
$13 00 
s 13 00 
$19 00 
s1q 00 
s1~ 00 

VI C Games 
VI C Home lnven i o r-~ 

VI C Rec /Ed 11 
VL 101 ln troduC!IOn to Computinq 
VL 102 Introduc ti on to BA SI C Pr og 1amm 1nq 
VM 11 0 VIC 20 Pr ogrammer s Refe rence G u1dP 

Apple 
Call to r avadabd1ty and prices 

on all Apple computer s and peopheral s 

In-stock items shipped same day you call. No risk . no deposi t on C.0.0. 
ord ers . Pre-paid orders receive free shipping w ithin the continen tal Un ited 
States with no waiting period for certi f ied check s o r money orders . A ll 
price!> shown are cash prices. Add 3% for Mastercard and Vi sa . NV and 
PA resident s add sales tax . All items subject to availability and price chang e. 

910 
Televideo 

$5 79 00 Monitors Modems 
912C 
920C 
9l5C 

5699 00 
5749 00 
$7 49 00 

BMC 12 · Green 
Arndck 

$8500 Ha yes 
Smart snq oo 

950 
Ca ll tor com put is 

59 39 00 300G 
Color I 

St69 
$339 

Chron ograph 
M 1cromodC'rn ti 

51 99 00 
s21Q on 

802 
802 H 

call 
call 

Color 11 
Color Ill 

$699 
$429 

M ir:rornodC'm 100 
Nova lton Al1l o 

5JOO on 
SlJ9 00 

9 16 call Tl 10 Col01 5349 00 D Cat $169 00 
806 call Zenith 9 inch! Green) $ 11900 Cat s1oq no 

Nev & Pa. res 1d e11ts add sa les ta, 

computer mail order east 
CALLTOLLFREE B00-233-8950 

P ;dr 1c1 0 

INTERNATIO NA L CALL S AND IN PA CA LL 17 171327 -9575 Hdbla 

477 E. THIRD ST.. WILLIAMSPORT . PA 17701 Espan a' 
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Text continued fro m page 342: 

decimal, indicating failure. MS-DOS 
returns a 0 to indicate success and OFF 
hexadecimal to indicate failure . In ad­
dition, MS-DOS will update the .disk 
designator in the FCB (File Control 
Block) if the default disk is requested. 
This allows changing the default disk 
after the FCB is opened without get­
ting into trouble . 
Function 16-Close File: CP / M-80 
and CP / M-86 both return a directory 
code for successful completion (0, 1, 
2, or 3) and OFF hexadecimal for fail­
ure. MS-DOS returns a 0 for success 
and OFF hexadecimal for failure . 
Function 17-Search For First: 
CP / M-80 and CP / M-86 return 0, 1, 
2, or 3 in the A or AL register to in­
dicate the file is present, or OFF hexa­
decimal to indicate failure . MS-DOS 
returns 0 to indicate success or OFF 
hexadecimal to indicate failure , as 
noted in function 15. 
Function 18-Search For Next: Same 
comments as for function 16 . 
Function 19-Delete File: CP / M-80 
returns a directory code (0, 1, 2, 3 for 
success, or OFF hexadecimal for fail­

ure) . CP / M-86 and MS-DOS both 
return a 0 if the operation is success­
ful or OFF hexadecimal if unsuc­
cessful. 
Function 20-Read Sequential: All 
three systems treat this function the 
same way. 
Function 21-Write Sequential: All 
three systems treat this function the 
same way. 
Function 22-Make File: CP / M-80 
and CP / M-86 both return a directory 
code of 0, 1, 2, or 3 if successful and 
OFF hexadecimal if unsuccessful. MS­
DOS returns a 0 if successful and OFF 
hexadecimal if unsuccessful. 
Function 23-Rename File: All three 
systems treat this function the same 
way. 
Function 24-Return Login Vector: 
CP / M-80 and CP / M -86 treat this the 
same way, but MS-DOS does not use 
this function at all. 
Function 25-Return Current Disk: 
All three systems treat this function 
the same way . 
Function 26-Set OMA Address: 
CP/ M-80 and CP / M-86 treat this in 

START YOUR OWN 

COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th ed1t1on. November 1981 

Written by the founder o f a successful systems house. this fact -fil led 220-page 
manual covers virtually all aspects o f s1art1ng and operat ing a small systems com­
pany It is abundant with useful . reaH1 fe sa mples contracts. proposals. agree­
ments and a complete business p lan are inc luded m lu ll . and may be used 1m­
med1ately by the reader. Prove n. fi eld- tes ted soluti ons to 1he many problems 
facing small turnkey vendors are presented 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised ed1t1on. December 1981 

Independent consul tants are becoming a vnally 1mportan1 fac tor 1n the m1cro­
compu1er field. fil ling the gap belween the computer vendors and commercial/ 
industrial users The rewards o f the consu ttant can be high freedom. more satis­
fying work and doubled or tripled income This manual provides comprehensive 
background info rmation and step-by-s tep di rections fo r those interested to ex­
plore thi s lucrative ftel d 

FREE·LANCE SOFTWARE MARKETING $30. 
by 8 J Kontes. 3rd ed1t1on. June 1980 

Wn1 1ng and selhng computer programs as an 1ndependen1 1s a business where • 
you can gel started quick ly, w i th li tl le capi ta l investment • you can do 11full ti me or 
part 11me • the potential profi ts are almost lim1lless This best- seller by Dr Kontes 
explains how to do 11 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 
by Leslie Nelson. May 1982 

Turn a small investment into a steady. money making business that adds $10.000. 
$50.000 or Sl00.000 to your in come Detailed start-up. mark e11ng and operat ions 
plans are included 

Send c heck money o rder. VISA. Master Charge o r American Express 11 and exp 
dale Publisher pays 4th class shipping Add Sl 00 per book lor UPS shipping 
(USA only) NJ res idents add 5% sales tax . For taster shipment on c redit ca rd 
o rders call (201 ) 783-6940 

ESSEX PUBLISHING CO. Dept 2 
285 Bloomfield Avenue • C aldwell. NJ. 07006 
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the same manner. CP/ M-86 has an 

additional system call to set the OMA 

segment base . MS-DOS includes the 

segment in this function by using the 

OS segment register . 

Function 27-Get Address of Allo­

cation Vector: CP / M-86 returns the 

allocation vector offset in the BX reg­

ister, as you would expect for com­

patibility with CP ! M-80 . But 

CP / M-86 also returns the segment 

base of the vector in the ES segment 

register . MS-DOS returns the same 

segment information in the OS seg­

ment register . In addition, it returns 

the number of allocation units in the 

DX register, the number of records 

per allocation unit in the AL register, 

and the size of the physical sector in 

the CX register. Note that the MS­

DOS allocation vector is in a format 

different from that used in CP / M-80 

and CP / M-86 . 

Function 28-Write Protect Disk: 

CP / M-80 and CP / M-86 treat this 

function the same way. MS-DOS 

does not use it at all. 

Function 29- Get Read / Only Vector: 

Same comment as for function 28. 

Function 30-Set File Attributes: 

Same comment as for function 28. 

Function 31-Get Address of Disk 

Parameters: CP / M-86 returns the off­

set of the BIOS-resident DPB (disk 

parameter block) offset of the cur­

rently selected drive in the BX reg­

ister, as expected, and the segment 

base of the BIOS-resident DPB in the 

ES segment register . MS-DOS does 

not use this function at all. 

Function 32- Set / Get User Code: 

CP / M-80 and CP / M-86 both treat 

this the same way. MS-DOS does not 

support this function at all. 

Function 33- Read Random: All 

three systems return the same code 

for success, 0 . MS-DOS has different 

failure codes from CP / M-80 and 

CP /M-86. 

Function 34-Write Random: Same 

comment as for function 33. 

Function 35-Compute File Size in 

Records: CP/ M-80 and CP / M-86 

have no error-return codes, while 

MS-DOS returns 0 for success and 

OFF hexadecimal for failure. 

Function 36-Set Random Record: 

Same comment as for function 35. 




Computer Products fram ASAP 

SRW Atari Optional Accessories Epson 

Media StorageCases MXBO BO column dot matrix . ..... . •.... Cal lModel # Description Price 
MXSOFT BO column lriction leed .... CallPart # Size Price 410 Program Recorder ..... S B0.00 MX100 132 column dot matrix . . ... . ... Call

5AW·5 5•·• Disk Drive System....•S 455.00
SAW-8 8" ~~~: 810 Okidata 

822 40 Column Thermal 
 82A BO column . . . . . . .. .. .. . . S460 00 
Connectors 83A 136 column .. .. .. . . S699 00Prrnter ....•....... S 299 00 


1·9 1().24 25 up 820 40 Column Dot 84AP 136 column parallel ...... . ... S1095 00 

DB25P 52.00 5190 51 75 Matrrx Prrnter ..•.. . . S 279 00 84AS 136 column serral ............ 51225 00 


5295 52.75
DB25S 52 50 825 BO Column Dot Printer Interlaces & Cables 

DB25C s 95 s 85 s 75 Matrix Printer ...... . S 625 00 
 AEl·1 Apple Int to Epson/Okr. ...... 5 50 00 


830 Acoustic Modem . .. . .. 5 159.00 SEl· 1 Serral Int to Epson .......... 5 50.00

ATARI COMPUTER PRODUCTS 850 Inter fa ce Module• . . . .. S 175 00 EPl-1 2K Buffer Serial (Epson) ...... 5109.00 


OKl-1 2K Bulfer Serial (Oki) ........ 5119.00
ATARI BOO CX:.J-04 Paddle Controls . .. ... S 17.95 
AEC-1 Apple to Epson/Okr Cable .... S 16 00(16K) Personal Business Computer Features: CX4().().1 Joysticks (parr) ...•. . 5 1795 
 AEC-2 Atarr to Epson/Oki Cable . . . S 16 00• Computer console A16KA t6K RAM Board . ..... 5 55 00 RSC·1 RS-232 (Serial) . 5 16 00 


• Atari BK basic RSC-2 (Okr) AS-232 Cable . . . . . . . . S 19 95

• 57 full stroke alpha-numeric keyboard TASE-1 TAS-80 to Epson and Okr .. 5 19 95 


wi th four function keys SYSTEMS WITH SPICE from 
• Operator's manual CALIFORNIA COMPUTER SYSTEMS Quadram IBM Boards• RF modulator 
• Power supply FOR S-100 USERS Memory Expansion Board . 5245.00 

Call for price 32K Static RAM Board Dual Porl Serial RS-232 Asynchronous 
Part Number 2032C .•. Price· S475.00ATARI 400 . . .... . .. . .... . .$349.00 Adapter .. . .. . 511500 

16K Stalic RAM Board Trme Clock ... . 5125.00Part Number 2116C .. . . . . Price: 5290.00Software Parallel Interlace Card (IPIC) S1 25.00 

Description Price ~~t '11:"/i':rR~Board ......... Price 5375 00 
ZBOA CPUBoardAtari Part Number 2810A . . ..... . .. . . Price: 5295 00 


Basketball .......•••• . •. •. .. S 27 00 Floppy Disk Controller Modems 

Super Breakout .. . ..•..... .. . . 5 :.> 00 Part Number 2422A ............ Prrce: 5365.00 Manulacturer Model # Pr ice 

Chess . . . . . . . . . . . • . . . . . • . . . 5 32 00 CPIM'" Version 2.2 Free Wrth Purchase 
 Novation CAT 5 149.00 
Video Ea sel ... . .. . •• . ....... S 25 00 S-100 Malnlrame Novatlon d-CAT s 100 00 

Star Raiders . .. . .... . .. ...... 5 36 00 
 Part Number 2200A ..... . Price·S475 00 Novation Auto-Cat 5 229.00 

Asterords ........•••••..•... S 32 00 DC Hayes Smart Modem s 23500
S-100 Motherboard 

Part Number 2501A ..... Price: 5150.00Music Composer ... . • . .. .... .. 5 42 00 
 DCHayes Micro Modem 11 s 320.004-Port Serial 1/0 InterfaceAssembler /Editor ... . • . . .. . . . . . S 45 00 (Apple)Part Number 2710A ...•........ Prrce· 5295 00
Telelink I .. ..... . . ......•. . . S 24 00 DC Hayes Mrcro Modem 100 s 320.002-Serlal. 2-Parallel 110 BoardSpace Invaders .... . • .. . . ... .. 5 :.> 00 Lexicon Lex-11 s t3900Part Number 27 19A ........... . Prrce: S325 00 

Missile Command ...•• •• . .. . .. 5 32 00 Livermore UV-Star 20M s 149.00
4-Port Parallel 1/0 Board 

Graph II ........ . ..•........ S 1795 Part Number 2720A ............ Price· 5255.00 LIDS UDS 103 LP (:.JO Bd) s t85.00 

Ma1lrng Lrst . .. . . .. ... .. • .. . . S 19 95 LIDS LIDS 202 LP (1200 Bd) S 245.00 

Touch Typing . .. . . . • •........ S 1995 FOR APPLE II '" USERS 

Stock Chartrng .. . .. ...... . .. . S 22.95 Synchronoos Serial Interlace
Stock Analysis .. ... .. . ... ... . . 5 19 95 
 Part Number 7712A ............ Prrce· 5149 00 

Bond Anal ysis . . .. ..• •.. ..... . 5 22 95 Programmable Timer Terminals 

Word Processor .....• • .... . . .. 511900 Part Number 7440A . . . . Prrce· 5110 00 Manulacturer Model # Price 

Personal Finance ..... •.... •... 5 64 95 Asynchronoos Serial Interlace Ampex Dialogue BO s B75 00 

Mrcrosott BASIC .... .•... . .... S 75 00 Part Number 7710A ...... . .. Prrce 5139 00 Lear Siegler ADM-5 5 fi60 00 

Pac-Man .... . .•..••.•. ..... S 35 00 Calendar / Clock Module Lear Sregler ADM-3A 5 635.00 

Centipede .•.. . . . .. . •.•..•... 5 35 00 Part Number 7424 . . . . . . Pnce 511000 Lear Siegler ADM-3A• 51225.00 

Caverns ol Mars ......•... .. .. 5 :.> 00 Lear Siegler ADM-31 S11J95 00
~~'rto~~n~~~r%~~A~verter . . Pnce 5110 00 Lear Sregler ADM-32 51225.00Oatasott I2K ROM/ PROM Module Lear Siegler ADM-42 Sl 195 00
Alan Mailing Lrsl Disk . . . . . 19 95 Part Number 71 14A . .. ...... Prrce 5105 00 
 Televrdeo TVl910 s 62500
Atari Character Generator Drsk 16.95 Parallel Interlace Televrdeo TVI 912C s 725.00Text Wizard Disk . . . . . . . . . . . . . . . 89.95 Part Number 7720A .... . . ... Prrce 5115 00 Televideo TVI 925 s 825.00Micropainter Album 1 Disk . . . . . . . . . 16.95 Arllhmetlc Processor Televrdeo TVI 950C s 95000
Micropainter Album 2 Disk . . . . • . . . . 16 95 PartNumber7811A ........... Prrce 534900 

Le Strek Accessory . . . . . . . . . . . . . . :.> 00 Centronics Printer Interlace 


Part Number 7728A .... . Prrce 5105 00
Innovative Design Software. Inc. MonitorsPool 15 HI-AES 48K .......... . .. 528 95 Printers 

Manufacturer Model # PriceAnad ex 9501 Wl 2K Bulfer .......... 51295.00
On-Line Systems Amdek 100112" B&W s 110.00Diablo 63DRO .................... 52095.00
HI-AES Adv Ii{) - Mrssron Asteroid Disk 19.95 Amdek 10().80 s 16900
Texas Instruments BlO . ....... . .... 51495.00
HI-AES Adv #2 - Wrz & Prrncess Drsk . . 25 00 Amdek lOOG/ 12" Grn s 12000 


Aoadwor k Disk . . . . . . . . . . . . . . . . 29.95 C:-ltoh Amdek Color-1 13" s 350 00 
Jawbreaker Drsk . . • . . . . . . . . . . . . 25.00 8510ADC Pro/ Wrr ter. serral & parallel 5695.00 Sanyo DM 5109CX19' Grn s 175.00 
Sottporn Adventure (X-ra ted) Disk . . . . 25.00 8510AP Pro/Writer. parallel ...... ... . S499.00 Sanyo DM 5012/ 12" B&W 5 27000 

The Next Step Drsk . . . . • . . . . . . . . . 29 95 
 1550 Pro/Wrrter II. serial & parallel ...... Call Sanyo DM 51 12ex l 12" Grn 5 29000 

Personal Software F1Cl-40PLI Prrntmaster. parallel ...... 51495 00 Sanyo DM C0013/ 13"' Color 5 450.00 

Visicalc Drsk ............• • .... 169 00 Ft().40RLI Prin lmaster. serral . ....... 51495.00 Zenrth ZVM-121 / 12" Grn s 11500 

Arcade Plus 

Ghost Hunter (Cassette) .... . ..... 5 25 00 
 Call Toll Free (800) 421 -7701
Ghost Hunter (Drsk) ...... . . . ... 5 :.J.00 
FOR HOME ENTERTAINMENT SYSTEMS In California (213) 595-6431 or 
Activision ;1s1111 
(714) 891 -2663

Dragster Canrrdge . . . . . . . . . . . . . . lB.50 
Boxing Cartridge . . . . . . . • . • • • . . . 18 50 computer In Canada Call ASAP Computer 

Checkers Cartridge . . . . . . . . . • . . . . 18 50 
 products, inc. Products LTD .. 116 Vi ceroy Rd ..F1shrng Derby Cartrrdge . . . . . • • . . . . 18.50 

Skiing Carlrrdge. . . . . . . . . . . • . . . . lB50 1198 E. Willow St.. Signal Hill . CA 90806 0-12 Conco rd . Toronto. Ontario 

Brrdge Cartrrdge . . . . . . . . . . . . . . . 23 95 

Tennis Cartrrdge . . . . . . • . . • • .. . . 18 50 All prices subject to change without notice. Canada L4K 1A9 (416) 738-0500 

Laser Blast Cartrrdge . . . . . . . • . . . . 18 50 
 Call lor best price. (800) 268-1996 

Freeway Cartrrdge . . . . . . . . . • . . . . 18 50 
 ASAP oilers a 1!;-day buyer proteclron policy full money-back guarantee rt not totally <atrsliedKaboom• Car1rrdge . . . . . . . . • • . . . . 18 50 
 Ordering Information:name address phone.shrp by UPS or Marl 5h1pp1ng charge· add S2 90 up tot lb lor UPS
Stampede Car1rrdge . . . . . . . . • . . . . 18 50 
 blue. add St 50 lor U5 Ma1l (US onlyJ (52500 mrn1mum order) Call for larger shrpments
Ice Hockey Carrrrdge. . . . . . . . • • . . . 23 95 
 Terms: Weaccepl cash check.money orders. Visa &Master Charge (LI S Fundsonly) Tax 6"'o Cal rl res COO's 

Components 
4116's (200 nS)/ 5200-3 

Apple. TRS-BO. Heath 

1-15 ...... Sl 70 each 50-99 . .... SI 50 each 

16-49 .... Sl 00 each 100 up .... 51 :.>each 


2114 L-2/ 200 nS 

Low-Power lK x 4 Statrc RAM 

1-16 ..... 52BO each 

17-49 .... 52 70 each 

50-99 .... 52 00 each 

100 up . . 52 45 each 


2708/ 450 nS 

1Kx 8 EPROM ..... S4 00 each or 81528 00 


2716/5 Volt 

2K x 8 EPROM . .. .. ... S4 95 each 


DISKETTES from ASAP 

Verbatim 
511,· Diskettes 

Part # Sector 
MD52!>-0t 
MDS25-t0 
MDS25- 16 

FD32·1000 
FD34·1000 

Part # 

MEM 3481 

MEM3483 

MEM 3485 


MEM 3060 

MEM 3t01 

MEM :XJ00 

MEM 3102 


Part # 

744-0 

744-10 

744-16 

745-0 

7~t0 


74~16 


Part # 
MDI 
MD2D 
MHl 
MH20 

FOl-128 
FH1 ·32 
F02·XO 

Part # 

EMS 1 

EMS2 

EMS3 

EMS4 

EMS 5 

EMS6 

EMS 7 


Part # 
1241-00 

1241·10 
1241-16 

1242-00 

1242-10 

1242·16 
1244-00 

1244-10 

1244-16 


1221-liO 
1223-00 

1225-00 


Soll 

Hard 10 

Hard 16 


II" Diskettes 

Hard 

Soft 


Memorex 

5' /' Diskettes 


Side/ Dens Sector 

t i Dbl Soll 

1/Dbl Hard 10 

1/Dbl Hard 16 


8"0iskettes 
1/Sgl Sotr 
21Sgl Soft 
1/Dbl Soft 
2/Dbl Sotr 

Scotch 3M 
511•" Diskettes 

Side/ Dens Seclor 

1/Sgl Soft 

t/Sgl Hard 10 

t /Sgl Hard 16 

2/0bl Soll 

210bl Hard 10 

2/Dbl Hard 16 


Maxell 

5t,," Diskettes 


Side/ Dens Sector 

t /Sgl Soft 

2/0bl Sofr 

t /Sgl Hard 16 

2/0bl Hard 16 


8" Diskettes 

t /Sgl Soft 

tl Sgl Soft 32 

2/0bl Solt 


Elephant Memory Systems 

Side/ Dens Seclor 


t /Sgl Solt 

110bl Soll 

1/Dbl Hard 10 

1/Dbl Hard 16 

2/0bl Soll 

2/Dbl Hard 10 

2/Dbl Hard 16 


Control Data 
5' ,.. Diskettes 

Side/ Dens Sector 

11Sgl Solr 

1/Sgl Hard 10 

t/Sgl Hard 16 

1/Dbl Soft 

1/Dbl Hard 10 

1/Dbl Hard 16 

21Dbl Soll 

2/0bl Hard 10 

2/0bl Hard 16 


8" Diskettes 
11Sgl Solr 
110bl Soll 
2/0bl Soll 

Pri ce 

101527 50 

101527 50 

I0/527 50 


t0/S3500 
t0/S35 00 

Price 

10/526 50 

10/526.50 

10/526 50 


10/S35 00 
101545 00 
101545 00 
t0/SS5 00 

Price 

101$33 00 

101$33 00 

10/$33.00 

10/545 00 

!0154500 

10154500 


Price 
101$32 00 
10/$44 00 
101539 00 
10/$50 00 

101541 00 
101541 00 
101550 00 

Price 

101525 00 

101527 50 

101527 50 

101527 50 

I0/$33 00 

IOIS33 00 

101$33 00 


Price 
101525 00 
101525 00 
101525 00 
IOIS3000 
101$30 00 
10/530 00 
10/540 00 
101540 00 
10/540 00 

101538 00 
101543 00 
101548 00 

FLEXCASE Disk Storage . . . . . . . . . . . . . Call lor price 

and 1erms available on approval fschool PO's accepted! 

Circle 221 on inquiry c ard. 
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http:51495.00
http:52095.00
http:51295.00
http:51225.00
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For Technical Info & in W isconsin: 

715-848-2322 Si 
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software 


What does the Oryx . an A frican antelope, have 
in com mon with reliable se rvice? They are bolh 
almost ex tinct. 
Oryx Software want s to bring trustworthy ser­
vi ce back to li fe . We 're here to stay• 

GUARANTEED LOWEST PRICES! 

We will match any advertised price. 


Just show us the ad. 


ORDER TOLL FREE - Outside WI 

MS-DOS emu lati ng 
CP/M-86 1.0 CP/M-86 (EM-86) 

Benchmark BASIC-86 Rev. 5.21 BASIC-86 Rev. 5.21 

Empty do-loop 6.04 6.04 
Division 22 .12 22.12 
Subroutine jump 11.99 11 .99 
MID$ (substring) 20.94 20.94 
Pr ime number program 

(only 2000 primes) 47 .97 47 .97 
Disk write program 

(64K·byte file) 18.3 15 
Disk read program 

(64K·byte file) 9.1 10.1 

Table 4: Timings of benchmark programs run in Microsoft BASIC. Th e programs 
were run on a Compupro 808518088 machine running at 5 MHz with one wait state 
on input/ output. In one case, BASIC was running under CPI M-86; in the other, 
under MS-DOS, w hich w as itself running EM-86, a program that emu lates 
CP! M-86 . Since the fi rst five benchmarks were computational, the BASIC was th e 
same, and no file loading was involved , it is not surprising that there w as no dif­
fe rence in the times. Th e times on the last two benchmarks, which involve disk in­
put/outpu t, are surprising. MS-DOS can support the emulation program and run 
the BASIC disk read program almost as fast as CPI M -86 can . In running the disk 
write program , MS-DOS emulating CPI M-86 is actually faster than CP! M-86 itself. 

CP/M-86 1.0 MS/DOS EM -86 
PIP COPY PIP 

Fi le copy: Copy 9.9 5.75 16.15 
22K-byte file 

Table 5: Comparison of file-copying speed of CPI M-86 , MS-DOS, and MS-DOS 
running EM-86. Th e copy utilities were run on a Compupro 808518088 machine run­
ning at 5 MHz with one w ait state on inpu t/ou tput. 

1-800-826-1589 
SOFTWARE 

APPLE 
Malling Lisi Program . 
Supertexl II . . .. 
C.0 R.P I 

Estimator 

Magic Window . 

Vislrend/Plot . 

Visiterm . 

Supercalc . . . 

Locksmith 4 1 

Tax Preparer ·82 . 

Real Es\a\e Ana lyzer 

Crealive Financing 
OB Mas\er ....... . 
Micropro Word star .. . 
Context Conneclor 
Easy Wri\er (Pro) . 

Easy Maller . 

Oatadex .. 

Nevada Cobol 

Vislcalc 3.3 

Spellguard 

PFS . . 

Sys\ems plus Acc\'g Module 

Electronic 1. 2. 3 _ 
Wizardry 
Apple Pan ic . 

Sublogic Fli gh\ Simula\or . 

M1cropalnter 

Zork II . 

Edu -ware 

Raster Blas\er . 

lntnl Grd . Prix . 
Graphic Soltware _ 
Logic Simulator . . .. 
AND MANY MOREi 
CP/M 
Word Proces sor I . 
Mail Management . . 
Mailmerge 
Spellstar 
Su per sort II . . 
Microplan Basic 
Micro Pro Word star 
AND MANY MORE! 
Others for 
CBM . NEC . ATAR I. IBM . ETC ... 

Prices valid for stock on hand 
and sub1ec t to change w ithou t notice. 

Write for our FREE catalog . 
For Peripherals 

see our other ad, page 158 

Pl ease : 
• W isconsin residents· add 5% sa les tax 
• Add $2 50 fo r shipp ing per software and 


small item. Call regard ing o thers. 

We Welcome: 

• Visa . Mastercharge ·(Add 5 %) 
• Checks (Allow 1·2 weeks fo r clearing) 
• COO Add $1 .50 per shipment) 

Oryx Software • • 
205 Scott St. . Dept. BB " ~ 

P.O. Box 1961 • Wau sau. WI 54401 ~., 

. .... 

. ........... 


. 

48. 
128. 
235 
295. 

79 . 
199. 
120. 
269 . 

99 . 
127 
153 
149. 
174. 
248 . 
180 
195. 
160. 
249 . 
159. 
159. 
239. 
110. 
425 . 

39 . 
42. 
25 
28 . 
34 
33 . 
35 
25 . 
26 
19 

135. 

425 . 
250 . 
115 
169. 
159. 
419 . 
297 

Benchmarks 
Tables 4 and 5 show the results of 

some benchmarks of MS-DOS and 
CP / M-86 running on a Compupro 
8085 / 8088 system at 5 MHz. The 
most notable result in table 4 shows 
that an MS-DOS system emulating 
CP/ M-86 performed the BASIC disk 
write benchmark faster t han 
CP / M-86 itself. 

Summing Up the Current Version 
Based on the comparisons made so 

far , the serious drawbacks of 
CP / M-86 would seem to outnumber 
those of MS-DOS. MS-DOS wins 
points for superior speed, more effi­
cient use of disk space, and error 
recovery . CP / M-86 wins points for 
reconfigurability and online help . 

From the assembly-language pro­
gram mer ' s viewpoint , although 
CP / M-80, CP / M-86, and MS-DOS 
are quite similar, the programmer 

must be alert to some significa nt dif­
fe rences. 

What About the Future? 
But now we come to the question 

of promised revisions of the two 
operating systems and learn that 
Digital Research has a strategy for 
redressing the balance . 

Concurrent CP/ M-86 
The most important revision com­

ing in CP / M-86 will mean that users 
can do more work with the same 
machine . Digital Research previewed 
Concurren t CP / M-86 at the West 
Coast Computer Faire in March. In 
an operating system, concurrency 
means that a computer can do more 
than one thing at a time . Under Con­
current CP / M-86, for example, you 
can simultaneously edit one file , run 
an automatic spelling checker on a 
second fi le , and print a third file . You 
can run one BASIC program while 
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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 YOU 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 crea te 
a program and a data fi le that allows an opera­
tor , using menu choices, to selectively . .. 
rel!iew records add records 
edit records delete records 
update records print out records 

QUIC K 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. 	Wri te equations that perform calcu lations 

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 
ou t these features of REPORT GEN: 
Complete file printout 
Summary printout to y our 
specifications 

One line per record, or 
Multiple lines per rec ord 
Print from up to three related files 
Compute s ubtotals 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 319 on inquiry card. 

IF YOU ARE A PROGRAMMER . .. 

. . . you need GBS. It is a powerful , fully pro ­
grammable, relational database management 
system. You can access 3 different fi les 
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 1,1,·ell by compress­
ing screens and program tables, and by 
requir ing only 24K o f 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 tes ted in seconds. 

You program GBS by making table 
entries using a full screen editor. The tabu lar 
structure allows GBS to execu te your appli ­
cat ions 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 subroutines 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 va luable 
H ELPs available on ca ll. 

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, O sborne, 
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 fi les wi th the help of our optional utility 
CONVERT. 

You can order GBS with con fidence 
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 advan tage 
of our special 30­
day Money Back 
Guarantee. 

GBS - it'sthebest 
business decision 
you can make, for 
today and for the 
future . 

~ 

QUALllY SOFTWARE 

6660 Reseda Blvd .. Sui te 107 
Reseda, CA 91 335 (2 13) 344-6599 

•cp M is a registered 1raden1t1rk of D1911 al Research 
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MS-DOS and CP /M-86: A System Manufacturer's View 


support both MS-DOS and 
CPI M-86 on my 8088- and 8086-based 
microcomputer systems. After using 
both operating systems and looking for 
software to run under each, I would 
choose CP! M-86 if forced to support 
only one. Although MS-DOS is in 
many ways an equal or superior 
operating system , CPI M-86 offers 
many advantages. 

In seeking languages and applica­
tions programs for the 8086188 pro­
cessor family, I have found more 
available for CP! M-86 than for MS­
DOS. The most notable exceptions are 
the Microsoft languages : BASIC, 
BASCOM, FORTRAN, COBOL, and 
Pascal. For whatever reason , 
Microsoft has decided not to support 
the CP! M-86 operating system with its 
languages, at least not in the near 
f.uture. While some sources for a 
CP! M-86 version of Microsoft's inter­
preted BASIC exist, the version is not 
generally available. Other software 
houses are supplying versions of all the 
languages concerned except for FOR­
TRAN and interpreted BASIC. Fur­
thermore , other languages are 
available for CP! M-86 that are not 
available for MS-DOS, including C, 
LISP, and APL. I believe that someone 
will provide a good FORTRAN 77 
compiler for CPI M-86 shortly . I also 
hope that Microsoft will see the poten­
tial market for its languages under 
CPI M-86. 

An additional plus for the Digital 
Research operating system is the rumor 
of an Intel Universal Development In­
terface to CP! M-86, which would 

.allow the use of Intel's very efficient 

Richard Lomas 

President 


Lomas Data Products Inc. 

729 Farm Rd. 


Marlborough, MA 01752 


compilers for FORTRAN, Pascal, and 
PL!M. 

When purchasing an operating 
system and other software, I want to 
be assured that I can continue to use 
the same software as my needs and my 
system grow. With CPI M-86, I can 
easily move my software to an MP! M­
86-based multi-user system . With MS­
DOS, the upgrade path to a multi-user 
system is not so clear. While Microsoft 
describes Xenix as the upgrade path, 
most-if not a/I-software running 
under MS-DOS will not run under 
Xenix. MP! M-86 does have one major 
fault , lack of memory protection, but 
this operating system is desirable even 
in single-user applications, where the 
problem of memory protection is mini­
mized. Now that Intel and Digital 
Research have announced that 
MP! M-86 will be available on the 
80286, a processor that itself makes 
provisions for memory protection , it 
appears that MP! M-86 's problem will 
go away. 

The last deciding issue between 
CP! M-86 and MS-DOS is that of per­
formance . MS-DOS does offer perfor­

. mance advantages in some areas, 
especially disk input/ output. MS-DOS 
has internal disk buffering built into 
the operating system . This makes disk 
input/ output faster , especially when 
using physical disk sectors larger than 
128 bytes . MS-DOS's internal blocking 
and deblocking also simplifies writing 
disk drivers for the input/output 
system. 

By allowing records of other than 
128 bytes in length , MS-DOS makes 
writing assembly-language programs 

easier. With high-level languages, the 
related problems are largely trans­
parent. The Lomas Data Products sys­
tem that I use provides a CPI M BIOS 
with a full-track buffer. The track buf­
fering largely offsets MS-DOS's inter­
nal buffering mechanism . For example, 
the times listed below are for assem­
bling the CBIOS that comes with the 
Lomas Data Products implementation 
of CPIM-86: 

Assembly 
Time 

CPI M-86, no sector buffering, 3:30 
single-density 
CPI M-86, track buffered, 2:30 
single-density 
CP! M-86, track buffered, 2:20 
double-density 

The track buffering makes CPI M-86 
come close to the speed of MS-DOS. 
Un fortunately, I cannot offer a direct 
comparison between identical software 
running under the two operating 
systems . 

In summary, CP! M-86 offers the ad­
vantages of the wider availability of 
software and the ability to upgrade to 
multi-user operation without losing 
programs that are running under the 
single-user system. The availability of 
Intel languages for CPI M-86 would be 
another advantage. From a perfor­
mance standpoint, a BIOS that uses 
track buffering can make CPI M-86 run 
about as fast as MS-DOS, which off­
sets one of MS-DOS 's greatest advan­
tages. 

compiling a second program, debug­
ging a third program, and receiving 
electronic mail through a com­
munications port. How do you keep 
track of all that's going on? Concur­
rent CP / M-86 constructs "virtual ter­
minals," each of which is a window 
on one operation. On machines with 
integrated consoles (like the IBM Per­
sonal Computer), you will be able to 
change from one virtual terminal to 
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the next with a single keystroke. 
Frank Hollsworth, head of the 

8086-operating-system development 
group at Digital Research , also prom­
ises a doubling or tripling of the speed 
of CP / M-86. "Hashing" -transform­
ing index keys into a shorter, more 
easily manipulated form-will be 
used to speed up file access . Speed 
will be increased further by moving 
the blocking and deblocking of data 

during transfer, now controlled in 
CP / M-86's BIOS, to the BOOS. As 
things stand, the BOOS asks for an 
absolute track and sector number, 
and the BIOS has to translate that in­
formation before doing a read or 
write. Moving the blocking and de­
blocking to the BOOS will speed mat­
ters up by eliminating some cal­
culations . 

Promotional literature promises 

Circle 253 on Inquiry card. --+ 



Micromint will put both a 

computer developmentsystem


and an OEM dedicated controller 

in the pahn of your hand 


for only $195. 


The MICROMINT za BASIC 
COMPUTER/CONTROLLER board repre­
sents a milestone in microcomputer price­
performance. It is cheap enough to be 
programmed directly in a high level lan­
guage, and efficient enough to be battery 
operated if required . The entire computer 
is 4" by 4 V2" 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 x8 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 . 

·cal l Micromlnt for quant ity pric ing 

ZS MICROCOMPUTER 
•On board tiny BASIC Interpreter. 
•Parallel and serial 110 ports. 
• 6 interrupts. 

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 EXPANDASLE 

•Data and address buses available for 124K memory 
and 110 expansion. 

• 2 onboard parallel ports. 
• 7.3728MHZ crystal for fast control opera tlons. 

JUMPER SELECTABLE MEMORY OPTIONS 
•4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 
•Consumes only 1V2 WATTS at + 5, + 12 
and ·12V (optional power supply available). 

To Order: 
Cal l Tol l Free 
1-800-645-3479 

For Information Call 
1-516-374-6793 

MICROMINT INC . 
917 Midway 
Woodmere , N.Y. 11598 

As featured in Byte Magazine, July, August , 1981 . 

ZB Is a trademark of Zllog Inc . 



that Concurrent CP / M-86 will also 
offer: 

•extensive error-handling and error­
reporting 
•date and time stamping of files 
•record and file locking 
• password protection of files, so that 
you can share your computer without 
sharing your secrets (e.g ., the payroll 
in your office) 
•networking compatibility 
•real-time capability (useful , for ex­
ample, for leaving the computer to 
send a message over the telephone 
while you dine out ) 

Hollsworth also noted that Digital 
Research is developing an interactive 
BASIC to fill the void left by Micro­
soft's decision not to provide future 
versions of BASIC-86 for CP / M-86­
based machines. Also in the works is 
CP / M-68K, for the Motorola 68000 
processor, due sometime this year. 
The family of CP / M operating 
systems will then support networking 
a mixture of systems based on the 
8080, 8085, 8088, 8086, and 68000. 

Both Hollsworth and Dr. Gary 
Kildall, head of Digital Research, 
were at pains to emphasize that 
Digital Research is looking at ways of 
adding Unix-like functionality to its 
operating sys tems . The Digital 
Research staff has several members 
with Unix backgrounds. 

MS-DOS 2.0 
Microsoft will be improving MS­

DOS, too . At a seminar held in New 
York on March 10, Microsoft's co­
founder and executive vice-president 
Paul Allen outlined the company's 
plans for MS-DOS version 2.0, due in 
the third quarter of 1982. 

Perhaps most important, Microsoft 
will give MS-DOS a new "shell " -the 
face the operating system presents to 
the user. Instead of a simple com­
mand line, MS-DOS will give you a 
screen full of information divided 
into "windows" by category : files , 
utilities, applications programs, etc. 
You will be able to select files and 
programs by cursor movement. This 
means no more typing of file names 
and program names. 

There will also be online help . You 
will be able to get help at any time by 
typing a question mark, and the help 
will be "context sensitive. " And you 
will be able to customize the shell. 

MS-DOS 2.0 will use program and 
driver interfaces that enable applica­
tions programs to talk to the screen 
and keyboard using ANSI (American 
National Standards Institute) stan­
dard Escape sequences . That should 
simplify the writing of applications 
programs for MS-DOS and therefore 
encourage more authors to write for 
the MS-DOS market. Furthermore, 
MS-DOS will support AT& Ts Pre­

sentation Level Protocol for graphics 
and text , which will make it easier for 
MS-DOS systems to interface with 
cable networks and many database 
systems. 

MS-DOS 2.0 will also support net ­
working, both local networking of 
MS-DOS systems and hybrid net­
works of MS-DOS systems with sys­
tems running Microsoft's Xenix ver ­
sion of Unix . Microsoft is weighing 
the use of the Xerox networking pro­
tocols or the Department of Defense 
IP / TCP protocols . Microsoft will 
prototype its network on IBM Per­
sonal Computers . 

An important new utility routine in 
MS-DOS 2.0 will be a print spooler. 
In other words, MS-DOS will let you 
print a file simultaneously with run­
ning a program . 

An enhancement of the DEBUG 
utility will permit direct typing in of 
assembler mnemonics , a number of 
Xenix-derived utilities will permit 
filtering files in various ways, and 
EDLIN will become a more powerful 
line editor. 

As noted earlier, Bill Gates has 
promised to make MS-DOS recon­
figurable so that owners will be able 
to use serial printers. 

Microsoft also plans to improve the 
already very fast performance of disk 
input/output by using multiple buf­
fers. 

MS-DOS and CP/M-86 on the IBM Personal Computer: 

Not My Dream Operating Systems 


Comparing MS-DOS and CP! M-86 
on the IBM Personal Computer would 
be a lot easier if I could begin by invok­
ing apples and oranges. Actually, these 
two operating systems share far more 
strengths and weaknesses than the sup­
pliers , Microsoft and Digital Research, 
would like to admit. There are, how­
ever, indications that these systems 
will be evolving in differen t directions . 

Mark Tinsdale 

cl o BYTE Publications Inc. 


POB 372 

Hancock, NH 03449 


When Digital Research observes that 
MS-DOS is a "CPI M derivative ," 
Microsoft counters that what it has 
supplied (known variously as MS­
DOS, PC-DOS, and SB-86) is the low­
end member of a new generation of 
operating systems. In fact, Microsoft 
has devoted a lot of time and energy to 
its Unix-based operating system (MS­
DOS was purchased) , and claims MS­

DOS to be fully "source-compatible" 
with the higher-level operating system . 
This of course assumes an application 
written in a portable dialect of a por­
table language. Mu ch of the promised 
power of the Microsoft line of 
operating systems doesn 't yet surface 
on the IBM Personal Computer. 

Available for more than a year, 
CPI M-86 is more of a known quantity . 

Continued on page 355 
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Continued from page 354: 

While early versions contained more 
than a few bugs, and some criticism 
has been leveled at the elegance of the 
translation of an 8-bit system to the 
16-bit world, several vendors have 
been using CP! M-86, and some ap­
plications programs have been appear­
ing on it. MS-DOS has a clear perfor­
mance advantage over CPI M-86, but 
this is mainly due to some fundamental 
design decisions , and not lack of trans­
lation overhead. Neither system is my 
dream computer environment. In fact , 
neither system is entirely acceptable 
according to my criteria. 

An Applications 
Programmer's Dream 

What is my dream operating sys­
tem ? First ,.md foremost , it will allow 
the support of user-friendly software 
solutions for noncomputer people. 
These solutions must be able to fully 
exploit the host hardware, in this case, 
one of considerable flexibility and 
power. The dream operating system 
will allow my program full control of 
the user's environment. If that user has 
any problems, I know it's my fault . 
The perfect system w ill charge a mini­
mum of overhead for these services, 
but will support full graphics, console , 
disk, and communications 110 , and a 
host of other facilities provided by a 
computer as advanced as the IBM Per­
sonal Computer. All th ese re­
quirements must be met by any system 
purporting to be usable. In addition , 
my particular dream operating system 
will allow me to easily develop those 
applications. Keep in mind that I am 
not addressing these systems primarily 
from the viewpoint of software devel­
opers, but from that of the Personal 
Computer owners who will use my 
software . 

Sacrificing Memory 
Management to Gain Speed? 

MS-DOS is the single-user member 
of a line of operating systems from 
Microsoft . To move to the world of 
multi-users, networking, or multitask­
ing, Microsoft seems to suggest buying 
a DEC VAX. MS-DOS con tains none 
of the memory-management and allo­
cation facilities supplied by CP! M-86. 
One immediate benefit of this design 
decision is performance. Showing the 
effects of both a simpler operating­
system design and a rethinking of file 
structure, MS-DOS can access a floppy 
disk with impressive speed. Using a 
heav ily overlayed application and a 
hard disk, MS-DOS made the overlay 
loads imperceptible, while CP! M-86 
introduced a noticeable lag of a second 
or so. 

Superior User Interface? 
· When it comes to the user interface, 
MS-DOS demonstrates a few improve­
ments over Digital Research 's line. 
Since the copy program is resident, 
there is no more fumbling for a system 
disk with PIP and enough room. Fur­
thermore, the syntax of operations like 
copy is a bit more logical to the human 
mind (copy from-to). Not having to 
type Control-C after a floppy change is 
a step in the right direction , and an 
auto-execute feature allows the crea­
tion of "bootab/e" applications with­
out having to patch the BIOS. The 
ability to trap system errors helps in 
the construction of programs that 
never confound the user. All in all 
though , the system looks too much like 
CP! M to offer much of an improve­
ment in the human interface area. 
While Microsoft claims that all its 
operating systems retain certain high­
/eve/ features , such as device­
independent IIO, it must be somewhat 
of an embarrassment that the system 
doesn't support the IBM Personal 
Computer's serial interface (and thus 
most printers) . The homogeneity of 
this line of operating systems seems to 
leave a few holes that the Personal 
Computer owner must negotiate. 

A Better Family? 
CP! M-86 is also part of an operat­

ing-system family. This fam ily , how­
ever, is much more interrelated and 
compatible than Microsoft 's. Other 
members of this fami ly include 
MP! M-86 for multiprocessing and the 
recently announced Concurrent CP! M 
for multitasking. While these systems 
are not transportable to non-8086 
family computers, that is really Digital 
Research 's problem-not the IBM Per­
sonal Computer owner's. Thus , a pro­
gram developed u,nder CP! M-86 
stands an excellent chance of running, 
with no conversion effort, under the 
multi-user system accessing Digital 
Research 's local network. While some 
may argue that the Personal Computer 
is not well suited to multi-user situa­
tions, the concept of concurrency (one 
user running several tasks simul­
taneously) is intriguing . Digital 
Research promises these derivative sys­
tems on the IBM Personal Computer 
soon, and they do exist on other 
8086-based systems. Microsoft will be 
hard-pressed to expand the capabilities 
of MS-DOS sign ificantly, at least in a 
timely fashion. And while at least one 
other vendor is offering a Unix-like 
system for the IBM Personal Computer 
(yes Virginia , there will be more than 
two) , Microsoft has not been promis­
ing anything. 

Terminal Support 
Another difference between the two 

systems on the IBM Personal Com­
puter is that MS-DOS does not emu­
late any terminal. while CP! M-86 does 
(the IBM 3101). While this difference is 
not inherent, but brought about by 
BIOS (machine-dependent) implemen­
tation , it may be the most controver­
sial.. Since BIOS content was under the 
control of Microsoft and Digital 
Research, we must conclude that they 
are significant aspects of the plans of 
the respective vendors. The lack of a 
simple way to specify video controls 
(such as cursor position and display at­
tributes) will prevent many applica­
tions from being brought over to MS­
DOS quickly (and , perhaps, optimal­
ly). Many display-oriented programs 
(such as word processors) that grew up 
in the CP! M world of microprocessors 
connected to terminals are ported via 
display drivers using control se­
quences. Eventually, manufacturers of 
machines with integrated displays sup­
plied BIOSs that intercepted the con­
trol sequence of some popular tem1inal 
in order to allow a profusion of pro­
ducts to be brought to their systems. 
Since these terminal emulators involve 
much more overhead than direct video 
memory access, the capabilities of 
these integrated display systems were 
often not explo ited. 

In an apparent attempt to avoid this 
profusion of ma/adaptations, MS-DOS 
forces an author to rewrite the code 
making use of more efficient methods 
of Personal Computer display access. 
Reflecting its heritage, CP! M-86 is in­
viting as much sofhvare to appear on 
the IBM Personal Computer as soon as 
possible. 

Bugged by Debuggers 
And yes, I know I promised that I 

was addressing the concerns of users, 
not software developers , but I'll relent 
for one moment. The MS-DOS debug­
ger is quite adequate, but suffers from 
the maddening omission of an Assem­
ble command. Anyone at all familiar 
with the encoding of the 8086 instruc­
tion set understands the horror of 
hexadecimal programming, but unfor­
tunately Microsoft's DEBUG forces a 
return to basics. On the other hand 
(the one t/1at giveth) , a Search com­
mand has bc en added to locate a byte 
pattern in memory. Although inserting 
that ?-relative call in hexadecimal is so 
exasperating, at least you an> able to 
locate the buggy code using last 
month 's listing. This is perhaps a sym­
bolic example of how combining fea­
tures of these two systems can produce 
one heck of a computer. I hope some­
one does it soon! 
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Conclusions 
Despite its lack of an online HELP 

facility and a utility for reconfiguring 
the system to use new devices, MS­
DOS is a better operating system for 
users with little technical knowledge 
than is CP / M-86. MS-DO S has sig­
nificant advantages in speed of disk 
input/output, efficiency of use of disk 

space, and, most important of all , 
recovery from errors. 

CP / M-80, designed for systems 
with limited memory, had to be a 
small operating system. As a result, 
no space was available to devote to 
things like code for error recovery . 
CP / M-86 has inherited some of these 
deficiencies. The continuing fall in the 

A Vote for MS-DOS 

Neil J. Colvin 


President 

Phoenix Software Associates ltd . 


POB 207 
North Easton, MA 02356 

[Editor's Note: The following 
statements have been excerpted from 
the transcript of a speech given by Mr. 
Colvin at Microsoft's recent "Inside 
16-Bit Operating Systems " seminar.] 

My development staff has been 
designing and implementing CP! M-80­
based software for five years and is 
now making the transition to the 8086. 
Since all members of my staff are now 
using MS-DOS for their development 
environment (a choice not imposed 
upon them) , 1 must conclude that MS­
DOS provides a more productive en­
vironment in which to work and a bet­
ter foundation upon which to build 
new software products. 

Among the important differences be­
tween MS-DOS and CP! M-86 are the 
following: 

Program management: Both CPI M-86 
and MS-DOS allow multiple segments 
of code to be included in a program, 
but only MS-DOS will automatically 
relocate intersegment linkages at the 
time of program loading. Under one of 
CPIM-86's program models, the seg­
ment bases of additional program 
segments are available in the memory 
image, but they must be explicitly 
managed by program code. 

Memory management during program 
execution: MS-DOS uses an approach 
like that of CP! M-80 for memory 

management. After a program is load­
ed, certain locations in its low data 
area contain the addresses of the top of 
the current data segment and the top of 
all available memory . The program 
has access to all memory from the base 
of its code segment through the top of 
memory, and can manage it as it 
desires. As a result, MS-DOS only sup­
ports machine environments that have 
contiguous user RAM . 

CP! M-86 provides a set of system 
functions for allocating and releasing 
dynamic-memory space. Memory can 
be allocated from the free-memory 
pool or at absolute memory locations, 
providing control over access to 
memory-mapped devices or other non­
shareable memory resources. CP! M-86 
permits requests of memory segments 
of specific size or of the maximum 
memory segment available. As a con­
sequence, available memory need not 
be contiguous. 

Reliability: Who is to say when one 
new software system is more reliable 
than another? I can only relate our ex­
perience to date, which shows a vast 
reliability difference between the two 
operating systems. We have been using 
CPI M-86 for almost a year and are still 
finding bugs, including complete 
features that just do not work as 
documented. We have been using MS­
DOS for only about four months, but 
have yet to find a single bug. 

price of memory chips should encour­
age Digital Research to enlarge 
CP / M-86 as necessary to meet the 
higher standards of convenience that 
are sure to arise as microcomputer 
ownership becomes more common. 

Throughout its seminar in March , 
Paul Allen and other Microsoft 
spokesmen described MS-DOS as 
"Microsoft 's single-user, single-task­
ing operating system." That appears 
to leave a big opening for Digital 
Research 's Concurrent CP / M-86 . The 
importance of concurrency cannot be 
overstated. Two years from now, all 
16-bit microcomputers will have con­
currency. Failure to support concur­
rency is a waste of computing power . 
Computer users will not settle for 
doing one thing at a time when they 
know their computers can do three 
things at a time. 

Up to now, Microsoft has advised 
people who want multitasking to buy 
Xenix . At Microsoft 's reception dur­
ing the West Coast Computer Faire, 
however, Allen would not rule out 
the development of a Microsoft oper­
ating system that supports multitask­
ing bu t stops short of being full Xenix 
(XE-DOS?). 

In short, both Microsoft and Digi­
tal Research are moving to correct 
deficiencies. MS-DOS will be provid­
ing online help and support for a 
greater variety of hardware; 
CP / M-86 will increase speed and add 
error-handling capabilities. CP / M-86 
already provides an upgrade path to 
MP / M-86, and MS-DOS will provide 
an upgrade path to Xenix. Despite 
MS-DOS's present impressive superi­
ority in speed and error-handling, 
Digital Research ' s Concu r rent 
CP / M-86 will give people a means of 
getting more work out of their com­
puters. 

Competition between CP / M-86 
and MS-DOS will bring dramatic im­
provements in both operating sys­
tems . Much depends on when the 
promised improvements actually 
become available to the average user. 
If Microsoft and Digital Research do 
not deliver the improvements in a 
timely fashion, Unix may take up res­
idence in more microcomputers than 
CP / M-86 and MS-DOS combined. • 
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MEMO ~ 

TO: A/1181 XeM/;~t#M 
suB::;:f/J'//jl::.~~-~~-__~_______-W [p)_0 (Q) [Q)D [LJJ~LJ
RECOMMENDE~tA ;{)tJu!I 

6 JJTs 'Jf~~~.....,_-~ ~ [F(Q)~M~ ~(Q)~::::N _________O_

IBM<'!f MEMORY EXPA DER: a full family of high quality designed expansion boards for IBM 
personal computers. Priced less than other manufacturers and AVAILABLE NOW! ! ! 

64K Expander I ......... . . . .. .... . ... . . .... . . .... $ 299 

192K Expander II .. . ........ . ......... . . .. ........ $ 599 

256K Expander Ill ....... . . .. . .. . . ..... .. . . .. . .... $ 799 

512K Expander IV ...... . .............. . ...... .. .. $1599 


XEROXll> 820 E-PROM PROGRAMMER: 

A) Capable of programming 16K, 32K and 64K E-Prom Without Personality Adapter. 

B) Requires no reconfiguration in the Xerox port when configured as Centronics port. 

C) "User Friendly Software" with capability of reading programs and verifying e-proms from 

other e-proms, roms, or disk resident software. 


-E--__~-OGRAMMER- . - .. .-. ..-. - -.- -.- - - $2--.00 ,i -PROM PR________ .- ..- .- - - . . . . .. .-. ..--95 -~

PRINTER DRIVER FOR XEROX 820: Allows 820 users to access 
other printers (contains 8" floppy disk with drive program 
and cable.) 

FOR CENTRONICS .. . ... . . ...... . . .... .. . . . · . · . . S 69.95 1 

FOR Tl-810 .. . .... . . . ...... .. .. ... . .. . . .. ... . .. . $ 69.95 
I 

VIC-20~ VIE CARTRIDGE: Allows VIC interface with all existing Commodore IEEE Peripherals 
( 8050, 4040, 2031 and printers), p lus RS232 interface cartridge and 16K expansion. 

VIE CARTRIDGE ... . ....... .. . ......... . . .. .. .. . . $79.95 
AVAILABLE NOW!!! RS232 CARTRIDGE . . . . . .... .. ....... ........ . ... $45.00 

16K EXPANSION . . ... ... .. .. . . ..... . . ...... ... . . . $95.00 

r---------------------------------------,

I Yes, Please send me: Your Nome I 
I M~ I 
I City State Zip I
I I 
I payment method: Check D Cord Exp . Dote I
I Moster Cord # : 

I Visa# I 
I American Express # I 
I Signature I 
t______~~o-~~r:_ _: .:2 ~.:'.:~~~~~_°~o:_T~o:=s~:_:.._c_::~~~:_-_____J 

) IBM is a reg1sre1ed trodemor1l o t rne IBM Corp 2) Xerox rs a 1eg1srereo fr0demai1< Xero1e Cor 3) VIC·20 15 a reg1s Etfed rodemonc of Commodore INT 
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Microcom producb are menu Establi sh an economical point Send and receive complex 
driven for easy use and quick to point electronic mail network software programs. 
implementation. among major micros. 

Ifyou've installed Apple™ or IBM® 
personal computers in your office, you 
can turn them into the most effective 
communications tools in your company. 
All it takes is inexpensive, easy to use 
software from Microcom:M 

With Microcom software, you can com­
municate instantly with other micros, 
minis and mainframes anywhere - not 
just within your company's network. In 
addition to your own data bases, you can 
access commercial services like THE 
SOURCEsM and Dow Jones :M 

No wonder some of the world's largest 
companies are already using Microcom 
software. To transfer critical laboratory 
data error-free. To coordinate huge retail 
inventories. To track stocks and bonds. 
And, in general, to communicate econom­
ically and effectively. Across town or 
across the country. 
Micro-Courier provides instant, 
error-free communications with 
other personal computers. 

Micro-Courier;M Apple's standard elec­
tronic mail software, allows personal 
computers to instantly, accurately and 
economically send information to other 

personal computers. 
You can send an urgent memo across 

the country in seconds. Receive lengthy 
documents economically and error-free. 
Or transfer charts, graphs- even entire 
VisiCalc™ reports-between the major 
personal computers. Without the delay of 
the mails or the expense of hand delivery. 

And Micro-Courier transmits and 
receives messages automatically, unat­
tended. So you can communicate effi­
ciently and take advantage of 60% 
savings from off-hour phone rates. 
Micro-Terminal links you with your 
corporate network. Commercial 
information services, too. 

Micro-Terminal™ ties you directly to 
virtually any in-house or remote data 
base. So instead of going through the 
long process of getting printouts from 
your DP department, you can get the 
information your elf. Directly, easily 
and instantly. 

In addition, Micro-Terminal can con­
nect you with more than 1,000 commer­
cial services, including THE SOURCE, 
Dow Jones and many others. So any time 
you like, you can have up-to-the-minute 
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Combine major personal com­

pute rs into a Vi siCalc network. 


information on nearly any topic you 
can name. From UPI news, to stock 
and commodity listings, to airline 
chedules. 

Micro-Telegram. Western Union 
services from your Apple II:M 

Micro-Telegram™ connects you to any 
Western Union™ terminal in the world 
via TWX;M Telex;M Mailgram™ or interna­
tional cable. It also brings you news, 
stock and gold quotes, foreign exchange 
rate , even ports and ski reports. 

Micro-Telegram is much better than a 
mechanical Teletype:M It operates unat­
tended. It automatically formats, files 
and di play messages. And, since you 
create and edit messages off-line at 
your CRT, it saves you the time and 
aggravation of punching and repunching 

paper tapes. 

Support you can rely on. 


When you buy Microcom's communica­
tion packages, you're buying a lot more 
than ju t oftware. You're buying easy-

L .... ~ -· -
'U:a..~·D" • 

...__ ____ ;;:::om.~ 

--

Transfer graphi cs and data 
reliably and error free . 

to-use, reliable products with profes­
sional documentation and knowledge­

able customer support. And you're 
buying the convenience of a nation­
wide dealer network. 

So ifyou're talking communications, 
you should be talking to Microcom. 
Now, for .more information, contact 
your local Apple or IBM computer 
dealer. 

MICROCOM 

We make Iittle computers talk big. 

1400A Providence Highway, Norwood, MA 02062, 617-762-9310 
Microcom. Micro- ourier. Micrn-Telegram and Micro-Terminal are trademarks of Microcom. Inc. Apple and Apple II are trademarks of Apple Computer Inc. 

VisiCalc is a trademark of VisiCorp Inc. Western Union, Mailgram, TWX , Telex and Teletype are trademarks of Western Union. Inc. Dow J ones is a trademark uf Dow 

Jones, Inc. THE SOURCE is a servicemark of Source Telecomputing Corporation. IBM is a registered trademark of International Business Machi nes Corporation. 


Circle 245 on Inquiry card . BYTE July 1982 359 



Using the Model I/III 

RS-232C Port 


Mysteries of the TRS-80 Model I and III RS-232C interface are 

solved, and instructions are given for building a data­


communications plugboard. 


William Barden Jr. 

28122 Orsola 


Mission Viejo, CA 92692 


This article will try to save TRS-80 Model I and III 
users from some of the consternation involved with RS­
232( operations. We'll look at the logic of the Model I/III 
RS-232( port and discuss the universal .asynchronous 
receiverI transmitter at the heart of the RS-232( interface 
in both machines. A troubleshooting device to facilitate 
hooking up nonstandard (or non-Radio Shack) devices to 
the RS-232( port will be described . Finally, I'll show you 
how to use the Model I/III to do your own "serial" pro­
gramm mg. 

Asynchronous Communications 
Except for a few minor differences, the Model I and 

Model III use the same logic to generate RS-232( signals, 
as shown in figure 1 on page 362. 

Model I/III serial communications are asynchronous, 

About the Author 
Will iam Barden Jr. has written many books on microcomputer pro­

gramming and design, including Z-80 Microcomputer Design Projects. 

that is, the time between characters is variable (not syn­
chronized). However, the timing within each character is 
fixed; it consists of a stream of uniformly spaced intervals 
in which voltage levels represent logical bits . Typical bit 
rates range from 10 to 9600 bits per second (bps). Figure 2 
shows a single character expressed as a serial bit stream. 

The number of bits per character depends on the for ­
mat chosen. The first bit is always a 0, or start bit, op­
posite from the normal state of the line. The last 1 or 2 
bits are ls, or stop bits, returning the line to a quiescent 
state. From S to 8 data bits may be in between, with the 
typical number being 7 or 8. In addition, there may be a 
parity bit, which is a check on the number of ls or Os in 
the character. If present, the parity bit is set to a 1 or 0 to 
make the total number of 1 bits odd or even. 

The bit rate, word length, number of stop bits, and 
parity determine the maximum character-transmission 
rate. Abit rate of 110 with 1stop bit, 7-bit words, 1 pari­
ty bit, and 2 stop bits (11 bits in all) allows transmission 
rates of approximately 10 characters per second (cps). 

According to RS-232( conventions, voltage levels are 
used to indicate logic levels: +3 to +25 volts (V) for a 
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TEST-FLY 

A $20 MILLION JET 


ONAN APPLE? 

YES. WITH MICROSPEED. 

Ar the Bethesda Nava l R search Center, rhev've ware math processing, fast hi-res graph ics and text, 
discovered the power of MicroSPEED. The · avy's turtl e graphics , p rint fo rmating, two text ed ito rs, 
eng ineers use this remarkab le hardware/software unlimited data types, and incredible FORTH extensi ­
combinati on to " flv " an adntnced fighter aircraft bi li ty- all at speeds up to 100 times faster than Basic. 
in real time-even making vertical land ings on a 

USER-FRIENDLY, EASY-TO-LEARN Starting w ithsimulated carr ier deck. A "crash " is mere ly another 
simp le commands that are com fortab le even fo r learn ing experience , and an opportunity to mod i fy 
non-programmers, MicroSPEED extends and builds, the research aircraft- inside the Apple- to improve 
alJo,ving , ·ou LO create your ovvn ta ilored application tomo tTO\v 's combat p lanes. 
languages. The capabilitY of your computer w illSurprised that such a sophistica ted task is possible 
grow exponentially, as you work in an active part ­on the Apple? So were the Navy's officials, and many 
nership w ith the machine, exp loring and develop ­others who have d iscovered ... 
ing ne'x prob lem-solving fac ilities- creating, cor­

THE MICROSPEED DIFFERENCE This extraordinarv recti ng, refining your increasing ly power ful system. 
Language S~ ·stem explo its the real potential of the · 

DEMANDING JOBS AT LOW COST Developed microcomputer fo r the first t ime. The d i fference 
by a team of standout computer professiona ls, bet\veen MicroSPEED and other programming lan ­
MicroSPEED has been put to the test in fields asguages is that w ith MicroSPEED, there is virtuallv no 
diverse as med icine, the stock market, oceanography, limit to what vou can achieve. It ma\' well be the 
and the arts. ln even the most challenging appli ­u ltimate language for the Apple II ai1d Ill (and soon 

cations, MicroSPEED users have been unan imous
the 113M Personal Computer). MicroSPEED literally 

combines the performance of a minicomputer w ith in their praise of the System :md manual. Tvpica l 
comments are:an exhaustive set of user-fr iendly capab iliti es: hard ­

"Very high marks;· 
Thomas Tosch Phd .. Tosch lnform:.1tion Management. 

"The more I use MicroSPEED, the more I love tt;' 
James L. 1-lockenhull, Univers ir,· o f Washington. 

"Great!...A joy to use;' 
Hen ry Harri s, Mission Designer, Ca l Tech 's Jet Propu lsion Lab. 

"Ijyou plan to use the Apple or IBM Personal 
Computer for any demanding task, then we built 
MicroSPEED for you;' 
Sam Cottrell , Pres ident o f Applied Ana lytics. 

·~-~~--~-----------------1\ltcroSPEED requires the App le o r IBM Personal Computer w ith sing ! 
I disk.MicroSPEED II inc ludes 2 MI Iz math processor . MicroSPEED II + 
I includes -l 1\1 1Iz math processo r. 

I Applied Anah-ti cs Inco rporated 
89 l 0 Brook r idge Drh·e 
Upper Mar lbo ro. 1\laryland 20772 ( 30 I ) 627-6650 
I'm imerestecl 1 1\1" computer is :______________ 
Please send me: 
___MicroSPEED II , $49'i .OO ___160 Page Manual. $Vi .OO 
___MicroSJ>EED II + . '6<-1'i .OO ___Deta i led In format io n 

ame:_______________________ 

Companv______________________ 

Address ______________________ 

Cit1·_____,State ___Zip ___Pho ne No.( 

Use this coupon to o rder. o r fo r more in format io n. 

---~--=~ -=- z:us_MicroSPEED -------- ­
APPL E I ~ .A. ·1 RADE~1A H t\ O F APPLE CO.\IP lJT EH INC 
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Figure 2: A synch ronous transmission of a character or other 
data inv olves sending a string of l s and Os. Intervals between 
characters may vary , but bit times w ithin a character and 
number of bits are precisely defin ed . 

INVALID VOLTAGE 

r RANGE

I -+25V ) ~OGIC 
- +3V 
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- -
3 

V ) ~OGIC 
---- - -2 5V 

Figure 3: RS-232C specifications prov ide fo r a "]" level of -3 
to - 25 Vanda "O" level of +3 to +25 V. The range fro m +3 
to -3 Vis undefin ed. 
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 SOURCE 
OF OF 
DATA SIGNAL GROUND DATA 

4b) 

STATION 

TO(TRANSMIT DATA! 

SIGNAL GROUND 

RO (RECEIVE DATA I 

STATION 
2 1 

Figure 4: In 4a , two w ires allow unidirectional transmission; in 
4b , three wires are sufficient for bidirectional communication . 

4 0 

~--- PE: l •PARITY ERROR , O • NONE 

~----- FE : 1 • FRAMING ERROR, 0 • NONE 

~------ OE : l • OVERRUN ERROR, O• NONE 

~------- THRE : 1 '	 TRANSMITTER HOLDING 
REGISTER EMPTY, 0 • NOT EMPTY 

'------------- OR: l •RECEIVED DATA AVAILABLE , 

O• NOT COMPLETED 


Figure 5: Control-register bits in the UART define the w ord 
length , parity type or no parity , and the number of stop bits. 
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logic 0 and - 3 to - 25 V for a logic 1. levels from - 3 to 
+3 V are invalid (see figure 3). 

One-way transmission requires only two wires, trans­
mit data (TD ) and ground, as shown in figure 4. For two­
way transmissions, a third wire, receive data (RD), is re­
quired. 

Two-way communications can be either half- or full­
duplex. In half-duplex , information can travel in only 
one direction at a time; in full-duplex, information can 
travel in both directions simultaneously . 

While it's possible to send data over the three-wire 
setup of figure 4, that method is limited . All handshaking 
must be encoded, sent as data , and decoded on the other 
end. The full RS-232C asynchronous system, therefore , 
includes many other useful signals, as shown in table 1. 

Only a small number of these signals are needed and 
used for communications with printers and modems. The 
RS-232C signals used in the Models I and III are marked 
in the table with an asterisk; pin numbers remain the 
same . 

The Western Digital TR1602B 
The Western Digital TR1602B, used in both the Models 

I and Ill, is a large-scale integration (LSI) chip that 
handles variable transmission rates, word formats , full­
duplex operations, parity , and just about every phase of 
RS-232C communications . Its generic name is universal 
asynchronous receiver / transmitter (UART for short) . 

As shown in figure 1, the four registers in the TR1602B 
are the control register, the transmitter-holding register, 
the receiver-holding register, and the status flags . 

The control register. This is normally loaded once, 
before any communications. Five control bits associated 
with the control register are shown in figure 5. 

The WLSl and WLS2 bits determine the word length of 
the transmission, as shown in the figure . This is the 
number of data bits per word, exclusive of tl1 e parity bit. 

If the PI , or parity inhibit, bit is a 1, no parity bit is 
generated with each character. If the PI bit is a 0 and the 
EPE bit is a 1, even parity is generated; if the PI bit is a 0 
and EPE is also a 0, odd parity is generated. 

If the SBS bit is a 1, 2 stop bits follow the last data bit 
or the parity bit . If SBS is a 0, 1 stop bit follows. 

The transmitter holding register. This 8-bit register 
holds the byte to be transmitted, which it ships out a bit 
at a time . In effect , the transmitter holding register per­
forms a parallel-to-serial conversion of the character to 
be transmitted. As soon as a byte is loaded, the start bit is 
sent over the TRO (transmitter register output ), followed 
by the 5 or 8 bits in the transmitter holding register, least 
significant bit first. The transmission rate is determined 
by the TRC (transmitter clock input ). 

The receiver holding register. This is a counterpart to 
the transmitter holding register . It accumulates the in­
coming data bits from the RD line, performing a serial-to­
parallel conversion . The receiver holding register is read 
after all data bits have been received to recover the 
parallel form of the received character. 



WLS '---------+Pi o I • NO PARITY , 0 • PAR I TY BIT 

'-------- SBS o J • TWO STOP BITS, 0 • l STOP BIT 

00 • 5 DATA BIT S 

OJ • 6 DATA BITS 

J 0 • 7 DATA BITS 

J l • 8 DATA BIT S 

'------- ----- EPE o l • EVEN PARITY, 0 • ODD PARIT Y 

Figure 6: Status bits fro m the UART indicate w hether the inpu t 
or output operation has been completed and w hether an error 
has occurred in transmission. 

The status register. This is a collection of 5 bits 
representing the TR1602B status, as shown in figure 6. 

If THRE is a 1, the transmitter holding register is 
"empty," has performed its parallel-to-serial conversion, 
and has sent the data over the TD line . A new character 
can now be stored in the transmitter holding register. 

If the DR bit is a 1, a new character has been received 
and is in the receiver holding register; it can now be read 
from the TR1602B. 

OE, FE, and PE are error indicators; a logic 1 in any of 
these bits indicates that an error has occurred . PE (parity 
error) indicates that the received parity bit does not 
match the parity of the received data bits; one or more 
data bits have been erroneously received. FE (framing 
error) indicates that no stop bits were found in the re­
ceived character. The OE (overflow error) b it is set when 
two or more characters are received before the computer 
performs a read . 

The Bit-Rate Generator 
The second LSI chip used in the RS-232C interface is 

the BRl94IL bit-rate generator (BRG ). In the Model I, the 
clock input is from a 5.0688-megahertz (MHz) crystal 
oscillator. The Model III uses a system timing signal of 
the same frequency . This clock reference is "divided 
down" into the proper transmitter and receiver clock fre­
quency. It is sen t to the TR1602B via the RRC and TRC 
inputs . These inputs are actually 16 times the desired bit 
rate ; this increases the resolution during transmissions at 
high bit rates . 

The bit-rate generator is loaded with two 4-bit codes 
that represent the frequencies to be used for the receiver 
and transmitter clock . This is normally done once, before 
data transmission begins . The bit rates and their cor­
responding codes are shown in table 2 . 

Interface Logic, Models I and III 
The RS-232C interface circuits for the Model I and 

Model III are a lmost identical. Figure 1 shows the part 
numbers associated with the Model III , but similar logic 
is used on the Model I. The TR1602B UART has four ZBO 
port addresses associated with it, hexadecimal EB, E9, 
EA, and EB. 

A 74LS134 chip decodes the RS-232C address into four 
input and four output signals . Address lines AO and Al 

Pin 
Number Symbol Description 

1•• PGND protective ground 
2 .. TD transmi tted data 
3.. RD received data 
4 .. ATS request to send 
5·• CTS clear to send 
6 '' DSR data set ready 
7.. SGND signal ground 
8 .. CD carrier detect 
9 reserved for data set testing 
10 rese rved for data set test ing 
11 unassigned 
12 secondary received line signal 

detector 
13 SCTS secondary clear to send 
14 • STD secondary transmitted data 
15 
16 SAD secondary received data 
17 
18 ' SUN secondary unassigned 
19• SRTS secondary request to send 
20.. DTR data terminal ready 
21 signal quali ty detec tor 
22.. RI ring indicator 
23 
24 
25 unassigned 

• Model Ill only 
.. Model I/I ll 

Table 1: Common RS-232C signal assignments. 

Decimal Binary Bit 
Code Code Rate 

0 0000 50 
1 0001 75 
2 0010 110 
3 0011 134.5 
4 0100 150 
5 0101 300 
6 011 0 600 
7 01 11 1200 
8 1000 1800 
9 1001 2000 

10 1010 2400 
11 1011 3600 
12 1100 4800 
13 1101 7200 
14 1110 9600 
15 1111 19,200 

7 6 5 4 3 2 1 0 

I I I I I I I 

Transmitter Receiver 
bit bit 

rate ra te 
code code 

Table 2: Bit-rate codes fo r the W estern Digital TR 1602B. 
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Hexadecimal 

Address IN OUT 


EB 	 Read modem Master reset 

status reg ister (CTS. 

DSR, CD, RI) 


E9 	 Read sense switches Load BRG with 

(Model I) Togg le CRL bit-rate codes 

(Model 111) 


EA 	 Read UART statu s Load UART con­
reg ister 	 tro l regis te r and set 

Break , DTR, RTS. 
or set SU N, STD, 
SRTS, Break. DTR. 
RTS 

EB 	 Input character from Output charac te r to 
receive r hold ing transmit te r holding 
register reg iste r 

Table 3: UART-M odel Il l/I actions for the four RS-232C ad­

dresses. 


determine the 2 least significant bits of the address, while 
a ZBO IN or OUT to port hexadecimal ExH generates the 
RS2321N • and RS2320UT • signal (BASIC !NP/ OUT can 
also be used ). 

Table 3 shows the actions that occur for the four 
addresses for either reads or writes (INs or OUTs). 

R·LINE 


In Ohio , or for 
information , call : 
1-513-866-2421 

540 Richard Street , Miamisburg , Ohio 45342 

------ INSTITUTIONAL ANO OEALER INQUIRIES INVITEO ----- ­
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FILTE 
These filters protect any sensitive electronic 
equipment from power line transien t damage 
and radio frequency interference. Both 
models offer surge suppression for 
power line " spikes " . RF inter· 
fe rence is suppressed using 
both inductive and 
capacit ive components. 
Ideal fo r computers . 
test equipment , or TV. 

LF6 - Three separately fil tered duplex outlets. 
120V. total fused capacity t5 amps. 
power switch and indicator lamp ... .. .. $69 .95 


Add $2.50 shipping and handl ing 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 

Model I RS-232C sense switches. The Model I differs 
from the Model III in that it has eight RS-232C switches 
that can be read by an "IN OE9H". These sense switches 
provide a manual way of telling the software what RS­
232C settings to use . They have no direct effect on the 
UART or BRG; they come into play only if the initializa­
tion program reads them and initia lizes the UART 
accordingly . 

The sense switches do not exis t in the Model III . An 
"IN OE9H" ca uses a different action. It toggles the CRL 
signal so that an "OUT EAH" sets three additional signals 
in the Model III - SUN, STD, and SRTS. These second ­
ary signals (secondary undefined, transmit data , and re­
quest to send) are not used in normal Model III com­
munications programs . Subsequent "OUT OEAH" in ­
structions toggle the load from control register to second­
ary. A master reset of "OUT OE8H" resets the toggle to a 
normal load of the control register. 

Initialization . The first action to take before doing any 
data communications is to initialize the UART and BRG 
chips. The sequence is : 

1. 	 Do a ZBO "OUT (OEBH ),A" or a BASIC "OUT 
232,0" . The va lue in A doesn 't matter, as no actual 
data is sent. This causes the MR input to reset the 
UART. It also resets the data-received status and 
disconnects the receiver holding register by the in ­
puts ORR and RRD , respectively . 

Model 953A EPROM 

PROGRAMMER 


• 	 Programs 2508, 2758. 251 6, 2716, 2532 and 2732 f ive volt EPROMS. 

• 	 Compl ete · no personal ity modules to buy . 

• 	 Intelligent - rn icrnprocessor based , programs and verifies any or all by tes. 

• 	 RS-232 serial interface · use with computer or terminal . 

• 	 Verify erasure comma nd · veri fies that EPR OM is erased . 

• 	 Extended d1aynostics · error outpu t distinguishes between a bad EPROM 
and one wh ich needs erasing. 

• 	 May be used for ex tremely reliable data or program storage. 

• 	 All power on programming socket under processor control. LED warning 
light indicates when power is appl ied . 

• 	 Complete wi th T ex tool zero insertion force socket . 

• 	 High performance / cost ratio. 

• 	 Standard 08-25 1 / 0 connector. 

PRICE S289 

BAY TECHNICAL ASSOCIATES. inc. 

HWY. 603. P.O. BOX 387 

BAY ST. LOUI S, MISSISSIPPI 39520 


(601) 467-8231 
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It's just plain unbeatable. 

Period. 

s1295· 
TEC F-10 

40 CPS DAISY WHEEL 

RS232C SERIAL 


The saga continues ... A printer 
that changes the rules. When we first 
saw the TEC F-10 we could not believe it . 
A printer that has it all. 40 characters per 
second speed, Diablo compatable soft­
ware codes so it works with all the soft­
ware on the market like WordStar, and 
Magic Wand, and a serial RS232C inter­
face so it can hook up to any computer, 
bar none. Even better, it uses Diablo and 
Qume type wheels, and Diablo type rib­
bons. This looked like a big winner, the 
kind that would dominate the market for 
high performance daisy wheel printers . 
Now our goal was to get a piece of the 
action. 

ONE SOURCE 

You have seen several labels on 
printers looking suspiciously like the F-10. 
You probably didn ' t think that a whole 
bunch of different companies make this 
printer, and you are right. The F-10 is 
made by Tokyo Electric Company Ltd., 
(TEC). They sell printers to a lot of com­
panies. A couple of the better known are 
C. ltoh Electronics, and Tandy Corpora­
tion. C. ltoh Electronics sells TEC printers 
through their exclusive distributor Lead­
ing Edge Products, and Tandy Corpora­
tion sell through their own stores. 

To compete with these giants we 
had to buy the printers on a comparable 
level , and create a whole new group of 
customers by lowering the price drastic­
ally. This would create the best price/per­
formance daisy wheel buy on the market. 

We figured that the right combina­
tion of an adequate profit margin and a 
big chunk of the market would produce a 
real healthy business. Since we have 
been in the distribution business a few 
years we had a good idea of the neces­
sary profit margins. We didn ' t want to be 
the next Freddie Laker. 

We also had learned the lessons of 
how a real great product can quickly 
dominate a market (as taught by Epson). 
So we checked out the high volume buy­
ers prices, plugged all the numbers into 
good old Visicalc, and Voila, within days 
of our first ads sales were way above our 
projections. We had caught the competi­
t ion napping and were leaving them in 

the dust. Keep those cards and letters 
comin ' folks . 

THE "ELECTROCUTED TYPEWRITER" 

There is more to the F-10 than a low 
price. If we just wanted to sell a cheap 
daisy wheel printer, there are lots of type­
writer manufacturers who are modifying 
their products so they can interface with 
a computer. Some notable entrants to 
this field are Smith Corona, Brothers , 
and Olympia. Big names in the typewriter 
biz. 

Unfortunately, these printers have 
lots of limitations. Low speed, low duty 
cycle, and they require special wheels 
and ribbons . They aren ' t capable of run­
ning standard software. With the F-10 
you don ' t have to make these compro­
mises to get low cost daisy wheel print­
ing. 

THE TECHNICAL STL FF 

First , the unit is built on a diecast 
aluminum chassis. This absorbs noise 
and vibration making it ideal for office or 
home use. The power supply is a high re­
liability switching type for reduced heat 
during operation. Th is eliminates the 
need for a noisy cooling fan . All the so­
phisticated electronics (including it's 
own microprocessor) are on just three 
circuit boards for high reliability . The 
mean time between fai lure (MTBF) rating 
of one year means that the typical failure 
rate at a 75% duty cycle is one year. In 
English that means about 2500 hours of 
trouble free operation. So far our tech­
nician is spending a lot of time with the 
Maytag man. 

Warnings for paper out , ribbon out, 
and cover off, are all standard. The F-10 
can use full 16 " width paper, with friction 
or optional tractor feed from the rear or 
bottom. To top it all off, it has an attrac­
tive, low profile case - just 6 inches tall. 
It ' s a lightweight at 31 pounds. The print­
er can be connected to any computer 
with an industry standard RS232C serial 
interface. We have interfaced the F-10 
with everything from Appl es to Zeniths. 
We w ill be happy to help you hook it up 
to your computer. Handshaking by OTA, 

XON/XOFF, and ETX/ACK protocols. 
Baud rates from 300 to 2400. 

Superscript, subscript, forward/back­
ward printing, proportional spacing , and 
10 or 12 character per inct. printing are 
all standard. Plus all the other good 
things that standard Diablo software 
codes do. This makes the F-10 a natural 
for use with all existing word processing 
packages that run with printers like the 
Diablo , NEC, and Qume. The optional 
buffer chips allow the printer to store 
and print up to 2000 characters while 
your computer does other things. The 
downloading chip provides a clever pro­
grammer with additional software com­
mands and the ability to use printwheels 
whose characters are not in the same 
positions as standard wheels. Neat stuff. 

SATISFACTION GUARANTEED 

Our warranty is 90 days parts and 
labor. If there is a problem we arrange for 
Un ited Parcel Service to pick up the print­
er at your home or office. We pay the 
freight charges on warranty repairs . 
Easy huh. Annual maintenance contracts 
are available for a small fee. And to top it 
off, if for any reason you are not satisfied , 
you may return the unit to us within 30 
days for a full refund . 

We have increased our orders to 
support the demand . Call us today and 
get the real thing at the unreal price of 
$1295 • . 

·catifornia residents add 6% sales tax. 

Dealer inquiries invited. 

write 
writer,, inc. 

1703 STEWART STREET 
SANTA MONICA, CA 90404 
(213}829-6871 
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-------· ~~~ }
- ---- SBS SEE FIGURE 5 

----Pl 

'---- RTS : I• ON , 0 • OFF 

'----- DTR : 1• ON, O• OFF 

'------- BREAK: I • ON (ENABLE TD l 
0 • OFF (DISA BLE TOI 

Figure 7: An 8-bit function code is used to initialize the RS-232C 
interface. Five bits initialize the UART control-register func­
tions, w hile the remaining 3 bits set two output lines and enable 
the TD line. 

2. 	 Define the serial parameters (word length, etc .) . 
This is a 5-bit code, as shown in figure 7. The re­
maining 3 bits define the "break," DTR, and RTS 
outputs . These signals are set to match the re­
quirements of the device at the other end of the line. 
At this point, however, the "break" bit must be set 
to enable output of serial data on the TD line. Out­
put the parameters to the control register by an 
"OUT (OEAH ), A" or a BASIC "OUT 234,A". This 
sets up the control register for the data­
communications format to be used. It also sets the 
selected DTR / RTS signal levels at -12 V or 
+12 v. 

:."LINE VOLTAGE'-1 
TRANSIENT SUPPRESSORS 
"~TM AND ~~';

00

' 
PROTECTS: PROTECTS AGAINST: 
• Computers 	 •H igh Energy Voltage 
•Micro.Computer Systems T rans1ents 
•Word Processors •On-Ott Switching 
•Cash Registers • Lightning Induced Transients 
•Power Supplies • Inrush of On/Off Power o'{_ M A R c Clipstrip Cl ipper WE HONOR 

gunLE ®678F p:·~p-.1]_]_ 	 .... 
INDUSTRIES. INC. '--=""®	 VIS4' 

DEALER INQUIRIES INVITED LISTED LISTED 

7133 Rutherford Rd. 800-63S9098 
Baltimore, Md. 21207 (301) 298-3130 
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3. 	 Select the appropriate bit-rate code (table 2) and 
output it to the BRG by a ZBO "OUT (OE9H), A" or 
BASIC "OUT 233,A" . 

The TR1602B is now initialized. This process should 
not have to be repeated unless the bit rate or other 
parameters need to be changed during serial communica­
tions. 

Writing data. Suppose you have a serial line printer at ­
tached to the Model I or III. The control register has been 
loaded with the proper format parameters to match the 
line printer and the BRG has also been initialized . From 
this point on, it's simply a matter of reading the status, 
testing to see if the transmitter holding register is empty, 
and, if it is, loading it with the next character to be 
transmitted. This loop is done for every character and 
goes like this: Input the status by a ZBO "IN A,(OEAH)" or 
a BASIC "A=INP(234)" . Test bit 6 (THRE) of the status . 
If this bit is a 0, loop back to the test. If this bit is a 1, out­
put the character to be transmitted by an "OUT 
(OEBH ),A" or "OUT 235,A" . 

Reading data. Reading data is just about as easy. The 
read loop consists of reading the status to see if a new 
character has come in . If it has , the character is read from 
the receiver holding register . The loop goes like this : In­
put the status by a ZBO "IN A, (OEAH)" or a BASIC 
"A=INP(234)". Test bit 7 to see if DR is a 1 . If it is not , 
loop back to the status input. If DR is a 1, read in the 
assembled character by an "IN A , (OEBH )" or 
"A= INP(235)". Repeat this loop or go to a test for a new 
character to be transmitted. 

In practice, the read and write operations usually alter­
nate in the same loop. 

The 	Data-Communications Plugboard 
Before giving you actual programming examples of 

serial operations, I'm going to describe an easy-to­
construct RS-232C plugboard. The plugboard can be 
used in experiments with the programming examples I'll 
be giving . More important, it can be used to help you in­
terface serial devices to your Model I or III computer. 
The plugboard is shown in figure 8. 

The plugboard breaks a 25-line RS-232C cable and 
routes the lines through a prototype board. Short lengths 
of 20-gauge solid wire are used on the plugboard to con­
nect the two sides of the cable, as shown in figure 9. To 
transpose RD and TD, for example, simply crisscross 
pins 2 and 3 as shown in the figure. Other lines can be 
connected in a similar manner . To test the state of any 
line, an LED can be connected with a resistor to signal 
ground, pin 7, and the line in question, as shown in the 
figure . Lines can be "dummied up" in lieu of wiring up a 
special RS-232C plug simply by adding a patch between 
an active line and the line to be dummied. 

To construct the plugboard, use the smaller version of 
the Radio Shack prototype board (catalog #276-175). The 
back has a sticky paper cover . Peel this off to expose the 



Don't miss this incredible, money-saving opportunity! 1394 
List $15.95 

Ir'IEI (]1Jrnf)1JiE1r EIJIJ~ []lurl offers you all the.lnl 
latest titles on hardware, software, theory, and 


~ applications PLUS ready-to-run tapes and disks 

'e±f§ • ·M\ at special, low, low member prices! 


Select 6 fact-filled books 
for only $2 9.5 (total value up to $120.70) 

55 ADVANCED 
colTIPlJTE~ 
p~-

.....:.=....~.::....---· 

1350 
Lisi $15.95 

1299 
Lisi $16.95 

1276 1277 
Lisi $15.95 Lis i $16.95 List $13 .95 Lis t $19.95!llM----------lfJW'·-----------=l!li r-------------------1
a Ir'IEI (]IJrnfJIJiElr EIJIJ~ []luri7 very good reasons to try 

The Computer Book Club 
Blue Ridge Summit, PA 17214 

•Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 
• Satisfaction Guaranteed. AU books returnable within 10 
days without obligation 
• Club News Bulletins. All about current selections-mains, 
alternates, extras- plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
• "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate-or no books at all - we 'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 
•Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
• Extra Bonuses. Take advantage of added-value promo­
tions, plus special discounts of software, games , and more 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the-minute info 

~Blue Ridge Summit, PA 11214 
Please accept my membership in The Computer Book Club 
and send the 6 volumes circled below. I understand the cost 
of the books selected is $2.95 (plus shipping/handling) . If 
not satisfied, I may return the books within ten days without 
obligation and have my membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 

336 337 1000 1050 1055 1088 1123 1160 1195 

1205 1228 1271 1275 1276 1277 1293 1295 1299 1316 


1332 1333 1350 1369 1370 1380 1394 1397 1398 


Name ------------~ hone ____ 

Address 
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_______________..,ip - ­State 


(Valid for new members only. Foreian and Canada add 20%. Ordon out.Ide U.S. 

or Canada must be prepaJd with lntornatlonel money orders in U.S. dollars.) 
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Circ le 373 on Inquiry card. BYTE July 1982 369 



PLUG BOARD 

0 0 25- CONDUCTOR RS-232C CONNECTORRS - 23 2 C CONNECTOR 25-CONDUCTOR 
0WITH OR WITHOUT " HOOD " 

CABLE --::-7 ..... CABLE 7 ~'" " ·"'"0"'77 .......... i-------t0 .. . . . . ....
..... .....
..... . DD .......... 00 ...... 
0 0 

Figure 8: The data-communications plugboard uses a prototype board to "break out" the 25 lines of an RS-232C cable. Th is permits 
lines to be swapped, jumpered , or tested . 

JUMPER BETWEEN 
"E" AND 11 F" ROWS 
TO CONTINU E L INES 

TO SIGNAL 
TO BE TESTED 

n 
- Q EXPER~~~NTOR Q 

SIGNAL -< .._-:rCl..,., 

GROUND ""'""' • •••••" . . .... ....·-.. . . . . . 

CABLE 
FROM 
MODEL I I 
m 

~~= ~~~ 
... . . . ... •• "" . 

I 

. . . .. . 
• • • • • O •..... . 
. . . . . . .....::;; .. . . .. . .. .... . . . . . . .... · ~. . ... . . 

. . . .. . . . . 
-< .._- x (j)..,., mooetl> >< 

0 0 

CABLE 
TO 
SERIAL 
DEVICE 

I 

0 0 0 0 ~ 0 0 0 o ­
0 0 0 0 0 0 0 Q N 

" CATHODE " 
LEAD 0 0 0 0 ~ 0 0 0 o w 

0 0 0 0 0 "390fl ~000
RES ISTOR 

CRISSCROSS 
11 R0 11OF ANO "T0 11 

Figure 9: To run all lines straight through , jumper each row from the "E" to "F" points. Lines may be easily swapped. An LED with 
series resistor can be used to test the state of any of the lines on either the input or output side. 

~PEEL OFF 

-------~ ~ STICKY BACKING

f_'·~~~~ '1111111 ~., 


~ °""OM;~ 1111111111 t.

A DI OF TA 

interconnecting strips, as shown in figure 10. The rows 
are numbered from 1-23 on the front of the board. 

You'll need two RS-232C connectors . Get the solder 
type, not the insulation displacement type . Unfortu­
nately, Radio Shack sells only the latter type. Use the 
proper plug combinations for the equipment you 'll be in­
terfacing. Modems, for example, generally have a female 
RS-232C connector, requiring a male connector on the 
cable . 

Although the connector pins are numbered, the 
numbering is often difficult to see unless you hold the 
connector at the right angle with the right light. Standard 
numbering for RS-232C connectors, looking in to the 
connector, is shown in figure 11. 

Obtain a 25-wire ribbon cable (Radio Shack catalog 
Figure 10: Peel away the backing of the prototype board to ex­ #278-771 is a 40-conductor cable that can be split ). Wire 
pose the fo il paths for soldering. the ribbon cable so that the wire posi tions correspond to 
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ON DEMAND FOUR WHEEL DRIVE. 

MAXIMUM TRACTION. 
The only cars in America you can 

switch into four wheel drive without 
stOP-P-ing are made by Subaru. 

All other 4WD's, without excep­
tion, require a full stop before 
switching. But with On Demand Four 1 

Wheel Drive, the instant you need 
extra traction and safety, you simply 
flick the lever. 

And immediately you go from full time Front 
Wheel Drive to Four Wheel Drive. (For tougher 
going, certain models offer a dual range gear 
box). Only Subaru gives you the advantages of 
both Front Wheel Drive and 4WD in one road 
hugging car. 

Our Hatchback, Wagon and Brat are also 
great performers in other ways as well. Like: 

Great gas mileag~. Our 
entire line of 4WD's, for instance, 
is # 1 among all 4WD cars in fuel 

IN MINIMUM TIME. 
Low sticker P-rice. We offer the 


lowest priced 4WD car in America. 

In fact, our 4WD's actually cost less 

than many cars with conventional 

2 wheel drive. 


OP-timum OP-tions. The Hill­
HolderT~ a device on certain models 
that prevents drifting back on steep 
hills. Power windows.** Power steer­

ing~* Stereo/cassette. Cruise control. 
Terrific value. For all of the above reasons, 

and many more, Subaru delivers maximum 
value per dollar. Not to mention independent sus­
pension on all 4 wheels, rack and pinion steering 
and power assist front disc brakes as standard 
equipment. 

Also standard are two features that come 
with every Subaru: reliability and durability. And 
you don't have to demand them. We do. 

SUBARU® 

INEXPENSM. AND BUILT 


TO STAY THAT WAY. 



LINE 23 
(TO ROW 23) 

l 2 3 4 5 6 7 8 9 10 11 12 13 
DB-25P 
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13 12 11 10 9 8 7 6 5 4 3 2 l DB-25S 
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Figure 11: Standard RS-232C connector-pin numbering. 

13 

"BOTTOM" 

4 2 
14 13 3 

ROW 
LEADS----1 

I 

RS-232C 
CONNECTOR 

Figure 12: Wiring the ribbon cable . The wiring is nonstandard 
compared to most RS-232C cables and correlates the RS-232C 
pin numbers with the conductor-position numbering. 

LINE 25 LINE 25 
(CUT OFF) (CUT OFF) [•J ••re] 

LINE 24 (TO 
VERTICAL 
BUS) 

LINE 1 
(TO ROW 1 l

r.-•• ... 
Figure 13: Solder the cable to the prototype board. Twenty­
three lines are soldered to rows 1-23. The twenty-fourth line is 
soldered to the vertical column . The twenty-fifth line, not used, 
can be cut off. 
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the RS-232C pin numbers on both RS-232C connectors_ 
This will involve separating the cable into two halves, as 
shown in figure 12. 

Cut the RS-232C cable in half. Separate the wires on 
both cut ends of the cable and strip each wire with a wire 
stripper about 1/16 inch. 

Solder 23 wires onto the 23 rows of the board. Match 
the row number with the RS-232C pin number. Solder 
the twenty-fourth wire (pin 24) to the vertical strip on 
each side of the board. Cut off the twenty-fifth wire. This 
signal is undefined in the RS-232C specification (see 
figure 13). 

Using 20-gauge wire, connect opposing pins for those 
lines that are not to be changed. The wire will fit nicely 
into the plugboard holes and stay there. Only the Model 
I/III signals shown in table 1 need to be connected in this 
manner. None of the others are used . 

You're now set to experiment with the programming 
examples below or to use the plugboard to help connect 
serial devices to your system. 

RS-232C Programming Examples 
The examples below are in BASIC. They can be con­

verted to ZBO assembly language by substituting INs and 
OUTs for the BASIC INPs and OUTs. I don't have the 
space to show you complete serial printer or communica­
tions drivers , but these examples should take the mystery 
out of RS-232C interfacing. 

Setting RTS, DTR, and break. RTS and DTR lines are 
outputs from the RS-232C controller indicating "request 
to send" and "data terminal ready. " The RTS line (pin 4) 
is set by: 

100 OUT 232,0 'initialize RS-232C 
110 OUT 234,xxxxxxxl 'binary value with lsb set 

(The "xxxxxxxl" indicates that bit 0 must be set; other 
bits should be set or reset appropriately, as well .) 

The DTR line (pin 20) is set similarly: 

100 OUT 232,0 'initialize RS-232C 
110 OUT 234,xxxxxxlx 'binary value 

If both RTS and DTR are to be set, the binary value 
would be xxxxxxl1. 

The "break" does not come out on the RS-232C con­
nector, but enables or disables the TD line. Use a 1 to 
enable the TD line: 

100 OUT 232,0 'initialize RS-232C 
110 OUT 234,xxxxxlxx 'enable TD 

Use the above code and experiment with the plugboard 
by connecting an LED and 390-ohm resistor between pin 
7 of the plugboard and pin 4 or 20. Remember, logic 1 is 
-12 V DC and logic 0, +12 V DC. 

Reading CTS, DSR, CD, and RI. These inputs to the 
RS-232C controller indicate clear to send, data set ready, 
carrier detect, and ring indicator. To read the lines, do: 



14----- 33. 3ms ----­

-+12V 

0.. 
0 -0 VOLTS ..... 
"' 

--12V 

41H IN REVERSE lLSB FIRST I 

EP • 0 BIT RATE• 85 (55Hl 

WL • 3 CHARACTER • 41 H • " A" 

SS• 0 
P I • I 

0 I 0 I 0 0 I 0 0 

..... 
0.. 


<% 

a:: 

0 ..... ..... _ CONTINUOUS 
SQUARE WAVE"' "' 

55H IN REVERSE (LSB FIRST) 

EP• 0 BIT RATE • 85 ( 55Hl 

WL•3 CHARACTER• 55H 

SS • 0 
PI • I 

Figure 14: The data out exerciser program produces TD ou tput 
that can be examined w ith an oscilloscope. Tl1e serial bit stream 
can be easily read. Outputting a hexadecimal 55 character pro­
duces a continuous square wave due to the alternating ls and Os . 

100 OUT 232,0 'initialize RS-232C 
110 A= INP(232) 'read lines 

The A variable will contain a binary value correspond­
ing to CTS, DSR, CD, and RI in the most significant 4 
bits; the lower 4 bits are not significant. 

You can experiment by first setting RTS or DTR and 
jumpering on the plugboard between the RTS or DTR 
pins to the four input lines. Jumpering is usually the 
easiest way to "dummy up" a signal, either by connector 
wiring or, in this case, on the plugboard. 

Setting SUN, STD, and SRTS. These secondary 
lines are not normally used in communications programs , 
but they can be set by : 

100 OUT 232,0 'initialize RS-232C 
110 A = INP(233) 'toggle CRL flip-flop 
120 OUT 234,xxUTRxxx 'set SUN, STD, SRTS 
130 A = INP(233 ) 'toggle CRL 

In line 120, bits 5, 4, and 3 control the status of SUN, 
STD, and SRTS, respectively . The INP(233) toggles the 
control-register load flip-flop so that the control register 
is not loaded . 

Outputting on TD. The BASIC code in listing 1 shows 
a continuous output of a specified character. If you have 
an oscilloscope, connect it between pin 7 (SGND ) and pin 
2 (TD), and observe the output. 

Listing 1 : Th is simple BASIC program will continuously output 
data on the TD line at user-defined bit rates and forma ts. 

90 'SERIAL DATA OUT EXERCISER 
100 OUT 232 ,0 
H'):'1 PF~ HH II I NF'UT EP ' (,.Jl.S' S~;B' p I II 

110 INPUT EP,WL,s~,pr 
120 WD =EP*128+WL * 32+SS* l 6+PI *8+4 
130 OUT 234,t,.JD 
135 INPUT "BAUD CODE 11 ;BA 
1 '.jeJ OUT ::-:::.33, t?.r-'.\ 
160 INPUT CHARACTER CODE II CHII ; 

165 I ::::: 0 
170 !1:::: I r,J P ( 2 3 1i· ) 
180 IF CA AND 64)=0 THEN GO TO 17 0 
l E:~:, I ==: I+l 
1 9 C~ 0 1....JT 2]'j, CH 
212'.t!Zl <.:iOTO 170 

Listing 2: This loop-back exerciser program in BASIC outputs 
data that is immediately input through the RD line. Pins 2 and 3 
of the RS-232C lines should be jumpered together. 

9 0 'L OOP BACK EXERC I SE R 
1\Im OUT ::2:.32, '1 
lrt '.::. PfdNT II I NPUT Eh l-JL.. f~;, Sf3E'., PI II 

1 10 IN PUT EP,wL, s S,PI 
12 0 WD=EP* 1 28+WL ~ 32+SS*1 6+PI*B+4 

1 3 k~ OUT 23'+, ~~D 
135 INPUT "BAUD CODE";BA 
1 'j((J OUT 233, F.?.A 

1116v) I NPUT C H;.\Rt1 C TE F~ CODE 11 
; CH 

16 '.5 I o:: L~ 

17 0 A== INP(2 3 4) 
180 IF CA AND 64) =0 THEN GOTO 170 
1 D~'• I :::: I+ 1 
19 V.1 OUT :2:..35, CH 
2G;~v) t-~1=::: I NP ( 2:J L~) 

2 10 I F CA AN D 128 >= 0 THEN GOTO 170 

220 i\:::: I NP ( 2 :3:'•) 

2 3v) F'l~ IN T 1; 

:::Lt-0 GOT O 170 

The EP, WL, SS, and Pl inputs define even / odd parity, 
word length, number of stop bits, and parity inhibit , 
respectively. This format data is sent to the control 
register by the "OUT 234,WO". 

The bit-rate code (see table 2) is sent to the BRG by the 
"OUT 233,BA". 

The character value (CH) is the decimal code for the 
character to be sent. The value must be in a range of 
0-255 . ASCII "A ," for example, is decimal 65 . 

The loop at 170-200 continuously checks the THRE 
status . If the transmitter holding register is empty, it out­
puts the character to the transmitter holding register by 
an "OUT 235,CH". 

Figure 14 shows oscilloscope waveforms for CH = 65 
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nursery., 

A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous - like unequalled 
reliability and ultra-fine printing - they've got a 
lot more of what it takes to be a legend . 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages . 

What's more, on the new-generation MX-80, 
MX-80 FIT and MX-100, you get GRAFTRAX­
Plus dot addressable graphics . Standard. So now 
you can have precision to rival plotters in a reli­
able Epson printer. Not to mention true back­
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they've got the features that make 
them destined for s tardom. But the best part is 
that beneath this software bonanza beats the 



-----

heart of an Epson. So you still get a bidirectional, 
logical seeking, di sposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best­
selling printers in the world . 

All of which should come as no surprise, espe­
cially when you look at the family tree. After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics . We were 

legends. 

the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos­
able print heads . And now we've given birth to 
the finest printers for small computers on_the 
market. 

What's next? Wait and 
see. We' re already EPSON 
expecting. EPSON AMERICA ,INC. 

3415 Kashiwa Street • Torrance, CA 90505 • (213) 539-9140 

ORIGINAL ORIGINAL MX-80 MX-80 FIT MX-100 
FEATURE MX-80 GRAFfRAX-80 • MX-100 witlt GRAITRAX-Plus 

Bidi rectional printing x x x x x x 
. Logical seeking function x x x x x x 

Disposable prin t head x x x x x x 
Speed: 80 CPS x x x x x x 
Matrix: 9x9 x x x x x x 
Selectable paper feed x x x 
PAPER HANDLING FUNCTIONS 

Line spacing to n/216 x x x x 
Programmable form lengtlt x x x x x x 
Programmable horizontal tabs x x x x x x 
Skip over perforation x x x x 
PRINT MODES AND CHARACTER FONTS 

% ASCH characters x x x x x x 
Italics character font x --­ x x x 
Special international symbols x x x 
Norrnal, Emphasized, Double-Strike. 

and Double/Emphasized print modes x x x x x x 
Subscript/ Superscript print mode x x x 
Underline mode x x x 
IOCPI x x x x x x 
5CPI x x x x x x 
17.16 CPI x x x x x x 
8.58CPI x x x x x x 
DOT GRAPHICS MODE 

Line drawing graphics x x x 
__Bit image 60 D.P.1. x x x x x 

Bit image UO D.P.I. x x x x x 
CONTROL FUNCTIONS 

Software printer reset x x x x ----­
Adjustable ri ght margin x x x x 
True back space x x x x 
INTERFACES 

Standard ­ Centronics-style 8-bi t parallel x x x x x x 
Optional ­ RS-232C curren t loop w/2K buffer x x x x x x 

RS-232C x-on/x-off w/2K buffer x x x x x x 
IEEE-488 x x x x x x 

"Tandy TRS-80block graphics only ava ilable with GRAFTRAX 80 . 

ABCDEFGHI JKLMNabcdefghijklmn PBCDE F6HIJ~LMNabcde fgh ijk l mn01234 
ABCDEFGHIJ KLMNabcdefghijklmnRBCDEFGHIJKLMNabcdefghijklmn0123 4 
ABCDEFGHIJKLMNabcdefghijklmn~BCDEFGHIJKL#Nabcdefghijkl•n01234 
ABCDEF~b~d~~RBCD£F~b~d~~0123456 
ABCDEFGHIJKLMNOPQRSTUVWXabcdefghi :klmnoQgrstuvwx ~BCDEF6HIJKL#NOP&RSTUV#labcdefqhijtl1noe~rstuvwx 01234567 
AB~~&F~bcd~~RBCD£F~b~d~~~1234~~ 
ABCDKFGHI JKLMN4bcd•~Qh ~~kimnA~CDEF~HIJKL HN•bcd•~~h~Jk1•n~1234 
A9CD~~GHJJKL""O~Q~STUYWX•bcd•fgh1j~l•nopqratuvwMR9C•EFe#I~KL•#O~O•STUU#~•bcd•fghiJkl•nopqr6tuvwx •t234~67 

Circle 159 on Inquiry card. 
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Figure 15: This typical RS-232C jum pering connects an NEC 
Spinwriter to the M odel II Ill . Various Spinwriter lines must be 
"dummied up" to foo l the Sp inwriter into th inking it has re­
ceived the proper signals . Th e "reverse channel" line permits 
1200-bit opera tion. 

and CH= 85 with no parity bit , 1 stop bit, 8 data bits , 
and 300 bps. This BASIC loop keeps up quite well with 
the 30 character-per-second rate. Setting the bit rate to 
600 (BA=102) resulted in a throughput of 41 cps (not 60, 
because of the BASIC overhead). It is feasible to drive a 
line printer in BASIC. 

The last application is shown in listing 2. This is a loop­
back test in which the TD line output is jumpered back to 
the RD (pin 3) line input. The character sent out comes 
right back in on the RD line . This technique is common 
for testing an RS-232C interface locally . Jumper the two 
lines by a short wire between pins 2 and 3 on the 
plugboard . 

Connecting Serial Devices 
So many serial devices are available that it's hard to 

generalize about proper RS-232C cable configurations to 
drive the devices. A typical configuration that can be set 
up by the plugboard is shown in figure 15. This connects 
the NEC Spinwriter to the Model I or III and allows 
transfer rates up to 1200 bps . 

Read the interfacing requirements for the serial device 
to be used with your Model I or III, use the plugboard to 
test line conditions, and possibly even use some of the 
code provided above. This method should facilitate inter­
facing to non-Radio Shack RS-232C equipment-and 
help you realize the benefits implicit in the advertising 
slogan, "RS-232C compatible.'' • 

SSM PB-1 2708 /2716 programmer A & T 
Votrax Type N Talk A & T 
Seattle Computer CPUSupport Board A& T 
lmsai 1-8080. 22 slot M/ F w/front panel 

no MPU -A A & T 
No rth Star Horizon 20-64K A & T 
Qume DT-8 DSDD Bare 8" drive 
Shugart SA 400 SSDD 5'14' bare drive 
3 M (Sco tch) Head cleaning kit 
Godbout RAM-21-128K Static A &T 
Cromemco SOI Graphi cs Board A & T 
SMS 64K CMOS Static A & T Unkit 
Morrow Desig ns Discus 20 Dual drive 

system 8" 

Subject to Available Quantities • Prices Quoted Inclu de Cash Discounts. 

Shipping & Insurance Extra. 


We carry products lrom all Major Manulactu rers 

\.____5____ ,- ~ D O__;_
!--'---- 14425 North 79th Street , Suite B 

Scottsdale , Arizona 85260 
Sales 800-528-3138 
Technical 602-991 -7870 
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OUR 
SPECIAL 


CASH PRICE 


199.00 
315.00 
263.00 

607.00 
2629.00 
515.00 
199.00 

16.00 
1271.00 
675.00 
450.00 

1379.00 

Now Available 
COMPUSTAR 


SUPERBRAIN o SUPERBRAIN 5MB 

East Coast DEALERS & OEM's wanted 

MAINTENANCE 
& SUPPORT 

On-111e mmnlenonce m the 
G1eoter Wai;:!un91on area and 
a.elec1ed or&01 1h10u9hou1 the 
eo1t CQ(IS! 

Mod ulo1 replocemen! ovo1loble to 
oil cu11omeu wuh 48 hour 1e1ponse 

Our mmntenonce pe1son.nel a1e 
e•penenced knowled9eoble 
p1ofeu1onols who hove t1c1ned 
oovemm•nt and comme rcml 
1echmc1on1 111 the repou and 
momtenonce of the 
Superb1mn 

Kramer Sys te m s Internat iona l 
In c. 11 a n a u tho riz e d 
esta b lished dis tribut o r fo r 
the compl e t e 
lntc rt ec Dato S y1t e m 1 Product 
line. We ha ve a pr oven record o l 
providin 9 full support a nd 
services 10 o il of 
our c u s 1o me r1. 

COMPUSTAR 
Model JO 

M odel 20 

M el 30 

Mod~J 40 


DISC STORAGE 

SYSTEMS 

IOMB 
32 MB 
96MB 

SUPERBRAIN 
SUPERBRAIN OD 
SUP£RBRA JN 5MB 

SOFTWARE 
BASIC 80 
BA S IC Compiler 
COBOL80 
FORTRAN-BO 
A ccounrs Payablfll 
A ccounts Receivable 
Ge11e1al Ledge1 
Payroll 

WordSta1 

Mail Mer9e 

Data S tar 

Super Sort 

Word Master 

SpeJJ Star 


Circle 211 on inquiry card . 
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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 r2ackagg, call 
(213) 559-9330. 

SOFTWAIE 
DISTlllUTOIS 

We won't leave you holding the bag. 
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Programming the Critical-Path 

Method in BASIC 


This program helps managers assess trade-offs 

of time and costs. 


The critical-path method (CPM) is 
a project-scheduling tool that has 
won wide acceptance in the construc­
tion industry. (Do not confuse this 
with the CP /M operating system.) 
CPM has proved its usefulness on 
both large and small jobs. 

CPM resembles PERT, the perfor­
mance evaluation and review tech­
nique described in the M~y 1982 
BYTE, page 465. Both of them use 
network diagrams to analyze proj­
ects. PERT, developed to help 
manage complex research and 
development projects, uses statistical 
methods to estimate the time needed 
to complete such an innovative proj­
ect, which must be to some degree 
unpredictable. CPM, however, seeks 
to determine how to minimize the 
time required to do routine construc­
tion and maintenance. Since these ac­
tivities are routine, CPM assumes 
that its users can provide reliable esti­
mates of how long each activity will 
require . CPM helps determine the op­
timal trade-off of a project's total cost 
and the total time required for com­
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pletion. ~t also tries to produce a proj­
ect schedule that minimizes both 
direct and indirect costs. (An example 
of an indirect cost is the production 
time lost while a manufacturing plant 
is closed for maintenance.) 

CPM helps determine 
the optimal trade-off of 
a project's cost and the 

time required for 
completion. 

CPM analysis of a project has the 
key feature of allowing computations 
based on both operation at normal 
time and cost and operation at crash 
time and cost. Normal time is the 
amount of time an activity will take 
under normal conditions; normal cost 
is the cost of proceeding in this man­
ner. Crash time is the reduced time in 
which an activity could be completed 
if extra resources and costs were ap­
plied. Crash cost is the total cost 
necessary to get the job done faster. 

The objective of CPM is to find the 
critical path through a project under 
normal conditions and under various 
degrees of crash conditions. The 
critical path is defined as the sequence 
of steps that takes the longest time to 
complete from the beginning of a 
project to its end . In the case of nor­
mal time and cost, the crew scheduled 
to do a task is of normal size and is 
not supplemented by either second 
shifts or overtime. In the case of crash 
time and cost, the project uses extra 
people or a second shift. Put simply, 
crash operations involve spending ex­
tra dollars to speed up a project. 

The differences between CPM and 
PERT sometimes escape notice. This 
is partly because some users have 
combined the most useful aspects of 
the two techniques. Our approach to 
CPM in this article is a classic ap­
proach. Because our TRS-80 Model I 
system contains only 32K bytes of 
RAM (random-access read / write 
memory), combining the approaches 
in a BASIC program was not possi­
ble. We also wanted to illustrate the 



differences between CPM and PERT. 
In practice, CPM and PERT can be 

applied to many of the same projects. 
Examine the differences in input and 
output required by our PERT pro­
gram in the May issue and this CPM 
program before you decide which 
method to use on a project. We have 
found both programs useful. 

We will describe the fundamentals 
of CPM analysis before presenting a 
BASIC program that implements 
CPM . 

CPM Analysis 
As with PERT, CPM analysis of a 

project requires first reducing the 
project to a list of events and ac­
tivities. (An activity is a part of a 
project that consumes resources or 
time, and whose beginning and end 
can both be defined . An event is a 
point in time, an instant. Both the 
beginning and the ending points of an 
activity are events.) To apply CPM, 
you must identify all the events need­
ed to complete the project and all the 
activities that result in the identified 
events. 

Our sample project in this article 
will be the same one we used 
previously for PERT-a real con­
struction project that was recently 
completed . We simplified things by 
ending our example with the comple­
tion of the building's foundation. We 
identified 18 activities needed to com­
plete this foundation. Table 1 lists the 
activities, assigned letters A-Q and Z. 
Each event in the project consists of 
the completion of one or more ac­
tivities. 

The Bubble Diagram 
The second stage in CPM analysis 

is the layout of a bubble diagram like 
the one in figure 1. The diagram 
shows how the necessary activities 
and events in a project form a se­
quence of steps. Most contractors 
specify the sequence of tasks in a 
project in some fashion. Like PERT, 
CPM makes a formal activity of task 
sequencing, which lends valuable 
structure to planning . In particular, 
making a bubble diagram forces the 
planner to specify which activities de­
pend on the completion of other ac­
tivities. 

Letter 

A 

B 

c 
z 
D 
G 

F 
H 
E 

I 
J 
K 

L 
M 
0 

N 

Q 
p 

Activity 

Assemble accounting data 
Look for bank 
Look for realtor 

Seek permits 
Make market study of area 
Look for contractor 

Seek insurance for construction 
Get basic architectural plans 
Make cost study 

Buy land 
List materials 
Get more detailed architectural plans 

Have survey made 
Buy first batch of materials 
Buy second batch of materials 

Complete detailed internal layout 
of foundat ion 
Hire crew 
Bu ild foundation 

Beginning 
Event 

2 
2 
2 

2 
3 
3 

4 
5 
5 

5 
6 
6 

7 

7 
8 

End 
Event 

2 
3 
4 

7 
3 
5 

6 
5 
4 

5 
6 
7 

8 
8 
9 

8 

9 
9 

Table 1: The activities required to build a foundation. The program in listing 1 uses 
the letters at the left to identify the activities. The two columns at the right list the 
first event and the last during each activity. An event is defined as the completion of 
one or more activities. 

fACTIVITY CODE 

1
rNORMAL TIME 

Z-5 Q-2 

Figure 1: The CPM network diagram of the activities required to build a foundation . 
Each circle represents an event; each line between circles represents one of the activities 
listed in table 1. The letter on each line is the code identifying an activity; the number 
following each letter is the normal time for completing the activity. The network has 
one initial event. event 1 at the extreme left , and one terminal event, event 9 at the ex­
treme right. A path is any set of successive activities that begin with event 1 and end 
with event 9. Th e critical path is the path whose sum of activity times is longer than that 
for any other path through the network. 

Diagrams like that shown in figure The lines are lettered and represent 
1 are also called networks. A CPM activities. Each line has an arrow in­
network has one initial event, at the dicating its direction in time, from 
extreme left, and one terminal event, beginning to completion . The net­
at the extreme right . Figure 1 is the work as a whole shows the series of 
bubble diagram of our example, the activities needed to complete the proj­
building of a foundation. The circles ect. The arrows show which activities 
are numbered and represent events. and events logically precede others. 
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As noted in the PERT article, an 
event that results from completion of 
more than one activity is called a 
merge event. An event that represents 
the joint beginning of more than one 
activity is called a burst event. Before 
any activity can start, all the ac­
tivities preceding it must be com­
pleted (but they needn't be completed 
simultaneously) . Both the length and 
the compass-direction of an arrow are 
without significance. 

Dashed lines in network diagrams 
represent "dummy" activities, but we 
didn't include any dummy activities 
in this project. Dummy activities 
arise when the completion of one 
event depends upon the completion 
of another, but requires no additional 
work or activity . 

In the bubble diagram, the line go­
ing from 1 to 2 means that in order to 
complete event 2 (complete account­
ing papers) , it is necessary to collect 
and organize the accounting data . 
Line 1-2 represents an activity; bub­
ble 2 represents an event. 

Applying CPM 
The longest route from the begin­

ning of the network on the left to the 

end of the network on the right deter­
mines the amount of time required to 
complete the project. This line, the 
critical path, determines the 
minimum time required to complete a 
job. 

Identification of the critical path 
for both normal time and cost opera­
tions and crash time and cost opera­
tions is the prime objective of CPM. 
If normal time is such that the project 
can be completed on time, there is no 
need to go to crash time . If the project 
cannot be completed within the 
critical path of the full crash time, all 
activities-both on and off the critical 
path-run under crash conditions. 
That's when you have some real 
problems. If the scheduled time falls 
between the normal-time critical path 
and the full-crash-time critical path, 
you can selectively crash the project 
by spending the extra dollars to get 
the job completed on time . 

In CPM, it is assumed that normal 
activity levels will result in a higher 
overall time at lower costs than crash 
condition operations. It is further 
assumed that for every dollar spent to 
reduce the amount of time required to 
do an activity there is a set reduction 

in the time required. In other words, 
a linear relationship exists between 
time saved and cost. 

You can run the system under nor­
mal conditions, at full crash condi­
tions, or at selective crash conditions. 
In practice, it makes little sense to run 
the system under full crash condi­
tions . The objective of CPM is to 
identify situations where it pays to 
use available resources. It does not 
pay to run at full crash . Selective 
crashing will complete the job in the 
same time at lower cost than full 
crashing. 

Program Output 
Our CPM program appears in 

listing 1. Its output is relatively com­
plex, including verification of all the 
input data , the selective time, early 
start time, early finish time, latest 
start time, latest finish time, and 
slack time for all the activities in the 
network. In addition, the program 
identifies the critical path, the time of 
the critical path, the cost of the 
critical path, the incremental cost, the 
normal time / cost of the critical path, 
and the full crash time / cost of the 
critical path . 

Text continued on page 384 

Listing 1: A program for CPM, the critical-path method. Written in TRS-80 Level II BASIC, the program asks for a list of the ac­
tivities in a project , the beginning and ending events of each activity , its normal time, normal cost, crash time, and crash cost . 

10 CLEAR 1000:CLS:REM "CPM" 

20 PRINT"CPM NORMAL AND CRASH TIME/COST" 

30 PRINT"DEVELOPED BY STEVEN M. ZIMMERMAN,PH.D. & LEO M. CONRAD 1980" 

40 INPUT"DISK SYSTEM OR LEVEL I I BASIC <D/B) "; S$ 

50 PRINT:PRINT"*** NOTE BEGINNING EVENTS WILL BE SORTED NUMBERICAL ORDER 
 ****" :INPUT"DIMENSION FOR ACTIVITIES";D'l.:PRINT 

60 DIM A$(D'l.,2>,A<D'l.,13>,SV<12> 

70 PRINT"INPUT MENU" 

80 PRINT" K KEYBOARD" 

90 PRINT" D DISK FILE" 

100 PRINT" R READ STATEMENT" 

110 PRINT" Tl TAPE RECORDER #-1" 

120 PRINT" T2 TAPE RECORDER #-2" 

130 INPUT"SELECTION";l0$ 

140 IFIO$<>"K"THEN 220 

150 INPUT"NUMBER OF ACTIVITIES";M'l.:EE=O 

160 PRINT"IF THIS IS GOING TO BE WORK YOU MUST NOW INPUT UP TO ";M'l.;" 


ACTIVITIES" 
170 FOR I=1 TO M'l. 
180 INPUT"ACTIVITY CODE ";A$<I,1> 
190 INPUT"DESCRIPTION, BEGINING EVENT NUMBER, END EVENT NUMBER, NORMAL TIME, 
COST AND CRASH TIME, COST";A$<I,2>,A<I,1>,A<I,2>,A<I,3>,A<I,4),A(l,5),A(l,6) 
200 NEXT! 
210 GOT0480 
220 IFIO$="T1"0Rl0$="T2"THEN230 ELSE330 
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Listing 1 continued : 

2 3 0 PRINT"SETUP TAPE # - ";10$;" TO PLAY":REM TAPE INPUT 
240 IF S$="D"CMD"T" 
2 50 IFIO$= "Tl"INPUT#-1,M'l.,EE 
260 IFIO$= "T2"1NPUT#-2,M'l.,EE 
2 7 0 FORI = lTOM'l. 
2 80 IFIO$= "Tl"INPUT#-1,A$(l, 1> ,A$<1,2): INPUT#-1,A<I, 1> ,A<I,2> ,A<I,3> ,A<I,4> ,A<I, 
5>,A<I,6> 
2 9 0 IFIO$="T2''INPUT#-2,A$(l,1>,A$(l,2):INPUT#-2,A<I,1>,A<I,2>,A<I,3),A(l,4),A(I, 
5> , A<I , 6> 
300 NEXT! 
3 10 IFS$= "D"CMD"R " 
320 GOT0480 
330 IFl0$() "D"THEN420 
3 4 0 LINEINPUT"NAME OF FILE:DISK ";B$:REM DISK INPUT 
350 OPEN"I",l,B$ 

3 6 0 INPUT#l,M'l. , EE 

3 7 0 FORI = lTOM'l. 

380 I NPUT# 1 , A$ < I , 1 > , A$ < I , 2 > , A < I , 1 > , A < I , 2 > , A < I , 3 > , A < I , 4 > , A < I , 5 > , A < I , 6 > 

390 NEXT! 

400 CLOSE! 

4 10 GOT0480 

420 IF IO$<> "R"THEN70 

430 READM'l.,EE 

440 FORI = lTOM'l.:REM READ INPUT 

450 READA$ < I , 1 > , A$ < I , 2 > , A < I , 1 ) , A ( I , 2 > , A < I , 3 > , A < I , 4) , A < I , 5) , A < I , 6) 

460 I FA$<I, l >= "END"THEN480 

470 NEXTI 

480 REM PRINTS INPUT DATA FOR VARIFICATION 

490 M=M'l.:TP=O :FORI = 1TOM:IFA <I , 2> >TPTHENTP=A<I,2> 

495 NEXT:EE=TP 

500 FORI = l TOM- 1 

510 FORJ =I+ lTOM 

520 I FA<I,l> <=A<J , l>THEN5 5 0 

530 FORK= 1T01 2 :SV< K>=A<I, K>:A<I, K>=A<J, K>:A<J, K>=SV< K>:NEXTK 

5 4 0 FORK= 1T02:SV$<K>=A$<I, K> :A$CI, K>=A$<J, K>:A$<J, K>=SV$( K):NEXTK 

550 NEXTJ,I 

5 60 XX =5:PRINT"VERIFICAT I ON OF INPUT" 

570 Zl $ = "CODE DESCRIPTION TIME EARLY EARLY LAST LAST SLACK" 

5 8 0 Z2$ = " USED START FIN START FIN TIME" 

5 9 0 Z3$ = " CODE DESCRIPTION BEGIN END NORMAL CRASH " 

6 00 Z4$= " EVENT EVENT TIME COST TIME COST" 

6 10 PRINT " NO ";Z3 $ 

6 20 PRINT" " ; Z4$ 

6 3 0 K=O 

640 C4$= "### " 

6 50 FORI = lTOM'l. 

6 6 0 PRINTUSINGC4$;I; 

670 Cl$= " #### " 

680 C2$ = "'l. 'l. 'l. 'l.":C3 $=" ####.##" 

690 PRI NTUSINGC2$;A$Cl,1>,A$(I,2>; 

7 00 FORJ = 1T02 

7 10 PRINTUSINGC1$;A<I,J>;:NEXTJ 

720 FORJ =3T06 

730 PRINTUSINGC3 $;A<I,J>;:NEXTJ 

7 4 0 K=K+l:IFK>= 13 THENPRINT:INPUT"ENTER TO PAGE";DU$: K=O 

750 PRINT:NEXTI 

760 INPUT" -2 TO ADD, -1 TO CONTINUE OR NUMBER TO CHANGE'';L:IFL=- lTHENBl O 

770 I FL< >-2THEN790 

780 L=M'l.+ l :M'l.=L:N'l.=N'l.+1 

790 INPUT"INPUT CODE, DESCRIPTION, BEGINING EVENT NUMBER, END EVENT NUMBER 

, NORMAL TIME, COST AND CRASH TIME AND COST";A$(L,1),A$<L,2>,A<L , 1>,A<L, 2 >,A<L, 3 

>, A<L,4>,A<L,5>,A<L , 6> 

BOO GOT0480 

8 10 INPUT"HARD COPY OF INPUT DATA <YIN>";P$ 

8 20 IFP$< >"Y"THEN960 

8 30 INPUT" TITLE " ;T$:LPRINT"TITLE: ";T$ Listing 1 continued on page 382 
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Listing 1 continued : 

840 INPUT"DATE";T$:LPRINT"DATE: ";T$ 
850 LPRINT"NO ";Z3$ 
860 LPRINT" ";Z4$ 
870 FORI=lTOM'I.. 
880 LPRINTUSINGC4$;I; 
890 LPRINTUSINGC2$;A$<I,1>,A$<I,2>; 
900 FDRJ:1T02 
910 LPRINTUSINGC1$;A<I,J>;:NEXTJ 
920 FORJ=3T06 

930 LPRINTUSINGC3$;A<I,J>;:NEXTJ 

940 LPRINT" " 

950 NEXT! 

960 REM NOW THE WORK BEGINS BEGINING EVENT IS 1 EARLY START =O FOWARD PASS 

970 INPUT"NORMAL TIME OR FULL CRASH TIME <NIC>";NC$:IFNC$< >"N"ANDNC$<> "C"THEN970 

980 FORI=lTOM'l..:IFNC$="N"THENA<I,7>=A<I,3> 
990 IFNC$="C"THENA<I,7>=ACI,5> 
1000 NEXTI 
1010 FORI=1TOM% 
1020 IFACI,1>=1THENACI,8>=0:A<I,9>=A<I,7>:GOT01100 
1030 MAX=O.O 
1040 FORJ=1TOM% 
1050 IFACJ,2> <>ACI,l>THEN1080 
1060 IFACJ,9> >MAXTHENMAX=ACJ,9) 
1070 ACI,8>=MAX 
1080 NEXTJ 
1090 A<I,9)=A<I,8>+A<I,7) 
1100 NEXT! 
1110 REM BACKWARD PASS 
1120 XM=O.O 
11 30 FORI=M'l..TOlSTEP-1 
1140 IFA<I,2> <>EETHEN1160 
1150 IFXM<A<I,9>THENXM=A<I,9> 
1160 NEXTI 
1170 FORI=M'/.TOlSTEP-1 
1180 IFA<I,2>=EETHENA<I,ll>=XM:GOT01250 
1190 MIM=99999 
1200 FORJ=M'l..TOlSTEP-1 
1210 IFA<I,2> < >A<J,l>THEN1240 
1220 IFA<J,lO> <MIMTHENMIM=A<J,10) 
1230 ACI,ll>=MIM 
1240 NEXTJ 
1250 ACI,lO>=A<I,11>-A<I,7> 
1260 NEXT! 
1270 REM SLACK VARIABLE CALCULATIONS 
1280 FORI = lTOM'I.. 
1290 ACI,12>=A<I,11>-A<I,9> 
1300 NEXT! 
1310 K=O:REM PRINT OUTPUT 
1320 PRINT"CODE DESCRIPTION USED EARLY EARLY LAST LAST SLACK" 
1330 PRINT" TIME START FIN START FIN TIME" 
1340 C5$=" ###.##" 
1350 FORI=lTOM'I.. 
1360 F'RINTUSINGC2$;A$<I,1J,A$CI,2>; 
1370 FORJ=7T012 
1380 PRINTUSINGC5$;A<I,J>;:NEXTJ 
1390 PRINT:t<=K+l:IFK=13INPUT"ENTER TO PAGE";DU$:K=O 
1400 NEXTI 
1410 INPUT"HARD COPY OF RESULTS CY/NJ";P$:IFP$<> "Y"THEN1490 
1420 IFNC$="C"LPRINT"FULL CRASH TIMER ANALYSIS" 
1430 LPRINT" ":LPRINTZ1$:LPRINTZ2$ 
1440 FORI=lTOM'I.. 
1450 LPRINTUSINGC2$;A$CI,1>,A$<I,2>; 
1460 FORJ=7T012 
1470 LPRINTUSING" #####.##";A<I,J>;:NEXTJ 
1480 LPRINT" ":NEXT! 
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Listing 1 continued: 

1490 PRINT"OUTPUT MENU" 

1500 PRINT" c COST AND TIME OF CRITICAL PATH" 

1510 PRINT" D DISK" 

1520 PRINT" E END" 

153 0 PRINT" R RECYCLE" 

1540 PRINT" s SELECTIVE CRASHING" 

1550 PRINT" Tl TAPE#-1" 

1560 INPUT" T2 TAPE#- 2 SELECTION ";OP$:1FOP$="R"THEN480 

1570 IFOP$<> "S"THEN1760 

1580 IFNC$<> "N"INPUT"CAN NOT CRASH FROM FULL CRASH ENTER TO CONTINUE";DU$:GOT01 

490 

1590 CLS:PRINT"SELECTIVE CRASHING -- STARTS FROM NORMAL RUN **":INPUT"NEW RUN<YI 

N>";DU$:IFDU$="Y"THENFORI=1TOM'f.:A<I,13)=0:A<I,7>=A<I,3>:NEXTI 

1600 PRINT"NO CODE DESCRIPTION SELECT CRASH UNIT TOTAL" 

1610 PRINT'' TIME COST COST COST" 

1620 J=O:FORI = 1TOM'f.:IFA<I,1 3 )=0ANDA<I,12> >.00001THEN1650 

163 0 X=<A<I,6> - A<I,4>>1<A<I,3>-A<I,5>>:PRINTUSINGC1$;I;:PRINTUSINGC2$;A$<I,1>,A$ 

<I, 2 >;:PRINTUSINGC3$;A<I,7>,A<I,13>,X,A<I,6>-A<I,4> 

1640 J=J+1:IFJ=13THENJ=O:INPUT"ENTER TO PAGE";DU$ 

1650 NEXTI 

1660 INPUT" - 1 TO CONTINUE OR NUMBER TO CHANGE";IZ:IFIZ=-1THEN1700 

1670 INPUT"CRASH DOLLARS OVER NORMAL DOLLARS";CD:X=A<IZ,3>-A<IZ,5):TS=CDl<<A<IZ, 

6)-A<IZ,4))/X):IFTS >XTHENTS=X:INPUT"WASTED MONEY -- ENTER TO CONTIMUE";DU$ 

1680 A<IZ,1 3 >=CD:A<IZ,7>=A<IZ,7> - TS:IFA<IZ,7> <A<IZ,5>THENA<IZ,7>=A<IZ,5>:INPUT"O 

VER CRASHED -- ENTER TO CONTINUE";DU$ 

1690 GOT01600 

1700 INPUT" HARD COPY <YIN>";DU$:IFDU$="N"THEN1010 

171 0 LPRINT"NO CODE DESCRIPTION SELECT CRASH UNIT TOTAL" 

1720 LPRINT" . TIME COST COST COST" 

1730 J =O:FORI = 1TOM'f.:I FACI,1 3)=0ANDA <I,12> >.00 0 0 1THEN1750 

17 4 0 X= <A<I,6 >-A<I,4) ) / (A CI, 3 >- A<I ,5 ) ) :LPRINTUSINGC1$;I;:LPRINTUSINGC2$;A$1l,11, 

A$1I, 2 1;:LPRINTUS INGC3 $;A <I,7l,ACI,1 3 ),X,A<I,6)-A(I,4>:J=J+1:IFJ= l 3 THENJ =O :INPUT 

"ENTER TO CONTINUE";DU$ 

1750 NEX TI:GOT01 0 10 

1760 IFOP$< ) "C"THEN191 0 

177 0 REM IDENTIFICATION OF CRITICAL PATH AND COSTS 

17 8 0 CO=O:PATH$= " ":CX =O :CY=O :CZ=O:CP=O :CW=O 

17 9 0 FORI = 1TOM'f.:IFA<I,12> >0. 0 0 00 1THEN181 0 :REM 0 DEFINED AS .0000 1 ... 

1800 CO=CO+A CI, 3 1:PATH$=PATH$+" "+A$II , 1>:CX=CX+A<I,4>:CY=CY+ACl,6):CZ=CZ+A(I , 71 

:CP=CP+A<I,51:CW=CW+ACI,1 3 1 

181 0 NEXTI:C6$="### , ###,###.##":IFNC$="C"THENCW=CY- CX 

1820 CLS:PRINT"CRITICAL PATH";:PRINTPATH$ 

18 30 PRINT"TIME OF CRITICAL PATH ";CZ:PRINT"COST OF CRITICAL PATH "; CW+CX, " INCRE 

MENTAL COST ";CW:PRINT"NORMAL TIME CRITICAL PATH ";CD 

1840 PRINT"NORMAL COST OF CRITICAL PATH ";CX 

1850 PR INT"FULL CRASH TIME OF CRITICAL PATH ";CP:PRINT"FULL CRASH COST OF CRITIC 

AL PATH "; CY 

1860 INPUT"HARD COPY IV/NI ";P$: IFP$<> "Y"THEN1490 

18 70 LPRINT" ":LPRINT"CRITICAL PATH ";PATH$ 

1880 LPRINT"TIME OF CRITICAL PATH ";CZ:LPRINT"COST OF CRITICAL PATH ";CW+C X,"INC 

REMENTAL COST ";CW:LPRINT"NORMAL TIME OF CRITICAL PATH ";CD 

1890 LPRINT"NORMAL COST OF CRITICAL PATH ";CX 

1900 LPRINT"FULL CRASH TIME OF CRITICAL PATH ";CP:LPRINT"FULL CRASH COST OF CRIT 

!CAL PATH ";CY:GOT01490 

191 0 IFOP$ = "E"THENEND 

192 0 IFOP$<> "D"THEN1970 

1930 LINEINPUT"NAME OF FILE:DISK ";X$:0PEN"O",l,X$ 

1940 PRINT#l,M'f. , EE 

1950 FORI = 1TOM'f.:PRINT#l,CHR$C 3 4>;A$ 1I,l>;CHR$ C34>;",";CHR$C 3 4);A$(I,2>;CHR$( 34); 

A < I , 1 > ; A ( I , 2 ) ; A < I , 3 > ; A < I , 4 ) ; A ( I , 5 > , A < I , 6 ) : NEXT I 

1960 CLOSE1:GOT01490 

1970 I FS$= "D"THENCMD"T" 

1980 IFOP$= ''T1"PRINT#- l,M'f.,EE:FORI=1TOM'f.:PRINT#-1,A$(I,1>,A$(I,2>:PRINT#-l,A<I,1 

) , A < I , 2 ) , A < I , 3 > , A < I , 4) , A< I , 5 > , A < I , 6 > : NEXT I 

1990 IFOP$="T 2 "PRINT#-2,M'f. , EE:FORI = 1TOM/.:PRINT#-2,A$CI,1>,A$(I,2>:PRINT#-2 ,A <I,1 

>,A <I ,2> , A<I, 3 > , A<I,4> ,A<I,5> :NEXT! 


Listing 1 continued on page 384 
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Listing 1 continued: 

2000 IFS$="D"THENCMD"R" 
20 10 GOT01490 
2020 REM PUT DATA HERE FIRST # ACTIVITI ES THEN ENDING EVENT NUMBER THEN CODE, 
DESCRIPTION , BEGINING EVENT, ENDING EVENT, NORMAL TIME, COST AND CRASH TIME, COS 
T FOR EACH ACTIVITY 
2030 DATA18,9 
204 0 DATA A,ACCT. PAPERS,1,2,2,20 , 1,30 
2050 DATA Z,PERMITS,2,7,5,50,4,80 
2060 DATA B,SHOP BANKERS,1,3,4,40, 3, 60 
2070 DATA C,SHOP REAL EST.,1 , 4,1 3,130 ,10 ,170 
2080 DATA D,MARKET STUDY,2,3,4,40,3,50 
2090 DATA G,CONTRACTOR,2,5, 2 . 2,22,1.7,67 
2100 DATA F,INSURANCE ,2 ,6 ,1.3, 13,.5,15 
2110 DATA H,ART. PLANS,3,5,4,40,3,60 
2120 DATA E,COST STUDY, 3, 4 , 4,40, 3,50 
2130 DATA I,LAND,4,5,11,110,10,130 
2140 DATA J,MATERIAL,5,6,3,30,2,40 
2150 DATA K,PLANS,5,7,5,50,2,120 
2160 DATA L,SURVEY,5,8,2,20,1,40 
2170 DATA M,BUY MAT #1 , 6,8, 7 , 30, 4,40 
2 180 DATA O,BUY MAT # 2, 6,9,8 ,20,5,50 
2 190 DATA N,LAYOUT,7,8,21 ,110,12,120 
2200 DATA P,FOUNDATION,8,9,9,30,6,60 
2210 DATA Q,HIRE CREW 2,7,9,2,20,1,30 

Text continued from page 380: 

You must use this information with Program Input on of the time clock when using tape 
care. It is possible-and usual-for We wanted to keep the input data input/output under the disk system, 
the critical path to switch around as to a minimum. We therefore decided and to avoid encountering the 
selective crashing is applied. You to input an activity code, beginning CMD"_ " statement when using a 
must keep track of this switching event, ending event, the normal Level II BASIC system. 
around yourself. The internal mem­ time / cost , and the crash time / cost. For our illustration, the answer to 
ory in our system was not sufficient this question is not critical since we 
to design this activity into the pro­ will use neither tape nor disk input. 
gram. Running the Program (If you do not have a disk sys tem , do 

Listing 2 shows a set of input data The program begins by identifying not try to use the disk input and out­
for our construction project. listing 3 itself. The first question asked con­ put functions because they won 't 
shows output for a typical run , and cerns the type of system being used . work . We haven't tried this trick and 
listing 4 shows output for a full crash This question is necessary in order to can't tell you what the results would 
analysis . control the shutting off and turning be .) Text continued on page 388 

NEW FOR THE IBM PERSONAL COMPUTER 

WHY STOP AT 256K OF RAM? 


PC/RAM STACK FEATURES: 
256K/512K Ram Extension Board • 	 Designed specifically for 

the IBM Personal ComputerFor The IBM Personal Computer 
• 	 Plugs into any of the five expanding 

slots 
• 	 Available in 256K or 512K versionsPC / RAM ST ACK allows expanding the 
• 	 Field expandable from 256K to 512KIBM Personal Computer's memory by 
• On board error checking512K in just one 1/ 0 expansion slot, • 	 Fully assembled. tested and burned in

leaving the other slots available for 1/ 0 • Access time 250 nano sec. 

functions and peripherals. • Cycle time 41 0 nano sec. 


FREE SOFTWARE • STACKED RAMs for maximum density 
W ith each 256K or 512K PC / Ram Stack pur­ e Only 1 O" Long 
chased before September 1. "MDISK" software • Fully Socketed SUGGESTED RETAIL 
allows accessing all or part of PC / Ram Stack as • 1 Year Warranty

512K Model 	 $1795.00 
if it were Disk Drive C:. Only 5 to 10 times faster.

256K Expandable to 512K $1195.00 PC / RAM ST ACK uses 
256K Non Expandable Model $995.00 state-of-the art technology

NATIONALAdd On Modules 64K $150.00 
TECHNOLOGY to deliver the highest density

each SALES PO Bo1140 J782 Garland , Texas 75040 1214)349-8259 memory in the industry. 
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SUPER MICRO COMPUTERS 

from $2,395. 00 

--­....... 


E ­

Cl-MWS03-SB - LSI 11/ 2 computer workstation. 
LSI 11/ 2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial 1/0 . 
CRT terminal. 1 mega byte floppy disk system. Desk­
top workstation . . . . . . . . . . . . . . . . . . . . $7,795.00 

Cl-MWS23-MB - LSI 11/ 23 computer work ­
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial 1/0 . Desktop workstation ..... $11,295.00 

Cl-103 DESKTOP COMPUTER ­
Complete computer system enclosed with­
in a VT103 video terminal with LSI 11/ 2 and 
64KB Memory . . . . . . . . . . . . $3,295.00 
With LSI 11/23 and 256KB Memory .... 

$4,995.00 

Cl-1103LK - LSI 11/ 2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .. . . $2,395.00 

Cl-11/23 AC - LSI 11/ 23 CPU, MMU , 
256KB Memory, power supply, in 16 slot 
rack mountable chassis . . . . $3,795.00 

Cl9448-96 - 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable ... ...... . 

$10,500.00 

Cl-1220 - Dual drive , double density, 
double sided, 2MB capacity floppy plus 
OMA LSI 11 controller . . . . . $2,795.00 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

..............,. - ·-------:-' 

~ 11 ·'· 

. . 

Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 

TWX 910-494-1253 (CHRISLI N WKVG ) 
LSI II is a trademark of D igital Equ ipment Corp. 
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Listing 2: A printout of the input for the sample run of the CPM program shown in listing 1. Input includes the beginning and ending 
events of each activity, normal time and cost , and crash time and cost . 
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J 
r 
J 

5 

. 
b 
: 
( 

s 

3. tJ) 
5.f;J 

2.~ 

~.00 
50. 00 
20. 00 

2. 00 40. 00 
2~ 120.00 
100 40.~ 

14 " 15 0 
Wt ltH 11 
[(IV ltlT 12 

6 
6 

B 
9 

7.00 
8.00 

30. 00 
20. 08 

4. 00 
5.00 

40.00 
~. 00 

16 N Li:wliJT 
17 Q HiRf CR£M 2 

{ 
.., 
( 

8 
9 

21. 00 
2. 08 

110.00 
~'0. 00 

12. 00 
100 

120. 00 
~. 00 

iB P FCUh!TICft 8 9 9. 00 38. 00 6.00 60.00 

Listing 3 : Output of the sample run of the CPM program in lis ting 1. The critical path is identified, as are its normal time and cost , 
and its crash time and cost . The critical path is activities C I KN P. Normal time of completion is 59 weeks; normal cost is 430 units. 
Crash time is 40 weeks, but at a cost of 170 additional units. 

Olt (ill.IPTlC~ ll!l EfM.'i EMY Lfb1 LAST Slftl 

USEl.1 STft(i FiN STfi<T FIN THE 
A 00.:T. ~ 2. ~ 0. 00 2. 00 { ~ 5.00 3. 00 
B SKP f.fi«ER 4.00 0.00 4. ~ 5. 00 9.~ C'J . 00 
c s.tJI Rl:.fl E 13.00 0. ~ 13. 00 0.00 13. 00 0. 00 
: 
(. i:£RHITS 5.00 2. 00 7. 08 24. 00 lJ 00 l2.00 
D M<KETSTll> 4.00 2.00 6.00 5. 00 9.lt) J. 00 
.-. 
u CtlffROCTl1< 2. 21; 2. 00 4.20 21. (OJ 24.00 19.ft) 

~ iHSl~ i~ 2. 00 130 4170 41 (tj j'9. 7"0 
H ~T. Plff6 4.00 6.00 18.l*J t'e.00 24.00 14.00 
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Listing 3 continued: 

E WST STl..(;'11 4.00 6.00 10.00 9.00 D. 00 3. (tj 
1 Lff{J 1i 00 13. £13 24.(tj 13.00 24. 00 0.00 

....., 00J rflTERfft. 3. (13 24. 00 	 (.(. 40. 00 43. 00 16.00 
K ~..ff6 5.00 24.ltJ 	 ~.00 24.00 29. 00 e.~ 
J 
L :if<','EY 2. 00 24. ~ 26.~ 48.00 ~. 00 24.00 

~ EU/ rf!T ti 7.00 27.00 34. 00 41 (tj 50.00 16.00 
·.c 000 EUT' itiT 12 ROO 27.00 	 J....1. 5i00 59.00 24. 00 
~~ · - 0.00N LfMiJT 2100 29. fl1 ... . ttJ 	 2'3. 00 50.00 

I:"" (tjQ Hi~ CID 2 2. 00 ~. 00 3100 J(. 59.00 28. 80 
p c9 00Flll«fTl00 9.00 50. 00 ..... 58.00 59.00 0.00 

CRHICfl PATH C 1 K N P 
TitE Cf L:RITICfl PHTH 59 
COST Cf CRITiCfl. ~TH 43& Ittli9£Nftt. UIST 0 

tU1tl THl Cf CRi TICfl r.fiTH 59 
fDM. C(IST ff CRITICfl PATH 430 


FLU~ THE Cf CRITiUl PATH 40 

Flli 1:-Rfr.i1 COST Ct CRI iICfl Pfl1 H ~ 


listing 4: Output from a full crash run of the program in listing 1. The incremental cost of shortening the project by 19 weeks is 170 
units. 

FLU UM.iti 1I~ fffl'rSIS 

(l:Ct L6Cf<Iµnoo 1111 Effd_ITi Eff<l.lt Li:r5T U15"1 5Uit 
~-NU'58:> STftT FIN ST!+.'.T . 1 Tiil 

A OCCT. ~'. iOO 0. ftJ i 00 J. 00 4. 00 :.'. tl! 
B ~ Eff«E.~ 3. 00 0.00 3. 00 4. 00 ?.00 4. 00 
c fill Rffl E 10.00 0.00 	 10.00 0. 00 1~. 00 ~. ~ 
-. ' ...I PEk1!1TS 4. 00 i~ j . t)j- 18. 00 22. 00 17.00 
f,i N»:IT STl.l> 100 i 00 4.00 4. 00 7. 00 3. 00 

.-. 70G DlHRftTCf< i 70 i 00 t.. 	 18. ~ L'0. 00 17. j8 

F INSlffffI 0. 50 i 00 i 50 .?3.50 ~.00 28. :.3 
H !IT. ~ 3.00 4.00 7.00 17.~ ~'0. 00 :E.00 
E ilbl STLVY 100 4.00 7.00 ~ {. 00 10.00 j_OO 
I um 10.00 10.00 20.00 10.00 t'0.~ 0.00 

J tf!TERill 2. 00 20.00 l2. 00 28. ~ 30.00 8. 00 
·, 00K Piif6 "- 20. 00 22. 00 20. 00 22. 00 0.00 


L Si.I'VE!/ iOO 20.00 2100 1100 ~A. 00 13.00 

Listing 4 con tinued on page 388 
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Listing 4 conti11ued: 

" fJJ( fftT ti 4.00 22. 00 26. 00 10. 00 
C"0 lll'T' ltH 12 J. 00 22. 00 27.~ 35.00 

N LAYCiJT 12. 00 2'2. 00 14.00 22. 00 
Q HIRE CREW 2 i 00 22. 00 -23. 00 ->-.-:-q 00 
p FCOU!ilOO 6.00 34.00 40. 00 34.00 

CRITIDl l=f!TH Ci K N P 
Tit£ Cf CRITIDl PATH 40 
MT Cf ~ITIDl PHTH ~ Ita9ENTtt.. CO'jT 170 
NJM THE Ct CRITiCft. PATH 59 
t{f<rft. Cl6T Cf CRlTiCfl.. PATH 430 
Flli ~ THE Ct iJ'.ITICtl ~TH 40 
Fl_U COOi 0:6T Cf C~~il iUl ~filH 600 

Text continued fro m page 384: 

A note follows about the ordering 
of data input. The program requires 
the events to be ordered numerically 
from the beginning event. You need 
not input the data in this order; the 
program will do the ordering for you . 
If you add an activity in the adjust­
ment cycle, the program will insert 
the step where appropriate. 

The next question concerns the 
dimension of the problem. We made 
this a variable input because some of 
you will have larger systems than 
ours; others will remove some of our 
remarks statements and possibly go 
to compress format to pick up some 
additional capacity . The maximum­
size problem we can run for this pro­
gram is approximately 180 activities . 
This has been satisfactory, but we 
thought that allowing the dimension 
to be reduced any further would be 
unacceptable. 

The input menu defines alternative 
methods for giving data to the pro­
gram. It is as follows: 

INPUT MENU 
K KEYBOARD 
D DISK FILE 
R READ STATEMENT 
Tl TAPE RECORDER #-1 
T2 TAPE RECORDER #-2 
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The original data will have to be in­
put either from the keys or from data 
statements. At the end of a run, you 
will be able to save a file on disk or 
tape. You can then reinput and up­
date that information in some future 
run or save the results for demon­
stration purposes. 

Each of the above data-input pro­
cedures results in a slightly different 
sequence of steps. If you set up the 
data statements at the end of your 
program according to the instructions 
in statement 2020, you will be ready 
to use the R instruction. Note that the 
first data line (2030) contains the 
number of activities to be read in and 
the number of the ending event. All 
the following data lines contain the 
code of the event , description of the 
event , beginning-event number, end­
ing-event number, normal time / cost , 
and crash time / cost. If you are not 
using the built-in data, removing lines 
2030-2210 will pick up some addi­
tional space for the dimension ques­
tion reviewed above. 

A little delay occurs after you have 
completed the input of data . This is 
due to the sorting routine noted 
above . 

The next thing you will see on your 
video display will be the screen full of 

34.00 8.00 
40.00 E.00 
34.£@ 0.00 
40.00 17.00 
40. 00 0.00 

information shown in figure 2. You 
will then be given the option to page 
the data whenever the information re­
quires more than one screen. At the 
end of the listing, you will be asked 
the following question : 

- 2 TO ADD, -1 TO CONTINUE 
OR NUMBER TO CHANGE? 

This is where it is possible to add 
additional activities . Your only limit 
is the size of your dimension state­
ment. You may also correct any er­
rors you may have made . After each 
addition or correction, the program 
again sorts the activities in order of 
the beginning events and reprints the 
list. 

After you have completed the 
above activity, the program will give 
you the option of using your printer 
to obtain hard copy of what was on 
screen. If you select this option, you 
a lso will be asked to input a title and 
date for identification purposes. 

When the printer is finished , or if 
you did not choose hard copy, you 
will be asked the type of run you are 
interested in . The program allows 
you to make an analysis at normal 



VERIFICATION OF INPUT 
NO CODE DESCRIPTION BEGIN END NORMAL CRASH 

EVENT EVENT TIME COST TIME COST 

A ACCT. PAPER 2 2.00 20.00 1.00 30.00 
etc. 

Figure 2: The display shown on the screen after the input of data. 

CODE DESCRIPTION USED 
TIME 

EARLY 
START 

EARLY 
FIN 

LAST 
START 

LAST 
FIN 

SLACK 
TIME 

A 
etc. 

ACCT. PAPER 2.00 0.00 2.00 3.00 5.00 3.00 

Figure 3: The display shown on the screen after the selection of type of run has been made. 

time and cost, full crash time and 
cost, or at some level of selective 
crashing. Take care to keep track of 
the costs of the various levels of selec­
tive crashing because the program 
will not keep track of the costs of 
alternative critical paths or of 
crashing on other than the critical 
path . The programming to handle 
this was so large that we thought it 
would reduce the capacity of the pro­
gram below the point of usefulness to 
many people . This was a difficult 
decision and a hard trade-off to 
make. 

If you plan to do selective crashing, 
it is necessary to start from normal 
time. You cannot crash further once 
you have performed the full crash 
function. After you have completed 
your selection, the computer must go 
to work . If you have a large problem, 
go make yourself a cup of coffee and 
relax . When the task has been com­
pleted, the information in figure 3 
will be shown on the screen. 

As with the input data, the pro­
gram will give you the option of pag­
ing through the output results if the 
amount of information is greater than 
can be contained in a single screen. 
You will also have the option of hard 
copy. 

The next thing you will see on the 
screen is the output menu : 

OUTPUT MENU 
C COST & TIME OF 

CRITICAL PATH 
D DISK 
E END 
R RECYCLE 
S SELECTIVE CRASHING 
Tl TAPE #-1 
T2 TAPE #-2 SELECTION? 

Most alternatives are self­
explanatory . We will walk through 
the C and S options . 

Cost and Time of Critical Path 
If you select the C option, you see a 

display of results like the following : 

CRITICAL PATH CI KN P 
TIME OF CRITICAL PATH 59 
COST OF CRITICAL PATH 430 

INCREMENTAL COST 0 
NORMAL TIME OF CRITICAL 

PATH 59 
NORMAL COST OF CRITICAL 

PATH 430 
FULL CRASH TIME OF 

CRITICAL PATH 40 
FULL CRASH COST OF 

CRITICAL PATH 600 
HARD COPY (Y/ N)7 

You could have identified the 
critical path by seeing which activities 

had zero slack times. This is what the 
computer does for you. It then ex­
amines the time / cost of the critical 
path. Again, you must keep track of 
this information because the com­
puter will not keep track of the 
time / cost information for you as the 
critical path shifts for various degrees 
of crashing . When you have com­
pleted this cycle, the program will 
return to the output menu detailed 
above . 

Selective Crashing 
The S option allows you to do 

selective crashing . You can approach 
the crashing activity in many dif­
ferent ways. We think you will work 
out your own as you use this pro­
gram . If you need to get near the full 
crash time, you can crash everything 
on the critical path . If you need only 
a limited degree of crashing, start 
with those items with the lowest unit 
cost of crashing and see if this gives 
the result you want. Experiment with 
this option; it is the most important 
one from the managerial standpoint. 
To get the greatest benefit out of this 
program, you will have to know how 
to use this option well . 

The new run option allows you to 
start over anytime in your selective 
crashing activities and do a degree of 
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NO CODE DESCR IPTI ON 	 SELECT CRASH UNIT TOTAL 
TIME COST COST COST 

3 c SHOP REALE 13.00 0.00 13.33 40 .00 
10 I LAND 11 .00 0.00 20.00 20.00 
12 K PLANS 5.00 0.00 23.33 70.00 
16 N LAYOUT 21.00 0.00 1 . 11 10.00 
18 FOUNDATION 9.00 0.00 10.00 30.00 p 

- 1 TO CONTINUE OR NUMBER TO CHANGE? 


Figure 4: The display shown on the screen after the new run op tion has been answered. 

experimentation . You should answer up to the more expensive items . If within which we can work and gives 
(Y) to this question on the first run you must do an extensive amount of us a way to see how close our pro­

just to clear the machine . After crashing, you may want to fully crash gram results are to the best times that 

answering this ques tion , you will see all items of the critical path . Do not can be produced . 

the display shown in figure 4. be surprised if the critical path 


All activities on the critical path changes as a result of these efforts . Conclusion 
will be listed, plus all activities that Once you have made your CPM is a powerful project-plan­
have been crashed . You can get the analysis, the program will recycle and ning technique. This program makes 
total cost of crashing from this listing find the new critical path . it easy for the construction worker, 
by adding the crash costs yourself. One procedure we have found use­ engineer, or any other businessperson 

If you need to do only a limited ful is to run the system at normal to apply the technique . We hope that 
amount of crashing, start with the time / cost and then at full crash you derive as much benefit from our 
lowest unit cost of crashing and work time / cost. This defines the limits program as we have . • 

..,......._ .. , WE"D NEVER SUCCEED -
THEY'VE GOT 

GUIDE 

IF YOU HAVEN'T ALREADY 
RECEIVED YOURS, 

9161 DEERING AVE CHATSWORTH. CA 91311 
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NAMORTM 
the new standard in ~ 

mailing list programs ~ 
for CP/M~ systems W 

Powerful, yet EASY to use. ~ 
SHAPE'S new menu driven program does rn 

all of the routine task in lists management and ~ 
production without the use of "control keys." 
In addition NAMOR has numerous special 
features including a screen display of the list ~ 
directory and disk number for each list disk. 
Use this program to track your SPECIAL 

PEOPLE. 	 ~ 
Introductory Offer, $100 ($151 after Sept. 30, 1982) 

SYSTEM REQUIREMENTS : CP/ M, 56K, terminal 
with add ressable cusor & 80 char. x 24 line screen, single ~ 
or dual disk, 8" IBM or 5 \1" North Star. 

CP/ M is a registered trademark of Digital Research. 
NAMOR is a trademark of SHAPE, Inc. ~ 

SEND FOR DETAILED INFORMATION 

SHAPE, INCORPORATED 

122 SPANISH VILLAGE, SUITE 615 ~ 
DALLAS, TEXAS 75248 	 rn 
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BASIC Scientific 

The 
hard facts 
about Software 

from 
Byte Books 

Subroutines, Vols. I and 
II 

Valuable programs for professional 
and hobb isc 

by Fred R. Ruckdeschel 

Designed for the engineer, 
s ientist, experimenter, and 
student, th is series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and No rth Star 
BASIC. 
• Volume I covers plotti ng, 
complex variables, vector and 
matrix operation, rando m 
number generation, and series 
approximatio ns. 
• Volume lI includes least­
squares approximation, 
special polynomial functio ns, 
approximating techniques, o p­
timizatio n, roots o f functions, 
interpo latio n, differentiatio n, 
and integratio n . 

Volume I 
ISBN 0-07-05420 1· ­
336 pages; hardco••er 
19.95 

Volume 11 
ISBN 0-07-054202 -3 
800 pages; hardcover 
23.95 

Threaded Interpretive 
Languages 

How co implemenc FO RTH on your 
280 

by Ronald Loel iger 

This book develops an inter­
active, extensible language 
with specific routines for t he 
Zilog Z80 microprocessor. 
With the core interpreter, as­
sembler, and data type defin­
ing wo rds covered in the text, 
it is possib le to design and 
implement programs for al­
most any applicatio n and 
equivalent routines fo r dif­
ferent processors. 

ISBN 0-07-038360-X 
272 pages; hardcover 
18.95 

Beginner's Guide for the 
UCSD Pascal System 

The mosc popular Pascal t ·ersion ex· 
plained by irs creacor 

by Ken nech L. Bowles 

Written by the o riginator o f 
the UCSD Pascal Sy tern, this 
informative book is a n orien­
tation guide to the System . 

For the no vice, this boo k 
steps through the System , 
b ringing the user to a soph i ­
ticated level of experti e . 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference too l for creating ad­
vanced applicati ons. 

ISBN 0-07-006745-7 
204 pages; sofccover 
11.95 

The BYTE Book of Pascal 

A powerful , scruccured language 

Blaise W . Liffick , Editor 

Based on articles, language 
forums, and letters fro m 
BYTE magazine, thi s work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro­
gramming language . Written 
fo r both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions o f a 
Pascal compi ler, one written 

in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
bo th Pascal and 8080 
assembly language; a chess­
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 
$25.00 

Beyond Games: Systems 
Software for Your 6502 
Personal Computer 

Creacing programs for che Apple, 
Arari , Challenger and PET com­
puters 

b Kenneth Skier 

At last, a complete program­
ming guidebook. A self­
contained course in struc­
tured programming and top­
down design, this boo k 
presents a powerful set o f 
tools for building an extended 
mo nitor, disassembler, hexa­
decimal dump routine and 
text editor programs . 

ISBN 0-07-057860-5 
440 pages; sofccover 
14.95 

Name Tille Price Quantity A mount 

Address 

City Seate Zip 

Check 
En closed 

Bill Visa/Master Ca rd N um ber 

A mo unt 

Add 75¢ per book co cove r shipping 
Expira tion costs:~'!~ Dale 1tnli Tora I 

BYTE Books 70 Main Street Peterborough, N.H. 03458 ORDER TOLL FREE 800/258-5420 
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Computers for Humanity 

An observer comments on 


the Seventh West Coast Computer Faire. 


For my money, the West Coast 
Computer Faire has become the most 
important show of the year . Now 
true , some other shows like 
COMDEX and the NCC attract more 
big spenders, and they treat the press 
more royally . If what you want are 
big parties with lots of free booze, 
those are the places to go. They're 
also important for announcements 
from the big companies like IBM and 
DEC; and the mainframe and mini­
computer people, who think they're 
the driving force in computer futures, 
show up at NCC when they wouldn't 
come to the Faire. 

They don't know what they're 
missing. The West Coast Computer 
Faire tracks microcomputers and 
small popular computers-and that's 
where the real future of computing 
lies. 

It's interesting to see who's at the 
Faire. There are hundreds - this year 
it seemed like thousands-of dis­
plays. "Big" companies, some new 
like Osborne and some "established" 
(more than five years old) like 
Cromemco, have booths. But there 
are surprising omissions, giants of 
yesteryear who have vanished with 
little trace. There are the industry 
pacesetters like Bill Godbout and 
George Morrow. The real drivers of 
the microcomputer industry, the little 
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Jerry Pournelle 
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POB 372 
Hancock, NH 03449 

one-programmer software houses 
which lurk this year in the tiny inex­
pensive booths along the walls, in 
two years will wear three-piece suits 
and have large center-display spaces . 

I'm always relieved when the West 
Coast Computer Faire ends . Not that 
I don't enjoy the Faire; quite the op­
posite . I get to see the future before it 
happens; sometimes I discover some 
exciting new developments before 
any other journalists do and have the 
thrill of helping some future industry 
leader get started. (That isn't really 
altruism. It's in my interest to tell 
readers about worthwhile but 
obscure new products.) But for three 
days I'm running around looking at 
software and hardware, and by Sun­
day evening I'm plumb worn out. 
For the very reasons I like the Faire, 
it's exhausting. 

Each year's Faire is different. Last 
year's I could characterize as promis­
ing: lots of really neat products 
would be out Real Soon Now. This 
year many of them were, but the 
theme was more of consolidation . 
There wasn't a lot of new hardware 
and very little new software, except 
for an infinite number of computer 
games . You couldn't go two feet with­
out seeing small creatures swimming 
through mazes while devouring little 
dots. They were chomping dots on 

Atari computers and Apples and 
TRS-80s, and there was even a black­
and-white CP /M version for a Z-19 
terminal! But there wasn't a lot of 
really new stuff. 

68000-Based Systems 
But there were some new products. 

In hardware, the biggest new items 
were systems that use the Motorola 
68000 chip (32-bit data and address 
registers; 16-bit data bus). The two 
that I spent some time looking at were 
the Fortune 32:16 by Fortune Systems 
Corporation and the Sage II from 
Sage Computer Technology . 

Except for the 68000 chip, the two 
computers couldn't be more different. 
The Fortune 32:16 is a slick, space­
age plastic machine that comes com­
plete with detachable keyboard and a 
"sculpted" swivel-mounted monitor; 
the whole thing looks like a Frank 
Kelly Freas science fiction illustration 
of a future computer. The operating 
system is menu driven and very much 
business oriented. Fortune Systems 
offers COBOL and FORTRAN and 
the like, all at fairly high prices, and 
again, the whole pitch is toward the 
business user. Although the actual 
Fortune 32:16 operating system is 
Unix, Fortune Systems keeps that 
pretty well hidden inside the business­
menu shell ; and when the exhibitors 



Collector ~dition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Col­
lector Edition Prints. Each full color print is 11 " x 14", including 
1W' border, and is part of an edition strictly limited to 500 prints . 
The artist, Robert Tinney, has personally inspected, signed and 
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black 12" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 
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shipped UPS-no delivery to P.O. 
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were demonstrating their computer, 
they never took the cover off or 
talked about what's inside . 

Sage, on the other hand, is proud 
of the innards of its single-card 
machine. It doesn't sell keyboards 
and monitors . But, although Sage is 
proud of its hardware, it didn't plan 
on any outside outfits making after­
market add-on equipment. The Sage 
II is very small. The box contains two 
5 1/ 4-inch floppy disks (a hard disk 
could be substituted for one of them) 
and isn't much bigger than the disk 
drives . There just isn't any room for 
expansion without changing the box. 
The power supply is a switching 
power supply, tiny in comparison to 
the brute-force monsters I have on 
my Godbout System. The operating 
system being used right now on the 
Sage II is UCSD Pascal. Because that 
compiles to an intermediate p-code 
rather than true machine language, it 
has tended to be slow on previous 
microcomputers; but Carl Helmers, a 
UCSD Pascal enthusiast, likes the 
Sage implementation because, as he 
says, the 68000 is so fast that you 
don't notice how "slow" p-code is . 

Sage says it 'll have Unix running 
Real Soon Now, and it doesn't intend 
to hide it inside a shell. Sage people 
are more comfortable talking to 
engineers and computer hackers than 
business types . 

Both systems are affordable. The 
Fortune 32:16 with keyboard and 
monitor, a single 5V4-inch floppy 
disk , 128K-byte memory, and Unix 
(with a C compiler) but no other soft­
ware is just under $5000; the system 
they were demonstrating at the show, 
with one floppy disk plus a 
5-megabyte hard disk and 512K bytes 
of RAM (random-access read / write 
memory), is about $7500. I get the 
impression Fortune Systems can 
deliver systems fairly quickly if 
you're ready to pay. 

The Sage II costs a bit less for more 
memory and a faster processor. Re­
member, though, you'll need a ter­
minal, and one to match the Fortune 
keyboard and monitor will run you at 
least $1200. You 'll also need an 
operating system. UCSD Pascal is 
$400; Sage doesn't know what the 
cost will be when Unix is added. You 
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can put in an order and a deposit and 
get your computer in a couple of 
months. 

While neither system is cheap, for 
under $10,000 you can buy the power 
of a minicomputer costing five times 
that. These machines- and by the 
time this is published I'm sure there'll 
be others-make the 68000 chip a 
strong challenger for the future. 
[Editor's Note: Crom emco an ­
nounced its 68000/ Z80 board and 
Corvus surprised everyone when it 
introduced its 68000-based computer 
w ith built-in Omni-Net . . . . M. H.) 

One word of warning : I'm describ­
ing systems I saw at the show. I have 
not seen either of them in an actual 
user environment, and indeed I 
haven't even seen the insides of the 
Fortune 32:16 box . I wouldn't buy 

The Fortune 32:16 and 
the Sage II will make 

the 68000 chip a 
strong challenger in 

the future. 

either one without knowing more 
than I do now. I'm trying to project 
the future, not recommend specific 
systems . 

On that score, last year there were 
a number of breathless announce­
ments of Z8000 chip systems . This 
year there wasn't a single Z8000 at the 
show! It looks as if the Z8000 is a chip 
whose time has passed. It 's a pity, 
because it has good architecture and 
an excellent instruction set; but in my 
judgment, it was a victim of too few 
chips delivered too late , and now I 
doubt anyone will invest in making a 
first class system for it. [Editor's 
Note: Olivetti, perhaps best know n 
for its typewriters, has just an­
nounced its personal computer. 
Z8000-based , it contains 128K bytes 
of RAM and one double-sided 
5 1/4 -inch disk drive capable of storing 
320K bytes per disk . Cost: $3000. 
... M.H.) 

5-100 and CP/ M 
On the other hand, S-100 bus 

systems, the 8086, 8088, and their 
cousins were all at the Faire . Bill God-

bout with software from G&G 
Engineering had a multiuser CP/ M 
system running smoothly : three con­
soles with word processing, BASIC, 
and a business package all running 
simultaneously with no noticeable 
delays. The demonstration used the 
Godbout controller and a Morrow 
hard disk, available to the public Real 
Soon Now (Godbout's documen­
tation wasn't quite finished as of Faire 
time; but it should be by now). 

I had lunch with Bill Godbout dur­
ing the Faire, and he told me some of 
his future plans for the 8086 family. 
Bill talks high technology at a rapid­
fire pace, and I don't always under­
stand what he's saying. (I don't have 
to feel too bad; my engineering­
genius friend Tony Pietsch was at the 
lunch, and even he missed some of 
Bill's points about future chips .) The 
important point, though, is that God­
bout has gathered a prodigious 
reputation for thinking ahead, so that 
people who 've invested in his systems 
in the past won't be left hung out to 
dry when new technology overtakes 
them; and he's got a lot of new 
8086/ 8088 products in the works. 

Then too, Digital Research intends 
to support the 8086 family , so that 
the 8-bit CP / M users won't find all 
their software useless if they move up 
to a bigger machine. I'll have full 
reports on some of these new operat­
ing systems in another article; I'm get­
ting them running in the next couple 
of weeks. 

The S-100 people alone might not 
have enough influence to keep the 
8086 family competitive with the 
68000. But then there's the IBM Per­
sonal Computer; with IBM behind it , 
the 8088 chip is bound to stay impor­
tant. However, there weren't many 
IBM Personal Computers at the 
show. 

Incidentally, most of the small sys­
tems houses that had IBM machines 
were in complete agreement with my 
assessment of the IBM keyboard 
design , namely, that it took brains to 
mess that up as badly as IBM did. 
(For those who haven't seen it , IBM 
took the nicest keyboard I've ever 
seen, then put extra keys between the 
Z and the Shift keys so that touch 
typists simply cannot use the IBM 
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keyboard. Sigh .) But despite their 
small numbers, the IBM systems got 
more than their share of attention. 

Companies with marvelous add­
ons for the IBM were also at the Faire. 
There were memory expansion and 
video boards for the IBM and pub­
lications on how to buy a "bare­
bones" IBM and add your own 
memory and disk drives . I think the 
explosion of IBM support-both 
hardware and software-has begun. 

IBM is encouraging that. Its docu­
ments tell all. IBM apparently learned 
from Texas Instruments' poorly 
planned marketing of the Tl-99 / 4A. 
Interestingly, so did Texas Instru­
ments; I talked to some Tl-99 / 4A 
programmers, and TI is now trying to 
retreat from the position it took 
when the unit first came out of ignor­
ing hobbyists. At that time, TI 
worked very hard at keeping you out­
side the machine . There was no editor 
or assembler, and TI told you nothing 
about the hardware interface. TI had 
rightly concluded that the hobbyists 
and hackers were a tiny part of the 
market and wrongly concluded that 
they were, therefore, unimportant. 
As a result, the young computer 
hackers worked with other 
machines-Apple, Atari , S-100 bus, 
and TRS-80-and wrote programs 
and developed hardware add-ons for 
those computers . Since well over half 
the really good stuff for microcom­
puters has come from hobbyists and 
hackers, TI found itself cut off from 
the mainstream. IBM, on the other 
hand, encourages amateurs , and you 
could already see the results at the 
Computer Faire: memory boards, 
communications software, and even a 
few games, although the IBM hasn 't 
been out long enough for many of 
those to evolve . Next year there'll be 
a lot of them. 

The upshot is that there's no single 
direction for the microcomputer 
world to go in . The 68000 chip will 
not absorb the market; but neither 
will the 8086/ 8088 family drive out 
the 68000. The same will be true for 
operating systems. We'll shortly have 
both Unix- and CP / M-derived sys­
tems, and neither will be able to com­
pletely dominate the market ; both 
will have fanatic supporters . 
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Thus, I've no advice for those seek­
ing to upgrade their systems. lf really 
pressed, I'll continue to recommend 
the S-100 bus, CP / M system as the 
most versatile; there's far more soft­
ware and hardware for that system at 
affordable prices. True, the 68000 
machines with Unix may be able to 
tap into a lot of software originally 
developed for minicomputers; but 
from what I've seen at any rate , most 
of that software is overpriced, and 
some of it is just dreadful, while the 
microcomputer software field is 
bursting with new ideas and con­
cepts. But unless you push me to the 
wall, I'll recommend waiting a bit for 
the dust to settle before investing in 
an updated microcomputer. 

Other Hardware 
An external Apple fan , a small 

muffin fan that hangs on the outside 
of your Apple II , was exhibited at the 
Faire . It has four 110-volt outlets on 
the back . I suppose half the other ex­
hibitors who used Apples bought a 
fan to use during the Faire . 

There was Semidisk from Semidisk 
Systems, an S-100 memory card that 
is said to let your 8080, 8085, or Z80 
do what G&G Engineering's Warp 
Drive does for my Godbout 
8085 / 8088: reduce file-access time 
dramatically. Semidisk Systems sells 
512K bytes of RAM for $1995 and a 
full megabyte for $2995, complete 
with all software . The exhibitors told 
me it will run on Ezekial , my ancient 
Z80 system with his antique but 
reliable iCom drives. If it'll run on 
that, it 'll run on anything . 

As I was writing this, I got a call 
from Bill Godbout : he had Semidisk 
running with a Godbout 8085 / 8088 
system and indeed could get both 
Warp Drive and Semidisk running 
together and transfer back and forth 
between them . Bill was impressed . 
More on Semi disk in another article . 

Finally, there's Micro-Professor, a 
strange and nearly unique education­
al device that a Taiwan company 
called Multitech Industrial Corpora­
tion sells for about $150. (It doesn't 
hide that it's a Taiwan company; 
there is a Chinese-character logo on 
the box .) Micro-Professor (I'll call it 
MP from here on) is a single-board, 

Z80 computer with all the works ex­
posed, plus a keypad to allow you to 
feed it instructions. The front panel of 
MP is a 6-digit LED (light-emitting 
diode) display of hexadecimal num­
bers. It has a tiny on-board speaker, 
several extra wired-in sockets for 
chips, pin connectors to let you get at 
the Z80's bus, and a breadboard area 
for people like Steve Ciarcia to play 
with. 

It comes in a handsome, plastic, 
booklike box; there's room in the box 
for a hefty manual , but alas the 
manual supplied doesn't fit in there, 
nor does the power supply. So, the 
plastic box is enclosed in a much 
larger heavy-duty cardboard box. 

Not only is there room for a 
manual inside the box, but it's need­
ed . The manual that is supplied is a 
bit intimidating . Oh, it tells all you 'll 
ever need to know about the Z80: its 
architecture, instruction set, assem­
bler language, and the like. But it 
launches right into the high-tech lan­
guage with scarcely any concession to 
those who aren't quite up to absorb­
ing it. The first words after the table 
of contents (actually on the page fac­
ing the table of contents) are: 

1. MPF-1 Specification 
1.1 Hardware Specification 

(1) CPU: Zilog Z -80 CPU 
with 158 instructions and 2.5 MHz 
maximum clock rate. For MPF-1, 
system clock is 1. 79 MHz . 

No doubt Steve Ciarcia would find 
that intriguing; but it's a bit much for 
my high school boys . On the other 
hand, buried way back in the MP 
manual are some really interesting ex­
periments, computer music and stuff 
like that , which would get kids really 
interested if they ever read that far. 

I could recommend Micro-Profes­
sor as a high-school graduation pres­
ent for students not terrified of tech­
nology; but until Multitech Industrial 
Corporation adds a second manual 
introducing the first one, I fear it'll 
miss its best markets. That's a pity 
because this country needs products 
that raise the high-tech level of our 
high school students, and the MP 
hardware seems well designed for 
that. 
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Speaking of Software .... tionary is easier to reorganize, and I 
If it 's hard to sum up the hardware find it simpler to make special Spell­

at the Faire, it 's nearly impossible to guard disks for each book, then later 
summarize the software. There's just compare them with the "s tandard" 
too much, and everyone claims to dictionary that comes with 
deliver the Earth for a pittance . It 's Spellguard . The Word's dictionary is 
hard to recommend anything I don't larger but has a few inaccuracies. 
have running on my machines, and I Oasis has just come out with The 
won't have time for new products for Word Plus, a menu-driven version 
several weeks. Thus, I can only men­ making it almost as easy to use as 
tion a few specials that caught my at­ Spellguard. And so forth. The two 
tention . programs are neck and neck and 

There was one head-to-head con­ fighting hard, and we users can only 
test between programs I've long used : benefit from the competition. 
Spellguard versus The Word. I love I meet old friends at the Faire. Mike 
to have high-quality software houses and Nancy Lehman, who last year 
fighting to provide me more services had a small booth where they hawked 
for less money. There's a good war their Pascal / MT+, were now with 
going now between Innovative Soft­ Gary Kildall and the Digital Research 
ware Associates (Spellguard) and crew . Adam Osborne looked more 
Oasis Systems (The Word). Both put harried than ever as he shuttled be­
out really good spelling programs, tween the McGraw-Hill / Osborne 
and I use both every day . The Word publications display and the two 
gives you more information about Osborne computer demonstrations. 
your text, but it's not quite as easy to Bill Gates and the Microsoft people 
use as Spellguard. Spellguard's die- threw an enormous party. With all of 

-------------------------------~ 

EMPLOYMENT 
OPPORTIJNITIES 

DP OPPORTUNITIES 

Martin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex­
ternal Tan.le Program has the following immediate opportunities at their Michoud 
Assembly Facility in suburban East New Orleans : 

Business Applications Programmers/ 

Project Lead Experienced In: 


•Engln-rlng •Manufacturing •Shop Floor Control 

•Scheduling •Inventory •Purchasing 


UNIVAC DMS 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 lo send their resume, complete 
with salary history and background lo: Martin Marietta Aerospace, Dept. B, P .O . 
Box 29304, New Orleans, Louisiana 70189, Attn: Personnel Department. We are an 
equal opportunity employer, m/llh . 

WIARTIN WIARIETTA 

them, the Faire theme was quite 
literally consolidation: they've firmed 
up products announced last year and 
have bold new software waiting in 
the wings which they're not ready to 
announce yet. 

I also saw The Last One, which ap­
parently works, and Pearl : they gen­
erate BASIC programs that are strong 
in handling files through menu-driven 
scripts. A lot of people seemed in­
terested; I fear I wasn't. I might have 
been a few years ago, and I do think 
that getting the computer to assist 
you in making programming under­
standable to the user is a very good 
idea. But for me, the ability to do that 
in BASIC just isn't useful enough to 
warrant the time it would take to 
learn to use these program genera­
tors . I'm sure others will have a dif­
ferent opinion. 

Then there are the games. Tons and 
tons of games . Space wars . Dot-eat­
ing creatures . Some really nifty Apple 
graphics in a program called Swash­
buckler from Datamost of Chats-
worth . And just tons and tons of war-

game simulations . Many years ago I 
was very involved with board-type 
war games; it was obvious that one 
could get rich in that field, if that's the 
kind of work you wanted to do. It 
looks to me as if that opportunity is 
here again, only this time the game 
"board" is a computer display and 
you can get really complex combat 
rules since the computer keeps track 
of what's going on. Two groups of 
gamemakers caught my eye : Strategic 
Simulations of Mountain View, Cal­
ifornia , who have a whole mess of 
campaign games ranging from the 
Civil War to fantasy, and my old 
friends at Automated Simulation 
(Epyx) who continue to put out 
playable mind challengers . 

Broderbund Software, which first 
appeared a few years ago in a tiny 
booth back against the far wall , was 
out in the middle with an elaborate 
setup. It was hard to get close to the 
booth: like Sirius Software, Broder­
bund had a number of computers, 
and huge crowds were pushing their 
way toward the booth. The graphics 
were gorgeous. Alas, it has dropped 
Galactic Trader and most of the other 
games that I liked so much; its 
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ADALAB Is a small lab computer system with LARGE capabilities from 
lnt~ractlve Mlcroware, Inc. 

ADALAB HARDWARE PACKS MORE POWER. .. for collecting data and con-
troll Ing your laboratory Instruments. It Includes a 12-blt analog voltage Input, a 
12-blt ar.alog voltage output, 8 dig ital HnH lnputa, 8 dig ital control output1, a 
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OUICKl/O SOFTWARE MAKES IT EASY ... Simple commando In BASIC give 
you control of all hardware features of ADA LAB. Sample program• and ..1y-to-
UH manual• will enable you to start using your ADA LAB system right away. Ad· 
dltlonal aoftware for laboratory appllcatlona Is available at extra cost. A com­
plete Hlf·tHt dlagnoallc program Is Included to assure you that all of the hard­
ware Is working properly and accurately . 

A • SavH time by eliminating manual calculations.
0 • Is ..,y to uH because the manuals and software are complete and well 

written.
A • SavH money by add ing convenience and utility to older Instruments.
L • Has a great memory to store and organ ize experimental data.
A • Is veraatlla; It works with many different Instruments.
B• Is more eccuret• than a meter or chart recording . 

• Is fully au!'portad by a dedlcted team of scientists. 

GREAT PRICE/ PERFORMANCE ...the ADALAB Add-on Package with Inter­
face card, cables , self-test module, QUICKl/O TM software and manuals Is 
available today for ONLY $485. 

Put a complete, rellabla computer 1y1tam In your laboratory FOR ONLY 
$3295, Including a 48K APPLE II+• computer, disk drive, graphics/text printer, 
video monitor and ADALAB Add-on Package. 

Send for FREE hardware and software brochures or enclose $10 for com­
plete manuals. For faateat Hrllce, call In your VISA/Master Card order NOW. 
Dealer Inquiries Invited! 'Trademarks of Apple Computer. Inc. 

•m• INTERACTIVE MICROWARE, INC. 
P.O. Box 771, Dept. B State College, PA 16801 

\... •w• CALL (814) 238·8294 for IMMEDIATE ACTION ~ 
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BUY DIRECT 
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Products Mentioned 
Adventure International Computer Adventures Multitech Electronics Inc. Micro-Professor 
POB 3435 195 West El Camino Real 
Longwood, FL 32750 Sunnyvale, CA 94087 
(305) 862-6917 (408) 773-8400 

Automated Simulations Inc. Numerous computer Oasis Systems The Word 
POB 4247 games for Apple, Atari, 2765 Reynard Way 
Mountain View , CA 94040 TRS-80 San Diego, CA 92103 
(415) 964-8021 (714) 291-9489 

Datamost Swashbuckler Sage Computer Technology Sage II (68000-based) 
9748 Cozycroft Ave. 195 North Edison Way computer 
Unit ABC Suite 14 
Chatsworth, CA 91311 Reno, NV 89502 
(213) 709-1202 (702) 322-6868 

Fortune Systems Corporation Fortune 32:16 Semidisk Systems Semi disk 
1501 Industrial Road (68000-based) computer POBGG 
San Carlos, CA 94070 Beaverton, OR 97075 
(415) 595-8444 (503) 642-3100 

Innovative Software Applications Spellguard Strategic Simulations Inc. Computerized war 
1150 Chestnut Lane 465 Fairchild Dr. , Suite 108 games 
Menlo Park, CA 94025 Mountain View , CA 94043 
(415) 326-0805 (415) 964-1353 

managers tell me that arcade games 
so outsell strategic games that it just 
isn 't cost-effective to put programmer 
time on strategy . I hope that will 
change in the future. 

Scott Adams hasn't found the 
strategic game market lacking. His 
Adventure International booth was 
doing a land-office business in script­
driven strategic games. Meanwhile, 
nearly everyone was interested in in­
teractive novels by major writers ; 
although I didn't see any that par­
ticularly appealed to me, there's ob­
viously a big potential market for 
them . 

And now a confession : I went to 
the Faire with a dilemma . I've decided 
to get a nifty graphics computer. It 
will be for the boys, of course, but 
how can I write about all these com­
puter games if I don't have a machine 
to run them on? So I went determined 
to decide what to get. It seems to boil 
down to two choices, Atari and Ap­
ple; and every time I've about made 
up my mind, something comes along 
to change it. 

The Atari Home Computer has 
much better graphics, and just about 
everyone says that if you 're only in­
terested in games, that's the machine 
to get. It 's not all that expensive, 
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either. On the other hand, there's all 
that software out there for the Apple, 
and the machine can be expanded 
almost indefinitely . 

As if that weren't enough, Texas 
Instruments is practically giving 
away the Tl-99 / 4A. The Tl-99 / 4A 
has top-notch graphics, but more 
than that, it has Logo, which has to 
be the best tool for teaching small 
children I've ever seen. 

Sigh . I wonder if I can justify get­
ting one of each? After all, I do have 
to write about them. 

Faire for Thought 
So, after three days of intensive ex­

posure to the whole of the computer 
world , the great and the small, the 
up-and-coming, the has-been, and the 
never-was, a few things stand out. 

First and most obvious, there's 
little or no recession in the computer 
world . Forty thousand people paid to 
come look at displays of high tech­
nology, and about two thousand of 
them bought machines; many more 
bought software packages, and 
darned near everyone bought books. 

Less obvious but more important, 
the crowds at the Faire were not 
engineers and scientists. They were 
clerks, salespeople, secretaries, doc­

tors, and nurses. The taxi driver who 
took me to the airport had been to the 
Faire earlier in the day. The computer 
revolution is definitely gaining 
momentum. 

And that can have mind-boggling 
consequences. For example, I can see 
a time, a few years from now, when 
high technology has so thoroughly 
permeated Western civilization that 
there's no possibility of a low-tech 
operation able to best a Western 
army in combat. If you want to com­
pete, you have to use high-tech. 

But the totalitarians can 't do that! 
Just last week, a Czech grocery clerk 
was sentenced to five years hard 
labor for owning an unlicensed 
mimeograph rr.achine . When Poland 
invaded itself, one of the chief weap­
ons of martial law was the shutting 
down of all communications- not 
only the telephone system but every­
thing else. But how can a government 
do that to a technologically 
sophisticated people? 

And that, I think, is the bottom 
line: what I saw at the West Coast 
Computer Faire may have been the 
first overture in the death knell for 
totalitarianism; the flowering of a 
revolution that makes the Reds look 
like reactionaries. • 
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Book Reviews 


Computer Power 
and Human 
Reason 

Joseph Weizenbaum 
W .H. Freeman and 
Company 
San Francisco, 1976 
300 pages, softcover 
SI0.95 

Reviewed by 
Nancy Robertson 
POB 108 
Antrim, NH 03440 

In ou r society of produc­
tion lines and data process­
ing, human beings are ex­
pected to perform with the 
monotonous regularity of 
machines. At the same time, 
artificial intelligence (Al ) 
researchers are str iving to 
make machines perform like 
human beings. Where's our 
perspec tive on the role of 
computers in our society? 

Very few books have 
managed to present an objec­
tive view of the impact of 
computers on our way of life . 
Most of the time, we hear 
from extremists: prophets of 
doom and prophets of salva­
tion. Every few decades, 
however, a work is published 
tha t is so cogent that it 
outlives the hardware con­
figurations and programming 
techniques of its time . A few 
examples are Alan Turing's 
"Computing Machinery and 
Intelli gence" (1950) , John 
Von eu mann's The Com­
puter and the Brain (1958), 
and Joseph Weizenbaum's 
Compu ter Power and Human 
Reason . Published in 1976, 
Weizenbaum's book is still a 
trustworthy account of com­
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puters in our society , their 
limitations, and their prom­
ise. A book of its caliber 
deserves periodic reappraisal. 

Weizenbaum, a professor 
of computer science at the 
Massachusetts Institute of 
Technology, is highly skilled 
in computer technology. Be­
tween 1964 and 1966 he 
wrote a program named 
Eliza, and the reactions it in­
spired are the foundation 
upon which Computer Power 
and Human Reason rests. 

The program converses 
(through the keyboard and a 
printout) in English with 
human beings. The following 
well-known conversation 
between Eliza and a person 
demonstrates its famous 
ability to parody a Rogerian 
therapist. (Eliza's comments 
are in capital letters.) 

Men are all alike. 
IN WHAT WAY 
They're always bugging us 

about something or other. 
CAN YOU THINK OF A 

SPECIFIC EXAMPLE 
Well , my boyfriend made me 

come here. 
YOUR BOYFRIEND MADE 

YOU COME HERE 
He says I'm depressed much 

of the time. 
I AM SORRY TO HEAR 

YOU ARE DEPRESSED 
It's true . I am unhappy . 
Etc. 

Eliza can converse only 
within a given context. One 
version of the program plays 
the role of a psychotherapist; 
it cannot play the role of the 
patient. Another version of 
Eliza can converse about 
recipes. But Eliza the cook 
cannot respond like Eliza the 
psychotherapist. 

Eliza's responses are guided 
by rules about context and 
rules that reorder the com­
ments entered by humans. 
El iza understands the words 
it uses only in the most 

limited way. If two Elizas 
could converse, the output 
would be nonsense . 

But many people overesti­
mated Eliza ' s power s . 
Weizenbaum writes that 
some knowledgeable scien­
tists at first thought Eliza was 
"a general solution to the 
problem of computer under­
standing of natural lan­
guage. " Several psychiatrists 
believed the program could 
and should "grow into a near­
ly completely automatic form 
of psychotherapy. " People 
who conversed wi th Eliza 
became quickly and deeply 
" emotional ly involved. " 
They believed Eliza really 
understood them . After a few 
co nversa tions with Eliza , 
Weizenbaum 's secre ta ry 
asked him to leave the room 
so she and the machine cou ld 
have some privacy. 

These reaction s con­
fo unded Weizenbaum's basic 
assumptions about the place 
of computers in our society. 
In Computer Power and 
Human Reason Weizenbaum 
considers why we tend to 
identify with computers, why 
artificial intelligence re ­
searchers are attempting to 
emulate human thought pro­
cesses, why computers will 
never have human intelli­
gence, and what the proper 
role of computers should be . 

The reaction to Eliza made 
it obvious to Weizenbaum 
that we embrace existing 
computer programs not for 
what they do, but for what 
we imagine they do . Conse­
quently , we misinterpret the 
functions of the computers 
we rely on . 

Weizenbaum believes that 
computers are tools . Like all 
tools , they extend our control 
of our environment and 
reshape our environment by 
their use . They become ex­
tensions of ourselves, and we 
often become emotionally at­
tached to them . A carpenter 

has a favori te level, a 
mechanic a favorite wrench. 

Since the Industrial Revo­
lution, modern tools (techno­
logical advances) have taken 
on more and more human 
tasks. The steam engine 
replaced industrial labor and 
workers began to compete 
with machines . To compe te 
with a machine or to work a 
machine, people have had to 
meet the machine's schedule, 
be methodical , and identify 
with the machine. 

Until the invention of the 
computer, machines were 
only an extension of our 
physical abilities . The intro­
duction of computers sig­
nificantly altered the public 
perception of machines in 
that it establ ished the ab il ity 
of machi nes to emu late 
human thought processes. It 
was a simple step from there 
to the practice of attributing 
humanness to machines that 
can think and converse in 
English. Without understan­
ding Eliza , we think Eliza 
really understands us. 

"Can computers think?" is 
a question that continues to 
be asked. Some artificial in­
telligence researchers are 
shouti ng a qualified "Yes!" 

Weizenbaum quotes fre­
quently from Herbert A . 
Simon and Allen Newell, 
leading Al researchers who 
work at Ca rnegie-Mellon 
University. By 1958 they had 
a lready written : 

Th ere are now in the world 
machines that think, that 
learn , and that create. 
Moreover, their ability to do 
these things is going to in­
crease rapidly until- in the 
v isible future- the range of 
problems they can handle 
w ill be coextensive with the 
range to which the human 
mind has been applied. 

Weizenbaum sums up the 
ambitions of many computer 



scientists by saying they are 
motivated "to build a 
machine on the model of 
man, a robot that is to have 
its childhood, to learn lan­
guage as a child does, to gain 
its knowledge of the world by 
sensing the world through its 
own organs, and ultimately 
to contemplate the whole do­
main of human thought. " 

It is this ambition that 
spurs the press to write lines 
like, "The ultimate fear is that 
the computers themselves 
will take over." Scientists 
who endorse that prevailing 
attitude reinforce our convic­
tion that computers are 
human-like . But, as Weizen­
baum cautions, "Computers 
and men are not species of 
the same genus." 

Al has emerged in our 
quest to understand human 
thought. The brain is a black 
box . There are no surgical 
methods that enable us to 
witness brain functions in 
relation to conscious thought 
patterns . As Weizenbaum 
writes, "Our ignorance of 
brain functions is currently so 
very nearly total that we 
could not even begin to frame 
appropriate 'research strate­
gies.'" 

Since we can't open the 
black box of the brain , it 's 
not surprising "that at least 
some scientists seek under­
standing the way humans 
work by designing computers 
whose input / output behavior 
resemb les that of human be­
ings as closely as possible ." 
Computer models of human 
thought processes are the 
basis of AI. 

Scientists in the field have 
come to see "the whole man" 
as an information processor, 
perhaps because computers 
lend themselves so easily to 
info rma ti o n-p roces si ng 
thought models. On this sub­
ject, Weizenbaum writes: 

I will ... try to maintain the 
position that there is nothing 

wrong with viewing man as 
an information processor (o r 
indeed as anything else) nor 
with attempting to under­
stand him from that perspec­
tive , providing, however, 
that we never act as though 
any single perspective can 
comprehend the whole man. 

Unfortunately , many Al 
scientists hold just such a nar­
row view of man . Newell and 
Simon base their theories of 
"the whole man" and their 
computer models on their 
statement that "All humans 
are information processing 
systems. " Dr . Kenneth 
Colby, a psychiatrist and 
computer scientist, writes : 

A human therapist can be 
viewed as an information 
processor and decision maker 
with a set of decision rules 
which are closely linked to 
short-range and long-range 
goals . 

Weizenbaum argues that 
computers definitely have in­
telligence and that we can 
learn about intelligence from 
computer models. But, he 
writes, "Intelligence is a 
meaningless concept in and of 
itself. It requires a frame of 
reference ." 

Computers, he adds, will 
not and do not think exactly 
like human beings simply 
because they are not human . 
The needs and design of our 
bodies affect our thoughts . 
Our emotions are not in­
dependent of our minds . Cer­
tainly, we use heuristics to 
solve problems and we follow 
logic, but the problems we 
choose to tackle heuristically 
are influenced by our physi­
cal needs and emotions . 

Weizenbaum provides an 
example: 'The most un­
schooled mother who cannot 
compose a single gram­
matically correct paragraph 
in her native language ... 
constantly makes h ighly 
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refined and intell igent judg­
ments about her fami ly. " A 
computer is not likely to dup­
licate her concerns o r her 
decision processes . 

Weizenba um dissuades us 
from attrib u ting human 
understanding to computers . 
He also dispe lls our absolute 
trust in computer output. As 
members of a technological 
society, we have come to 
believe in computer Truth , 
with a capital T , because we 
know computers a re pro­
grammed with logic and per­
form their calculations fault­
less ly. But We izenbaum 
argues that writing a pro­
gram, like all writing, is a 
means to improve our under­
standing. Understanding is 
never abso lute ; it exists on 
levels . Programmed logic, as 
all programmers know, is not 
always the best logic . 

In Computer Power and 
Human Reason Weizenbaum 
indica tes that there is a threat 
that computers will gain too 
much control. But it is not a 
threat that comes from Al 
resea rch . It comes from our 
misunderstanding of and mis­
placed trust in the computer 
systems we are al ready using. 

Professor Philip Morrison 
of MIT wrote a parable about 
computers that Weizenbaum 
quotes at length . Briefly , it is 
a tale about seismologists 
who write a program to 
record and predict earth­
quakes around the world . 
The program is regarded as 
the utmost authority on seis­
mology . But the program­
mers used records kept only 
since 1961 , because they were 
easily formatted for their 
database. 

Morrison 's point is that the 
programmers d ismissed the 
vast history of knowledge 
about seismology. They also 
ignored curren t knowledge 
that could not be formatted 
for the compu ter. 

Weizenbaum reminds us 
that there is a diffe rence be­
tween what is relevant to a 
p roblem and what can be 

programmed . He cautions 
that "society legitimates only 
those data that a re in one 
standard format and that can 
easi ly be told to the 
machine ." 

Large systems, such as the 
computers used by th e 
government and by major 
businesses, are programmed 
by many different people . 
Weizenbaum argues that this 
presents further problems 
with respect to the reliability 
of the computer output. No 
one person knows the ins and 
ou ts of the whole sys tem; no 
one person is responsible for 
the output. 

To illustrate the problem, 
Weizenbaum tells a story 
about the Pentagon computer 
system . During the Vietnam 
War, the president decided to 
bomb Cambodia . He also 
decided to keep the Cam­
bodia bombings a secret from 
the Pen tagon. The Pentagon 
computer system that kept 
statistics on bombing mis­
sions was "fixed to transform 
the genuine strike reports 
coming in from the field 
(bombings in Cambodia ) to 
fa lse reports (make-believe 
bombings in Vietnam)." The 
Pentagon made strategy deci ­
s ions ba se d o n pho n y 
statist ics . T heir computer 
system was "fixed " to lie . 

The Chairman of the Joint 
Chiefs of Staff , Admiral 
Thomas Moorer, later told 
the Senate Armed Services 
Committee that Pentagon of­
ficia ls had become "slaves" to 
their computers . 

Some Al resea rchers and 
computer en thusiasts are 
bou nd to find Computer 
Power and Human Reason 
ha rsh. But it is hard not to be 
imp ressed with the basic 
truths which form the foun­
dati o n of Weizenbaum 's 
arguments. 

Weizenbaum reminds us 
that computers, like hammers 
and steam engines, are tools . 
To reap the greatest benefit 
from them, we must use them 
wisely .• 
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Circle 164 on Inquiry card. 	 Circle 285 on Inquiry card. 

AIM for Control 

For process control or in­
d us tr i a I development 
systems, put Rockwell's 
Al M 65 to wo rk for , t"f,.'f"f::" .. 
you . Use off-the­ - .:~·-z.;,5{,· ;~, . 
shelf AIM-Mate c,;,t:?;t;,~- ;.,/'r,(f · 
Series and STD .... ,..... ,( ( . ( < ~.,_ 

(
1 

/ 

BUS expansion prod­
ucts to configure the sys­
tem you need. 

The AIM 65 includes: typewriter, alpha­
numeric LED display, and fast thermal printer. 

Plug-in options include : .memory (to. 48K) , ROM 
languages, parity protection, video display, floppy 
disk storage, STD BUS expansion cage, TTL and 
real world interfaces, and complete system soft­
ware . 

Cal l or write for complete AIM-Mate Series infor­
mation. 

f ORETHOUGHT 
PRODUCTS 

87070 Dukhobar Road , Eugene, Oregon 97402 (503) 485-8575 

• 	Manufactured Under BELL SYSTEM License. 
• 	300-1200 Baud Full Duplex Operation with Built-In Dialer and 

Re-Dial Capability. 
• 	EIA (RS232CI Terminal Interlacing with Asynchronous or 


Synchronous Operation. 

• 	FCC Approved Direct Connect to Telephone Line. 
• 	Diagnostics Include Both Digital and Analog Loopback plus Sell 

Test and Eight LED Status Indicators. 

9212A SERIES 

$785 SINGLE-UNIT END 

USER. OEM RE-SALE 
DISCOUNTS AVAIL. 

CALL 
800-528 -8423 

RACK 
MOUNT 
AVAILABLE 

2405 South 20th St reet • Phoeni x , Arizona 85034 

WICAT 


- l •• 

... • .. ,,.. .. >:!;;& 

~ . .. . . . .. . •
Motorola 68000, 256K Parity memory, 
10MB Winchester disk, 760KB floppy, 
terminal , system software language. 

Single user 150-1 ..... $ 9,450 
Three users 150-3 . .... $10,850 
Six users 150-6( 512K) . $12,850 

Options: graphics IEEE 488 
instrumentation interface, videodisk 
controllers, ND boards, printers 
MULTIBUS •• is a trademark of INTEL Corporation 

WICAT computers have set a 
three fold standard of excellence 
in price/performance, mature 
system software, and full 
nationwide maintenance and 
service. 

System 150 
This popular computer gives you 
a professional minicomputer at 
microcomputer prices. It is well 
suited for software development 
and integrated business systems. 
With graphics, the IEEE 488 
interface, or IEEE MULTIBUS AID 
boards, the System 150 becomes 
an outstanding engineering or 
laboratory computer. 
System 100 
This larger computer is software 
compatible with the System 150. 
It can be expanded to 32 users 
and can utilize the new SMD 
474MB disk drives. If your 
number crunching creates large 
timesharing bills , look at this 

COmputer. ~TM c0 n c LI r r Corporati on 

1870 Madison Road Cinci nnati . Ohio 45206 

Integral Database 
Concurrent's Integral TM manages 
the large data bases possible on 
a WICAT computer. Records are 
organized into sets to access 
related data. Integral rM is efficient 
and easy to learn and use. It 
promotes rapid development of 
integrated business systems. 

Menu System 
Menu System provides a menu 
driven environment for your 
application system . Screens are 
created , modified, and linked into 
a menu tree without program­
ming . Programs are only 
concerned with data on the 
screen and not the format. 

Concurrent can discuss your 
needs and help you select the 
proper configuration . Please write 
or call (513) 281-1270 

ent™ 
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Technical Forum 


INS8070 Series Instruction Set Su.mmary 


James Chiang 
Applications Engineer 

National Semiconductor 
2900 Semiconductor Dr. 
Santa Clara, CA 95051 

In the January 1981 BYTE (page 90), Professor Walter 
E. Burton Jr. of Southern Technical Institute presented a 
handy table of the instruction set of National Semicon­

ductor's SC / MP processor. The table below shows a 
similar summary of the instruction set of the new 
INS8070 series processor. 

The table separates hexadecimal codes into the high­
order digits, which are in the leftmost column, and 
lower-order digits in the top row. Mnemonics are found 
within the table. The abbreviation PTR refers to the four 
8070 pointer registers : PC, SP , P2, and P3 . The register­

Low-Order 

·-Ol 

i:5 
cu 
E 
(.) 
Q) 

"O 
ctl 
x 
Q) 

I 

(i; 
"O 

c'5 
.i::. 
-~ 
I 

0 1 2 3 4 5 6 7 

0 NOP XCH A,E LD A,S LD S,A 

1 CALL 0 CALL 1 CALL 2 CALL 3 CALL 4 CALL 5 CALL 6 CALL 7 

2 JSR PLI P2 PLI P3 JMP LD SP= I LD P2 =I LD P3 =I 

3 LD EA.PC LD EA.SP LD EA,P2 LD EA,P3 

4 LD A,E LD PC.EA LD SP.EA LD P2,EA LD P3,EA 

5 AND A,E PUSH PC PUSH P2 PUSH P3 

6 XOR A,E BP BP P2 BP P3 

7 ADD A,E BRA BRA P2 BRA P3 

8 LD EA LD EA LD EA LD EA LD EA LD EA LD EA LD EA 

9 ILDA ILDA ILDA ILDA ILDA ILDA ILDA 

A LDT LDT LDT LDT LDT LDT LDT LDT 

B ADD EA ADD EA ADD EA ADD EA ADD EA ADD EA ADD EA ADD EA 

c LD A LD A LD A LD A LD A LD A LD A LD A 

D AND A AND A AND A AND A AND A AND A AND A AND A 

E XOR A XOR A XOR A XOR A XOR A XOR A XOR A XOR A 

F ADD A ADD A ADD A ADD A ADD A ADD A ADD A ADDA 

PTR PC SP P2 P3 PC SP P2 P3 

Q) 

.:?: 
o; 
Qi
a: 
c.) 
a._ 

Q) 

~ > 
c o; 
0 Qia._ a: 

Q) 

o; 
"O 
Q) 

E 
E-

u 
~ ·­
0 

"O 
Q) 
x 
Q) 

"O 
c -
2 
:J 
cl: 

Addressing 
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pointer names are associated with their related instruc­
tions in the same column of table l's lower half. 

Different addressing modes associated with the lower 
half of the table are located along the table's bottom. The 
second operands of the instructions LO SP, LO P2, LO 
P3, ANDS, and ORS, all in the table's upper half, are of 
immediate mode. Blanks in the table identify illegal op 
codes.• 

Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that all cor­
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 

Hexadecimal Digit 

8 9 A B 

PUSH EA LD T,EA PUSH A LD EA,T 

CALL 8 CALL 9 CALLA CALL B 

POPA ANDS= I POP EA OR S=I 

LD E,A 

OR A,E 

SUB A,E 

ST EA ST EA ST EA ST EA 

OLD A OLD A OLD A OLD A 

SUB EA SUB EA SUB EA SUB EA 

ST A ST A ST A ST A 

OR A OR A OR A OR A 

SUB A SUB A SUB A SUB A 

PC SP P2 P3 

Q) 
> 

..... 
~ ' Q) ..... > 
Q) Q) ·­a: .......... 

c ell
0 0 Q)a. a. a: 

Mode 

c D E F 

SR EA DIV EA.T SL A SL EA 

CALL C CALL D CALLE CALL F 
(/) 

c 
0 .... 

MPY EA,T BND SSM P2 SSM P3 u 
:J 
......... 

SR A SR L A RR A 
(/) 

RRL A c-
Q) 

XCH EA .PC XCH EA,SP XCH EA,P2 XCH EA,P3 
.... 
:>, 

OJ 
,.... 

RET POP P2 POP P3 

BZ BZ P2 BZ P3 

BNZ BNZ P2 BNZ P3 

ST EA ST EA ST EA 

OLD A OLD A OLD A 

SUB EA SUB EA SUB EA SUB EA (/) 

c 
0 

ST A ST A ST A 
.... 
u 
:J ......... 

OR A OR A OR A OR A (/) 

c-
Q) ..... 
:>, 
OJ 

SUB A SUB A SUB A SUB A c\i 

PC SP P2 P3 

"O 
Q) 

Q) x ..... Q) 
ell "O 
"O c ..... 
Q) u 6E Q) 

..... ..... 
E :J 

- 0 <{ 
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Hardwware Revieww 


It All Depends on Your Viewpoint 

A Review of the ADDS Viewpoint Video Terminal 

Allen D. Moore 

28619 Southeast 225th St. 

Maple Valley, WA 98038 


A video terminal with a list price of $650 normally 
does not have such features as a separate keyboard, a 
choice of visual attributes, editing capabilities, and a 
12-inch video screen whose viewing angle can be ad­
justed. Yet these are only some of the features found in 
the Viewpoint terminal manufactured by Applied Digital 
Data Systems (ADDS). When it was announced in March 

Photo 1: The Viewpoint v ideo terminal manufactured by 
Applied Digital Data Sys tems. 
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1981, I thought it could be a cost-effective addition to the 
home-computer system I was in the process of building . 
After my Viewpoint (see photo 1) arrived, almost daily 
use of it confirmed my initial impression-it's an impres­
sive terminal for the price . 

1-fard\Vare Features 
The Viewpoint consists of two separate units : the key­

board and the video display . A detachable coiled cord 
neatly connects the keyboard to the display unit. 
Although the external construction is all plastic, it seems 
sturdy enough for normal use . The 72-key keyboard, 
similar in design to an IBM Selectric typewriter , includes 
a separate numeric keypad to the right of the main 
keyboard. 

The keypad also contains a set of cursor-control keys 
that, when used in conjunction with the Shift key, permit 
the cursor to be moved up, down, right, left, or to home 
(upper left corner). Above the keypad are three keys 
labeled Fl , F2, and F3 . These "soft" keys have their func­
tion assigned by the user. Each key produces a two-char­
acter code sequence. The first character is a Control-B; 
the second is T , '2', or '3', corresponding to Fl, F2, or F3, 
respectively. Pressing the Shift key while using these soft 
keys results in the second character being an exclamation 
point, quote , or pound sign . These keys open up a wide 
range of applications in interactive computing. For exam­
ple, "Star Trek" fans could have one key for phasers , 
another for photon torpedoes, and a third for probe 
launching. Or an editing package could recognize them as 
various kinds of insert and delete commands . 

The rest of the keyboard is fairly standard. When 
power comes on, it is in an uppercase-only mode for the 
alphabetic characters . To get lowercase characters, you 
press the Lock key . It would have been nice if ADDS had 
added an LED (light-emitting diode) to indicate when the 
keyboard is in "all caps" mode, but this is only a minor ir­



At a Glance 

Name 

ADDS V1ewpo1nt 


Use 

Video terminal 


Manufacturer 

Applied D1g1tal Data Systems Inc. 

I00 Marcus Blvd . 

Hauppauge. NY I 1787 

(516) 23 1-5400 

Price 
$650 

Dimensions 

Display unit: 35 .6 by 36.8 by 3 1.4 cm ( 14 by 14 '1 1 by 

I 23/ 8 inches) 

Keyboard unit: 38 . I by 17 .8 by 6. 7 cm ( 15 by 7 by 25/ 81nches) 

Weight : I 0 kg (22 lbs) 


Features 

Two-position. tilting display With 30.5-cm ( 12-inch) diagonal 

screen: format 1s 24 lines by 80 characters: displays 96 ASCII 

characters. plus special characters for French. German. Swedish. 

Danish. Spanish. and Dutch (switch-selectable) , formed 1n a 5 by 

8 dot pattern on a 7 by IO dot matrix (lowercase letters have 

descenders): five visual attributes available: reverse video. half 

1ntens1ty. blink. underline. and video suppress; four different cursor 

formats; control codes provide absolute and relative cursor pos1­
t1oning. plus three screen-erase functions; separate 72-key Selecrnc­

scyle keyboard includes numeric keypad and three function keys; 

RS-232C interface plus an auxiliary port; I I 0. I 50, 300, 1200. 

2400. 4800. 9600. and 19.200 bits per second switch-selectable; 

half or full duplex 


Documentation 

V iewpoint User Reference Card, Part No. 518-30400, one page: 

Viewpoint User's Manual. Part No. 518-30000. 40 pages; How 

to Maintain Viewpoint. Part No. 518-30200 


Audience 

Virtually all personal-computer users 


ritation . One nice feature that has been included is that 
all keys have an auto-repeat feature. If any key is held 
down for more than a second , that character is repeated 
at a rate of about 16 cps (characters per second) . The keys 
themselves are moderately stiff, providing good tactile 
feedback. I have had no problems with key bounce or 
missed characters. 

The display screen comes in an attractive white plastic 
housing with nonglare black trim. An LED in the lower 
right-front corner of the unit lights up when power is 
turned on . The power switch is in back, along with a fuse 
holder, the telephone-style 4-wire jack for the keyboard 
cable, the line cord, a DIP switch, two RS-232C connec­
tors, and a contrast control. Underneath the unit toward 
the back is a little fold-out stand that tilts the screen to 
minimize glare from overhead lighting. 

The rear-panel DIP switch is one of two DIP switches 
in the Viewpoint (the other is located inside, on the main 
printed-circuit card) . The outside DIP provides data-rate 
selection (the eight standard rates available are 110, 150, 

300, 1200, 2400, 4800, 9600, and 19,200 bps), auto scroll­
ing, auto linefeed , half or full duplex , and a choice of 
parity (odd, even, marking, or spacing). 

The RS-232C connector marked EIA is the one used to 
connect your computer or modem. The connector labeled 
AUX can be used for another serial device, such as a 
printer. From the keyboard or from the host computer, 
the Viewpoint can be commanded to act transparently 
with respect to the input data stream. In this mode, 
everything received by the EIA port is passed directly to 
the AUX port without appearing on the screen. The ter­
minal will not respond to any control commands until 
commanded back to the nontransparent mode. 

As impressive as the Viewpoint is from the outside, it is 
only when you remove the top cover that you really 
begin to appreciate what ADDS has done . With the cover 
off, you look down on the main printed-circuit board . 
The 6.5- by 8-inch board contains only 11 integrated cir­
cuits . 

ADDS had Standard Micro Systems build it a 
custom LSI (large-scale integration) video-controller inte­
grated circuit. The result was a 28-pin package that 
streamlined the Viewpoint's design considerably . A Zilog 
Z8 microprocessor controls the input and output of data , 
and a 2K by 8-bit memory device serves as the video 
memory. 

The remaining eight !Cs are common TTL (transistor­
transistor logic), including two for RS-232C interfacing. 
Also seen is the other DIP switch. One pole of this switch 
enables you to select light characters on a dark back­
ground (or vice versa ). Other switches select parity 
enable or disable, a 50- or 60-hertz (Hz) screen-refresh 
rate, a steady or blinking cursor, and a box-type or 
underline cursor . 

Also, in addition to the standard ASCII character set, 
six international character sets are available: Belgium/ ­
France / Azerty , Germany / Switzerland, Sweden / Finland, 
Denmark / Norway, Spain, and the UK/ Netherlands. 
Some of these sets rearrange the keyboard slightly . It 
would have been nice if these additional symbols could 
have been indicated on the keyboard. You are probably 
thinking, "Neat, but why do I care if my terminal can 
type in French?" Well , foreign-language character sets 
open up yet another application for the personal com­
puter. Wouldn' t it be nice to have your computer drill 
you in French and actually be able to type your 
responses using the correct punctuation and characters? 
And as the new low-cost printers continue to add special 
features like foreign-language character sets (for example, 
the Epson MX-80), even more possibilities open up . How 
about word processing- au{ Deu tsch? The Viewpoint 
also has a switch setting for one more alternate character 
set. It's marked "reserved" in the documentation and ap­
pears not to be used . It would have been nice to have had 
APL here . 

One other option can be selected . The printed-circuit 
board contains a place for a jumper. Soldering in a piece 
of wire here causes the terminal "bell" to sound each time 
a key is pressed . I tried this out and quickly decided it 
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Command 

Backspace 
Cursor Addressing , Absolute 
Cursor Down 
Cursor Home 
Cursor Lef t 
Cursor Right 
Cu rsor Up 
Erase to End of Line 
Erase to End of Page 
Erase Sc reen 
Keyboa rd Lock 
Keyboa rd Unlock 
Monitor Mode On 
Monitor Mode Off 
New Line 
Ring Bell 
Set Attr ibute 
Store Control Character 
Tag Bit Set 
Tag Bit Reset 
Transparent Print On 
Transparent Print Off 

Hexadecimal 
Code 

08 
1 B 59 r c' 
OA 
01 
15 
06 
1A 
1B 4B 
1B 6B 
oc 
1B 35 
1B 36 

OD 
07 
1 B 30 x* * 
1B 5A 
OE 
OF 
1B 33 
1B 34 

From Keyboard 

BACKSPACE or CTRL-H 
ESC Y ' row char' 'column char' 
CTRL-J or SHIFT-I 
CTRL-A or SHIFT-HOME 
CTRL-U or SHIFT-­
CTRL-F or SHIFT-­
CTRL-Z or SHIFT-I 
ESC K 
ESC k 
CTRL-L 
ESC 5 
ESC 6 
CTRL-1 
CTRL-2 
CTRL-M or RETURN 
CTRL-G 
ESC 0 'at tribu te cha r' 
ESC Z 
CTRL-N 
CTRL-0 
ESC 3 
ESC 4 

• r and c are the row and column numbers plus 20 hexadecima l. Row and column numbering beg ins with O. 
" x is the visual-attr ibute-code byte. See table 2. 

Table 1: Command codes fo r the ADDS Viewpoint . 

was annoying- the bell 's sound is quite piercing . How­
ever, in some situations this could be a useful extra . 

The bell is located inside the keyboard unit , which is 
another example of simplicity in design . Taking the bot­
tom off reveals a sturdy-looking printed-circuit board 
with just five integrated circuits, one of which is an Intel 
8021 single-chip microcomputer (the keyboard con­
troller). 

Having the keyboard as a separate unit is a feature I am 
appreciating more and more . My crowded workbench 
does not have enough room for a conventional video ter ­
minal with an integral keyboard . With the Viewpoint , 
however, I can position the display unit off to one side 
and still have ample room for the keyboard. If things are 
really crowded , I can even put the keyboard in my lap! 

The Viewpoint's display format is the standard 24 lines 
of 80 characters. The display uses a white, medium-per­
sistence phosphor. Uppercase characters are formed 
within a 5 by 7 matrix , but lowercase characters with 
descenders use another dot row to give a true lowercase 
format. Ten dot lines are allotted to each character row . 
The top row is always blank and serves to separate the 
character from characters in the line above it. The bot­
tom row is used for the underline character. 

Control Codes 
Having covered all the hardware features , I'd now like 

to briefly describe the control codes recognized by the 
terminal (see table 1). Absolute cursor addressing is avail ­
able , as are relative cursor-control commands. The three 
erase commands are Erase to End of line, Erase to End of 
Page, and Erase Screen . The keyboard can be "locked" 
and will not recognize any keypresses until receiving an 
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unlock command. A monitor mode is available that 
displays all control codes as underlined characters . For 
example, CTRL-G would appear as ~. A command 
called Store Control Character performs the same func­
tion as the Monitor Mode command, but acts only on the 
next character in the data stream . 

Four different visual attributes can be applied to desig­
nated portions of the screen : half intensity , blink, reverse 
video, and underline. These attributes can also be com­
bined in a variety of ways to produce striking visual 
effects (see table 2). Video can also be suppressed 
entirely. 

The areas of the display to be affected by the chosen 
visual attributes are designated by setting a tag bit 
associated with each character position on the screen . 

Hexadecimal 
Attribute Code 

Normal 40 

Half Intensity 41 

Blink 42 

Half Intensity , Blink 43 

Video Suppress 44 

Reverse Video 50 

Reverse Video. Hal f Intensity 51 

Reverse Video. Blink 52 

Reverse Video. Half Intensi ty , Blink 53 

Underline 60 

Underline , Ha lf Intensity 61 

Underline. Blink 62 

Underline, Half Intensity , Blink 63 


Table 2: Visual-attribute codes fo r the Set Attribute com­
mand (ESC 0 x). Four attributes- half intensity, blink, 
reverse v ideo, and underline-can be combined in a number 
of ways , though not all combinations are included. 



Delivery and 
Discount Pricing 

1on Personal, Business 

Bi-directional . Hi-Res Graph ics . NEW ........ 795 .00 525.00 
Zen ith Computer Systems & Accessories . . . . . . . . . ........... Call 
Smith-Corona Daisy-Wheel Printer ...... .. Now Price .. 750.00 

Blank Diskettes 
Elephan t Memory Systems (E.M .S.) 
Heavy Duly , Guaran teed 100% Error Free. with Hub Rings 

5' •··S ing le Sided 
E.M .S. Memorex Maxel l 

Si ngle Density , Sof t Sector 
5' .-· Single Sided . Double Density 

Soll Sec tor 10 Sector or 16 Sector 
Double Sided . 8" and Other Disks Ava ilable. 

$24.95 

34.95 

$34.95 

39.95 

DISK Drive Head Cleaning Kits 
Compa t ible W ith Any Single or Double-Sided Diskette Dr ives . 

$38.95 

49.95 

5•1..- Head Clean ing Kit . FD-5 .... $30.00 
8"" Head Clean ing Kit . FD-8 . . . . . . 30.00 

ALL Software and Accessories From These and 0th• Manulect..ers 
Are Available With Full , No Hassle 90 Day Gu.-antee 

Adventure International - Broderbund So ftware · Budgeco · Datasolt 
Edu-Ware · Gebelli · Hayden · Howard · Innovative Des ign · Micro Lab 
Micro Pro · Microsoft · Muse · On-Line Sys tem s - Piccadilly - Sensible 

Visicorp IPersonal Software! - Sirius - Stoneware · Synergistic · TG Products 

95°/o 
of orders 

shipped within 
24 hours! 

We take MasterCard and VISA (Include card number and expirat ion date). 
Maryland residents add 5% sales tax . Include $2 .00 for postage on orders 
less than $50.00. Add $1 .50 forC .O.D. orders . Foreign and hardware extra. 
Send fo r free catalog . Prices subject to change. 

' Apple is a Registered Trademarl< of Apple Computer, Inc . 
' ATARI is a Registered Trademarl< o f ATARI , Inc . 
~ TRS-80 is a Reg istered Trademark o f Tandy Corporat ion . 

!Dealer Inquiries lnvitedj 

C HROMANETICS CORPORATION 
4084 HOWARD AVENUE • KENSINGTON, MD 20895 

-

Unfortunately, a selected attribute will affect all char­
acters tagged . It is not possible , for example, to have part 
of the screen in reverse video and another part blinking. 

Documentation 
The documentation that arrived with my terminal con­

sisted of a photocopy of the user-reference card and a 
postcard , addressed to the president of ADDS, for any 
comments I might have . However, two manuals are 
available as optional extras. The user 's manual costs $15 ; 
the maintenance manual costs $75. Since ADDS claims a 
10,000-hour MTBF (mean time between failures) rate for 
the Viewpoint , I decided not to get the maintenance 
manual right away . 

Conclusions 
The ADDS Viewpoint offers good performance and a 

number of special features for the surprisingly low price 
of $650 . Some of these features, such as a separate key­
board and function keys, have been found only on ter­
minals costing much more. 

Human-interface considerations were taken into ac­
count in designing a two-position tilting display and a 
keyboard unit housed separately. This is a welcome step 
in the direction of making data-processing equipment 
more compatible with the people who will be using it, 
rather than requiring people to adapt to the equipment. 

Function keys providing up to six unique control-code 
sequences enable you to customize the keyboard for a 
specific application . The host computer can be pro­
grammed to respond to these codes in any manner you 
desire. The Viewpoint has a large command repertoire, 
responding to the 22 ASCII command codes listed in 
table 1. 

Six alternate character sets are switch-selectable to pro­
vide special characters and punctuation marks required 
by foreign languages. Although this feature was no doubt 
included to enhance the Viewpoint's reception by the 
overseas market, it also opens up possibilities for users in 
the United States. Used in conjunction with a printer that 
has foreign-language character sets, a word-processing 
system becomes practical for people such as translators , 
foreign-language students, and businesspeople doing 
business both here and abroad. 

The well-built Viewpoint's low component count 
should result in good reliability and ease of repair when 
something does go wrong. The 10,000-hour MTBF rate 
works out to almost 417 days of continuous operation. 

The documentation that comes with the terminal is 
adequate to set up the Viewpoint, but the Viewpoint 
User's Manual should be consulted to fully understand 
some of the commands . Unfortunately, it seems to take 
an inordinate amount of time to receive a copy of the 
manual. 

For the money, I don't believe you can do better than 
the ADDS Viewpoint . At the same time, it's a quality 
piece of equipment. I recommend it to anybody looking 
for a low-cost , quality terminal for either personal or 
business use.• 

------,
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Sofhlrare Revieww 

Database Managem.ent 

with Ashton-Tate's dBASE II 


Jack L. Abbott 

8525 North 104th Ave. 


Peoria, AZ 85345 


At a Glance 

NAME 
dBASE II Version 2.02A 

Type 
Assembly-language relational database management system 

Manufacturer 
Ashton-Tate 
99 29 Jefferson 
Los Angeles, CA 90230 
[2 I 3) 204-5570 

Price 
$700 

Format 

Two disks for TRS-80 Model II, North Star, Apple II with ZBO card, 

IBM soft sector, single density; other formats available 


Software Required 

CP/M operating system, version I .4 or 2.xx 


Language 

8080 machine language 


System Needed 

Any microcomputer with a Z 80. 8080 or 8085 processor; at least 

48K bytes of memory; 24-line by BO-column display; printer 

required 


Documentation 

220-page loose-leaf manual 


Audience 

Anyone with a microcomputer who wants a good database­

management system. 


dBASE II is a database management system (DBMS) 
program developed by Ashton-Tate of Los Angeles, 
California. A DBMS program accepts data in a format 
you establish, sorts it in the order you desire, and ex­
cerpts, summarizes, and mathematically manipulates the 
data as required. The program then presents the data in 
the format (report ) that you set up. The report can be in 
the form of a table, a check, an invoice, or any similar 
document. Potential uses for a DBMS program are broad 
and include form generation, mailing lists, check writing, 
inventory, and accounting. 

You can use the trial disk for up to 

30 days and stlll return the 


dBASE II package for a refund. 


Because a DBMS is designed to handle applications 
ranging from simple to very complex , any review must be 
general in nature . Ashton-Tate has a novel promotional 
offer that should help you determine if this rather expen­
sive ($700) program will suit your particular application. 
If you order the dB ASE II package you '11 receive a trial 
disk as well as the conventional distribution disk . The 
trial disk can handle only a limited number of data 
records, but in other respects it's identical to the regular 
dBASE II disk. You can use the trial disk for up to 30 days 
and still return the dBASE II package for a refund. When 
you open the envelope containing the dBASE II disk, the 
sale becomes final. 
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Listing 1: A listing of the display invoked by dBASE Il's CREA TE command. This display helps the user set up a format for input. 
The number of each field appears at left, followed by its data type, its width , and (optionally) its number of decimal places. Data 
types are "C" for character, "N" for numeric, and "L" for logical. 

ENTER FILENAME: MOBINV 

ENTER RECORD STRUCTURE AS FOLLOWS: 


FIELD NAME,TYPE,WIDTH,DECIMAL PLACES 


001 STOCK:NU,C,15 REMARK: 
002 SUPPLIER,C,15 
003 MODEL,C,10 
004 ORD:DATE,C,9 
005 REC:DATE,C,9 
006 COST,N,10,2 
007 SELL:PR,N,10 
008 

INPUT DATA NOW? N 

dBASE II is a "relational" DBMS as opposed to the 
more common "tree" or "hierarchical" type . It's beyond 
the scope of this article to discuss these different types in 
detail , but I will say now that a well-designed relational 
DBMS is fast and eliminates a considerable amount of the 
program overhead required by some other types. At the 
end of this article, I will touch on the differences among 
the major types of DBMS programs . 

dBASE II requires CP/ M operating system version 1.4 
or 2 .xx and 48K bytes of memory. Z 80-, 8080-, or 
8085-based microcomputers are required because the pro­
gram is written in machine language. Among the many 
computers using these processors are the TRS-80 Model 
II, North Star, Dynabyte, Vector Graphic, and the Apple 
II (with the Z80 card). Most applications of dBASE II re­
quire disk drives with a total storage capacity of at least 
300K bytes . Simple programs can be developed without a 
printer, but for complex program design or extensive 
report output a printer is essential. dBASE II also requires 
a display terminal with at least 24 lines and 80 columns 
and an addressable cursor. 

The program documentation contains two manuals in 
one book. The first is a narrative description and the sec­
ond a programmer's manual. I found it necessary to 
review the pertinent portions of both manuals to under­
stand some of the program functions. It would help if the 
document were indexed or if the two sections were con­
solidated. Much of the program description is excellent, 
but some operations are not described in sufficient detail. 
In a few instances commands and their descriptions differ 
from one section to another. 

To install the program you use a menu to indicate what 
kind of equipment you have. You then follow the nar­
rative portion of the documentation to establish the for­
mat for data input. I developed a mobile-home inventory 
program to help me learn how to use dBASE II and to 
demonstrate some of the program's functions. I finished 
the program less than three hours after I received the 
dBASE II package. This is quick indeed and speaks well 
for both the documentation and the DBMS design. 

This comment does not appear 
on the display. Field # 1 is 
Stock Number, C-a character -field 
, 15 characters in length. 
Field # 4 is Order Date, # 5 is 
Received Date, # 7 is Sale Price 

Listing 2: A listing of dBASE ]J's display that prompts the user 
for input. The prompts at left request data on each of the fields 
in accordance with the user's design of the input format (as 
shown in listing 1) . The colons show the extent of each field . 

RECORD # :00001 

STOCK: NU : 
SUPPLIER : 
MODEL 
ORD: DATE : : 
REC: DATE : 
COST : 
SELL:PR 

Developing an Inventory Program 
The first step in developing the inventory program was 

to establish the input data format. All the fields (items of 
information) pertaining to a single mobile home comprise 
a record. All the records taken together make up a file. 
dBASE II can have up to 65,345 records per file and up to 
1000 characters per record divided among a maximum of 
32 fields. No single field can be longer than 254 char­
acters. 

To begin establishing an input data format, you type 
the command CREA TE, and get the first three lines of 
display like the printout shown in listing 1 . 

After determining the fields ' names, lengths, and 
types-"C" for character, "N" for numeric, or "L" for 
logical (true or false)-entering data is simply a matter of 
typing it in. The program gives prompts to ensure that 
only legal entries are made . With the excellent full-screen 
editor, you can move the cursor around the display at 
will and then type in new parameters at the cursor loca­
tion. In a display like the printout shown in listing 1, the 
last line of the display is "INPUT DATA NOW?" You 
can enter data records directly at that time or later by 
entering the command APPEND. Either choice generates 
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Listing 3: dBASE [J's output reflecting data en tered on f ive different records . Each record from number 1 through 5 has seven fields 
describing a mobile home: stock number, supplier, model, order date, received date, cost, and selling price (listed on a second line in 
every case). dBASE Tl made this listing in response to the UST command. 

00001 1234567XYZ PALM HARBOR 2BR3BA60F 01/05/81 02/20/81 14375 . 75 
18000 
000(12 123456XYZ NASHUA 1BR15B4 0F 03/02/81 0 4 /06 /81 1278 9 . 00 
16000 
0003 23456MNB LAYTON 2BR1BA4 0F 01/03/81 02/04 /81 14000 . 00 

18585 
00004 234567ABCDE AIRSTREAM EXCELLA 01/06/81 03 / 0 6 /81 2 1000.(10 
24000 
00005 TRW14578 SKYLINE 2BR1BA79F 0 4 /03/8 1 05/08 /8 1 2 4987 .65 
3 1650 

a display like the printout shown in listing 2. globally. Data manipulations supported include 
The next step in using the inventory program is to type mathematical ( +. - , I , and *) , relational ( > , < , =, 

in the information for each mobile home . The full-screen etc. ), and logical (not, and, or). dBASE II permits any 
editing feature and a global edit (all records or selected reasonable data manipulation. Three examples follow : 
records of the entire file) are available to make any (1) SELL:PRI (sale price) can be multiplied by 1.05 global­
changes required. The RECORD # is assigned and incre­ ly to include a 5 percent sales tax in all sale prices; (2) I 
mented by the program automatically . Listing 3 shows could have included additional fields called Q UANTITY 
five data records I entered . This display was obtained in and TOT AL:PR (total price) in the input record structure 
response to the dBASE II command LIST. and then multiplied QUANTITY by CO ST and deposited 

the result in TOT AL:PR; (3) The relational and logical 
Manipulating Da ta functions permit selection of individual records or groups 

You can manipulate data in individual records or of records. I can select all mobile homes supplied by 

YOU'VE JUST FOUND 

THE MISSING LINK! 
EPISODE'M 

THE 
VERSATILE 
COMPUTER 

EPISODE is a CP/ M~comput­ EPISODE includes a unique
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Computer Shopper is your link to individuals who buy, se ll 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 in the nation. 
Computer Shopper"s unbiased articles make for some unique reading among 
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Corporation. CPIM Is a trademark o f Digital 
Research. 

software system ca l led 
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based software cont rol sys­
tem that allows the user to 
integrate application pro­
grams. 
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Listing 4: A report generated by dBASE !J's REPORT command. This report presents almost the same information as listing 3, but 
uses a clearer format and provides totals of costs and sale prices. 

MOBILE HOME INVENTORY REPORT 

DATE STOCI< NO. 
RCVD. 

02/20/81 1234567XYZ 
04/06/81 123456XYZ 
02/04/81 23456MNB 
03/06/81 234567ABCDE 
05/08/81 TRW14578 

** TOTAL ** 
Nashua and Skyline and increase their sale price by 20 
percent by entering this command: 

REPLACE ALL SELL:PR WITH SELL:PR/ .8 FOR 
SUPPLIER='NASHUA' .OR.; 'SKYLINE' 

It 's possible to sort the file using a field of any type 
other than logical. As an alternative, dBASE II will index 
the file. This feature lets you sort all the records by using 
only the data in one user-specified "key" field. A record 
can then be retrieved very quickly because only the key­
field data need be searched, as opposed to all the fields of 
each record in the file . I used a 2000-record, 4000-field 
simulated database to test this DBMS and located in­
dividual records within an unbelievable 2 seconds. After 
locating the desired record, you can then display as many 
more sequential records as you wish by entering the com­
mand DISPLAY NEXT ##. This speed and versatility 
means that real-time updates are easy to do. You can 
search an inventory file for a specific item (record) in sec­
onds . You can edit the record in a few more seconds to 
reflect any changes in quantity or reorder requirements, 
for example. 

Files generated by CP/ M use a standard data format 
(SDF) while CBASIC and many other languages generate 
delimited formats . dBASE II includes a program module 
to convert either format to or from the file structure used 
by dBASE II. This is a very useful feature. The user must 
be certain that the dBASE II file structure field lengths are 
the same as those of the foreign file being converted to the 
dBASE II format. Selected fields from two different 
databases may be combined to form a third database by 
use of the command JOIN . 

Making Reports 
This brings us to the report function . Using the index 

feature you can find and list individual or sequential 
groups of records within a few seconds. Individual or 
nonsequential groups of records can be selected from a 
2000-record database within two or three minutes using 
the logical and relational commands. dBASE II uses the 
CP / M convention of control P to initiate and terminate 

SUPPLIER COST SALE PRICE 

PALM HARBOR 14375.75 18000 
NASHUA 12789.00 16000 
LAYTON 14000.00 18585 
AIRSTREAM 21000.00 24000 
SKYLINE 24987.65 31650 

87152.40 108235 

listing on the printer of the records or other information 
you have selected. In addition, dBASE II has a REPORT 
command that does a limited amount of formatting and 
totaling of field data . The program leads you through 
definition of the report format. Listing 4 shows a typical 
report generated by this command. 

Using the features reviewed up to this p.oint, anyone 
familiar with CP / M can create in a few hours a dBASE II 
program that matches the complexity of the program that 
I have described . 
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Command Files 
The preceding mobile-home-inventory DBMS program 

used individual commands . By using a word processor or 
editor (not included in dBASE II), you can group com­
mands in a command file . Ashton-Tate says it will in the 
future build in the ability to create command files . 

It's necessary for you to learn the dBASE II structured 
programming language to develop a comand file . If you 
name the mobile-home command file MOBINV.CMD, 
you could call it by typing DO MOBINV. You can struc­
ture a command file to provide a menu selection of the 
action wanted, including add, delete, edit records, and 
print a report. One command file may include up to 16 
calls to other command files . You could also post the ap­
propriate dollar figures to an accounting file for process­
ing by another DBMS-program module . 

In addition, a command file can generate a more 
sophisticated report than the REPORT command. A 
series of instructions places the data items at specific loca­
tions on the terminal or printer page . The row (line) and 
column positions are designated as grid coordinates. The 
real-time update of the inventory program mentioned 
earlier could be included in the command file and an in­
voice or receipt printed along with the search and adjust­
ment of the inventory. 

Advantages of the Relational DBMS 
dBASE II is a "relational" DBMS in which each data 

record in a file effectively (but may not actually) contains 
all the data fields necessary for a group of application 
programs . The application programs all operate as an in­
tegral part of one DBMS rather than as numerous 
autonomous modules . Pointer files are eliminated, and 
that reduces program overhead and complexity . This 
design, combined with machine-language programming, 
results in a very fast , efficient DBMS. Because the whole 
structure is integrated, limiting access for security pur­
poses in multiuser systems can be a problem. James Mar­
tin 's Principles of Data-Base Management (Prentice-Hall, 
1976) is one of many books that gives a thorough evalua­
tion of the different types of DBMS programs . 

Conclusions 
Both fast and versatile, dBASE II is a superb program 

with generally excellent documentation. A newcomer to 
computing can easily develop a DBMS program with all 
the features of the mobile-home inventory example . I did 
extensive testing with a 4000-field database and found no 
program breakdowns or deficiencies . The dBASE II struc­
tured programming language lets you present or enter 
data in specialized formats such as mailing lists, checks, 
and invoices. You must, however, provide your own 
word processor or editor program if you're going to gen­
erate command files . 

dBASE II can do real-time updates of the database. 
This can be of great value, particularly for inventory ap ­
plications. But if you are in a multiuser environment you 
might have security problems because the database infor­
mation may be available to all users. • 



Clubs and Newsletters 

TRACE 

The Toronto Region Asso­
ciation of Computer En­
thusiasts (TRACE) is a non­
profit organization for any­
one interested in computing. 
Yearly dues are $13, which 
includes Th e TRACE News­
letter and admission to group 
meetings. The newsletter is 
available separately for $5 a 
year. Noncommercial ads are 
free with paid subscriptions. 
Contact TRACE, POB 6922, 
Station A, Toronto, Ontario 
MSW 1X6, Canada . 

Hobbyists Meet In 
the Land of Lincoln 

The Woodsfield Area 
Computerist Organization 
(WACO) is whacko about all 
types of computers: TRS-80s, 
Ataris, 6800s, Heaths, and 
ZBOs . The club has a large 
number of special-interest 
groups and a large publica­
tion known as the WACO 
Post. The Post is packed with 
software reviews, informa­
tion on bulletin-board sys­
tems , and programming 
hints . The club meets month­
ly at the downstairs meeting 
room in the Schaumburg 
Public Library . Annual dues 
are $6, which includes a sub­
scription to the newsletter. 
Contact WACO, Steve Gib­
son, 723 Sunfish Point , 
Schaumburg, IL 60194 . 

Sorcerer's Apprentice 

The Sorcerer's Apprentice 
Users Group produces a 
newsletter eight times a year. 
The newsletter is packed with 
information for Sorcerer 
users of all degrees of exper­
tise. The group maintains a 
computerized bulletin-board 
system in the Detroit , 
Michigan, area. Membership 

in the group is open to 
Sorcerer users world-wide . 
Annual dues are $18 in the 
United States, $24 in Canada 
and Mexico, and $32 else­
where . In the Detroit area , 
the bulletin-board system can 
be accessed by calling (313) 
535-9186 (ring-back) . For fur­
ther information, contact the 
Sorcerer's Apprentice, POB 
33, Madison Heights, MI 
48071; or contact the group 
president, Don Gottwald, at 
(313) 286-9265. 

Amateur Group 
In Washington 

Membership in the Wash­
ington Amateur Computer 
Society is open to anyone in 
the Washington, D.C. , area 
interested in amateur com­
puting. Dues are $3.50 per 
year . The society produces a 
newsletter, The Journal of the 
Washington Amateur Com­
puter Society , and is working 
on a hardware message sys­
tem for the publication . The 
newsletter has information 
on club meetings, industry 
happenings, and projects. 
Contact the Washington 
Amateur Computer Society, 
4201 Massachusetts Ave ., 
#168, Washington , DC 
20016. 

Heath Fans Meet In 

Pacific Northwest 


The Pacific Northwest 
Heath Users Group 
(PNHUG) meets on the first 
Monday of even-numbered 
months at the Heathkit 
Center, 505 8th Ave . North, 
in Seattle, Washington, at 7 
p .m . On odd-numbered 
months, the group meets on 
the second Thursday at the 
Heathkit Center, 15439 53rd 
Ave. South, in Tukwila , 
Washington, also at 7 p .m . 
For more information , con­

tact PNHUG, Nathan A. 
Hall, POB 993, Bellevue, WA 
98009, (206) 363-3927. 

Michigan Hobbyists 

Are Active 


The South Eastern 
Michigan Computer Organi­
zation (SEMCO) meets on 
the second Sunday of the 
month at the Ford Automo­
tive Safety Center Audito­
rium at 7 p .m. The group 
produces a monthly newslet­
ter, Data Bus, that is packed 
with hardware and software 
reviews and notes from 
special-interest groups . 
SEMCO operates a 300-bit­
per-second message service 
that allows members to send 
and receive messages, write 
BASIC programs, execute 
stored programs such as 
games, and access the 
Michigan Occupational In­
formation System. Member­
ship in SEMCO costs $10 per 
year, which includes a sub­
scription to the Data Bus . 
Contact SEMCO, POB 
02426, Detroit, MI 48202 . 

Superletter 

Superletter is an interna­
tional newsletter devoted to 
the Intertec Superbrain and 
Compustar computers. Super­
letter is packed with technical 

news, accessory ideas, and 
CP/ M software designs for 
the Superbrain. Other features 
include a technical corner, a 
question-and-answer forum , 
news from the Intertec fac­
tory, interviews, and classi­
fied ads . A subscription to the 
Superletter offers readers the 
opportunity to shop for 
enhanced PROMs (program­
mable read-only memories), 
advanced BIOS (basic in­
p u ti output subsystems ), 
graphic packages, and other 
hardware and software prod­
ucts. Annual subscription 
rates are $20 in the U.S. and 
$35 elsewhere. For complete 
details, contact Superletter, 
POB 3121, Beverly Hills, CA 
90212, (213) 277-2410. 

SCAN Eyes 
Computers In Arts 

SCAN: Small Computers in 
the Arts News keeps a watch­
ful eye on the use of small 
computers in the arts. It's 
filled with news of products, 
software, hardware, books, 
events, and people in the 
news. SCAN also acts as a 
clearinghouse for those inter­
ested in using small computers 
in the arts. Subscriptions cost 
$8 per year (10 issues) . Further 
information is available from 
SCAN, POB 1954, Philadel­
phia, PA 19105. • 

BYTE'S Bits 


Win • Compupro Bo•rd 

Sluder, a Compupro sys­
tems center, is running a 
sweepstakes in which three 
winners will be awarded an 
assembled and tested God­
bout Compupro CPU 
808518088 processor board. 
To enter, send your name and 
address on a 3- by 5-inch post­

card to Sluder, POB 951, 
Westminster, CA 92683. The 
drawing will be held on July 
16, 1982; winners will be noti­
fied by mail. Employees of 
Godbout Electronics and any­
one with the last name Sluder 
are ineligible.• 
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Sofhlrare Received 

Apple 

Apple Flasher , a utility pro­
gram for developing high-res­
olution graphics for the Apple 
II. Floppy disk, $34.50. Crow 
Ridge Associates Inc. , POB 
90, New Scotland, NY 12127. 

Audex, a collection of utili ­
ty programs to create, edit, 
and play sounds fo r the Apple 
II . Floppy disk, $29.95. Sirius 
Software Inc. , 10364 Rocking­
ham Dr., Sacramento, CA 
95827. 

Deadline , an interactive 
role-playing program for the 
Apple II. Floppy disk, $49.95. 
lnfocom, 55 Wheeler St. , 
Cambridge, MA 02138. 

DOS File Exchange , a tele­
com mun ica ti ons software 
package for the Apple II Plus. 
Floppy disk , $45. Arrow 
Micro Software, 11 Kings­
ford , Kanata , Ontario, K2K 
1T5, Canada. 

8080/ 8085 Assembler, a 
cross-assembler for the Apple 
II. Floppy disk, $39. A.M.l. 
Electronics, 851 Richmond 
Rd. , Lyndhurst, OH 44124 . 

Estate Tax Plan , a program 
package to solve complex 
estate tax-planning problems 
for the Apple II. Floppy disk , 
$695. Aardvark Software 
Inc. , 783 North Water St. , 
Milwaukee, WI 53202. 

GraFORTH, a graphics 
programming language for the 
Apple II. Floppy disk, $75. In ­
soft, Suite 202B, 10175 South­
west Barbur Blvd., Portland , 
OR 97219. 

The Graphics Magician, a 
graphics development pack­
age for the Apple II. Floppy 
disk, $59.95. Penguin Soft­
ware, 830 4th Ave ., Geneva, 
IL 60134. 

Hungry Boy, an a rcade­
type game for the Apple II. 

TELEPHONE 

VOICE RESPONSE 


The V100 interactive voice synthesizer 

with telephone interface is an Apple ll ®or IBM Persona l 


Compute r compatible, low-cost, solution to remote 

data base access arrangements. 


$J9500 
V100-A 

• Direc1 ielephone conneciion , auio-dial/answer 
• Touch-!One generation and deteciion 
• Includes 1000 word , LPC allophone vocabulary 
• Soflware for senten e/ library construction 
• 	 Expandable wilh 300 ($150) or 1300 ($495) high 

quali1y LPC words 

For a demonstration call toll free (800) 538· 7002 
In Californ ia call (408) 942· 1595 

W\'?[l;l]§'U' ©@OO~@OO&'U'O@[l;I] 
2405 Qume Dr., San Jose, CA 95131 

(408) 942-1037 

Floppy disk, $24 .95. Cosmos 
Astar International Co., 5676 
Francis Ave. , Chino, CA 
91710. 

IFR Flight Simulator , an 
instruments-only , ai r-flight 
simulator for the Apple II. 
Floppy disk, $50. Program­
mers Software Exchange, 
POB 199, Cabot, AR 72023. 

Kabul Spy, an adventure ­
type game for the Apple II 
Plus. Floppy disk, $34 .95. 
Sirius Software Inc. (see ad­
dress above). 

Micro-Window, a 6502 ma­
chine-language training and 
development program for the 
Apple II Plus. Floppy disk, 
$120 . Window Research , 
Suite #218, 13452- A North­
east 175th, Woodinville, WA 
98072. 

Minotaur, an arcade-type 
game based on the ancient 
Greek myth for the Apple II. 
Floppy disk, $34.95. Sirius 
Software Inc . (see address 
above) . 

Payfive, a flexible payroll 
and accounting system for the 
Apple II Plus . Floppy disk, 
$149.95. Dynacomp Inc ., 
1427 Monroe Ave ., Roches­
ter, NY 14618. 

Pho tar , an arcade-type 
ga me for the Apple 11. Floppy 
disk, $29.95. Softape, 10432 
Burbank Blvd ., North Holly ­
wood, CA 91601. 

Routeplanner, a trip-plan­
ning program for deliveries or 
salespersons for the Apple II . 
Floppy disk, $149. Columbia 
Software, 5461 Marsh Hawk 
Way, POB 2235, Columbia, 
MD 21045. 

Snack Attack, an arcade­
type game for the Apple II. 
Floppy disk, $29.95. Data­
most , 19273 Kenya St. , 
Northridge, CA 91326. 

Star Blaster, an arcade-type 
game for the Apple II. Floppy 
disk, $29. 95 . Piccadilly Soft­
ware Inc. , 89 Summit Ave ., 
Summit, NJ 07901. 

Star Blazer, an arcade-type 
game fo r the Apple II. Floppy 
disk , $31.95. Broderbund 

Software Inc. , 1938 Fourth 
St. , San Rafael , CA 94901. 

Suicide , an arcade-type 
game for the Apple II. Floppy 
disk, $29. 95. Piccadilly Soft­
ware Inc . (see address above) . 

Atari 
Baccarat, a card game for 

one to three players for the 
Atari 800 . Floppy disk , 
$22.95. Dynacomp Inc. , 1427 
Monroe Ave., Rochester, NY 
14618. 

Backgammon 2.0, a one- or 
two-player version of the 
board game for the Atari 800. 
Floppy disk, $18.95. Dyna­
comp Inc. (see address 
above). 

Caverns of Mars , an 
arcade-type game for the 
Atari 400/ 800. Floppy disk, 
$39.95. Atari, 1265 Borregas 
Ave., Sunnyvale, CA 94086. 

Chicken, an arcade-type 
game for the Atari 400/ 800. 
Cassette o r floppy disk , 
$29.95 . Synapse Software, 
820 Coventry Rd ., Kensing­
ton, CA 94707. 

Deluxe Invaders, an arcade­
type game for the Atari 
400/ 800. Floppy disk, $34.95. 
Roklan Corp. , 10600 West 
Higgins Rd. , Rosemont, IL 
60018. 

Escape from Volantium, an 
arcade-type game for the 
Atari 800. Floppy disk, 
$19.95. Dynacomp Inc. !see 
address above). 

The Family Budget, a per­
sonal fi nancial-management 
package for the Atari 800. 
Floppy disk, $34.95 . Dyna­
comp Inc. (see add ress 
above) . 

The Graphics Machine, a 
graphics utility program for 
the Atari 800. Floppy disk, 
$19.95. Santa Cruz Educa­
tional Software, 5425 Jigger 
Dr ., Sequel, CA 95073. 

Go Fish, the children 's game 
for one player for the Atari 
800. Floppy disk, $18.95 . 
Dynacomp Inc. (see address 
above). 
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Lil' Men from Mars , an 
arcade-type game fo r the 
Atari 800. Floppy disk, 
$23.95. Dynacomp Inc. (see 
address above) . 

Mailmaster , a mailing-list 
utility progra m fo r the Atari 
800. Floppy disk, $39.95. 
Dynacomp Inc. (see address 
above). 

Protector, an a rcade-type 
game for the Atari 4001800 . 
Floppy d isk, $29.95. Synapse 
Software (see address above). 

Stockaid , a stock perfor­
mance-analys is program for 
the Atari 800. Floppy disk, 
$29.95. Dynacomp Inc. (see 
address above). 

Teacher's Aide , a tutorial 
package covering elementary 
mathematics for the Atari 800. 
Floppy disk, $17.95. Dyna­
comp Inc. (see add ress 
above). 

Tricky Tutorials, a six­
lesson package covering ad­
vanced programming for the 
Atari 4001800. Floppy disk, 
$99.95. Santa Cruz Educa­
tiona l Software (see address 
above). 

Turnkey and Menu, an 
auto-execute utility for BASIC 
programs fo r the Atari 800. 
Floppy disk , $17.95. Dyna­
comp Inc. (see address 
above). 

CP/ M 
68000 Disassembler, a dis­

assembler for 68000 systems 
based on the Motorola Exor­
mac. 8-inch floppy disk, $200. 
Norsoft Consultants, Veungs­
dalveien 1, 3600 Kongsberg, 
Oslo, Norway . 

The Programmer's Appren­
tice , a program-development 
system for creating MBASIC 
source programs fo r CPIM . 
8-inch floppy disk , $800. The 
Software Group, 10471 South 
Brookhurst St., Anaheim, CA 
92804. 

PET 
Genesis, a program to de­

velop computer-assisted in­

structions fo r the PET ICBM . 
Cassette, $30. Greenwood 
Software, 1214 Washington , 
The Dalles, OR 97058. 

Phantom Figher , an arcade­
type ga me for the PET IC BM . 
Casse tte , $14.95. Magic 
Carpet, POB 35115, Phoenix , 
AZ 85069 . 

Pharmacology Update , a 
tutorial package fo r health­
care professionals fo r the 
PET I C BM . Floppy disk , 
$149 .95 . Dynacomp Inc. , 
1427 Monroe Ave. , Roches­
ter, NY 14618. 

Star Voyager, a n arcade­
type game for the PET ICBM. 
Cassette , $9 .95; floppy disk, 
$12.95. Paul Yates, 1955 
Shady Brook Lane, Morgan 
Hill , CA 95037. 

Vortex , a n arcade- type 
game for the PET ICBM . Cas­
sette, $14 .95. Magic Carpet 
(see address above). 

TI-99/ 4 
Space Spiders, an a rcade­

type game fo r the Tl-9914. 
Cassette, $9 . Glo-Data , POB 
374, Stony Point, NY 10980. 

Video Titles I, a program to 
produce customized titles for 
video recordings for the 
Tl-9914A. Floppy disk, $24.95 
J & KH Software, 2820 So uth 
Abingdon St., Arlington, VA 
22206. 

TRS-80 
BASIC Faster and Better 

Demonstration , a software 
library of demonstration pro­
grams fo r use with the book 
Faster and Better & Other 
Mysteries for the TRS-80 
Models I and III. Floppy disk, 
$19.95 . !JG Inc ., 1260 West 
Foothill Blvd ., Upland, CA 
91786. 

BASIC Faster and Better 
Library , a software library of 
routines fo r use with the book 
Faster and Better & Other 
Mysteries for the TRS-80 
Models I and III. Floppy disk, 
$19.95. !JG Inc . (see address 
above). 

$21 .95. Spectra l Associates, 
type game fo r the TRS-80 

Battle Trek, a Star Trek­
141 Harvard Ave ., Tacoma , 

Models I and III. Cassette, WA 98466. 
$29.95. Voyager Software, Gradebook 2.0, a disk­
POB 15- 518, San Francisco, based gradebook program for 
CA 94115. the TRS-80 Models I and III . 

Ghost Gobbler, an arcade­ Cassette, $34.95. MM Com­
type game for the TRS-80 Col­ puter Club , 333 75th St. , 
o r C o mput e r . Cassette , Downers Grove, IL 60516.• 

This 1s 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 1t 1s 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 hNe 1s 
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 1ist 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 1s 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 alternate forms 1n which they are available 

PERISOFT's PRICES PLUNGE 
ON PRODUCTS FOR YOUR APPLE™*II 

"'" ?w~""' PRINTER+REAL TIME CLOCK
' ·- !, ECONOMICALLY PRICED FOR THE USER ' ~, • 3 NEEDING BOTH PARALLEL PRINTER INTER· . - FACE AND REAL TIME CLOCK . ~ ." \ ' " CAPABILITIES . THI S BOARD HAS ALL THE 

FEATURES MENTIONED BELOW FOR OUR 
PRINTER/PARALLEL AND REAL TIME CLOCK $109.95 A+T BOARDS. COMES WITH ADD ITIONAL SOFT· 
WARE . 

ASYNC. SERIAL BOARD 
THIS RS232C COMPATIBLE INTERFACE 
BOARD HAS A 6850 UART. HANDSHAKING 
LINES AND CRYSTAL CONTROL. IT CAN 
HANDLE FULL OR HALF DUPLEX. ODD. EVEN 
OR NO PARITY. 1 OR 2 STOP BITS. 7 OR 8 
BIT WORDS AND 50 TO 19 .2K BAUD.$89.95 A+T 
REAL TIME CLOCK BOARD 

PROVIDE S REAL TIME AND DATE INFORMA­
TION. ON BOARD MONITOR FACILITIES 
TIME. DAY, MONTH. YEAR SETTING. 
COMES WITH NICAD RECHARABLE BAT­
TERY . CRYSTAL CONTROLLED. JUMPER 
ENABLED INTERRUPT RATES OF 1/ 1024 
SEC. 1 SEC , 1 M INUTE OR 1 HOUR. $99.95 A+T 
PRINTER/PARALLEL BOARD 

CONFIGURABLE AS A PRINTER INTERFACE 
WITH HANDSHAKING SIGNALS OR AS A 
TWO WAY PORT. CABLES FOR VARIOUS 
PRINTERS AVAILABLE . COMES STANDARD 
WITH FOUR DIFFERENT PRI NTER DRIVERS. 
SPACE IN EPROM FOR USER'S DRIVERS. 

ASYNC. +REAL TIME CLOCK$89.95 A+T 
ALL OF THESE BOARDS MADE BY PERISOFT INC.: 

-COME ASSEMBLED AND TESTED ·HAVE SOLDER MASK + SILK SCREEN 
-PASS A 72 HOUR BURN IN PERIOD -HAVE GOLD PLATED FINGERS 
-HAVE AUTO SAVE POWER CIRCUITRY ·INCLUDE FULL DOCUMENTATION 

-ARE COMPATIBLE WITH APPLE 11™ " AND APPLE II PLUS™ " 

CC II PERISOFT INC. fi~~~1~~:s\ 
5126 Calle De Sol, Santa Clara. CA 95054 \ INVITEDf 

14081727·9989 TELEX 176191 
· APPLE II AND APPLE II PLUS ARE TRADEMARKS OF APPLE COMPUTER INC 
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Ask BYTE 
Conducted by Steve Clarcla 

Computer-Controlled 
Irrigation 

Dear Steve, 
I'm about to dive into 

building a ZS-BASIC Micro­
computer, mainly as an irriga­
tion control for my almond 
ranch . (See "Build a ZS-Based 

ric-pressure instruments (a la 
Heath), as well as to a voice 
synthesizer. (See "Build a 
Computerized Weather Sta­
tion ," page 3B.) . . . Steve 

ZX81 
for Home Control 

If you want additional 110 
capabilities, an expansion unit 
can be built that would pro­
v ide buffered address and 
data lines, serial and parallel 
printer ports, and any other 
ports as de si red . The 
COMM-BO (see "110 Expan­
sion for the TRS-80," June 

m emory and noting if the 
problem vanishes. 

It appears that there is just a 
little too much current being 
drawn (and heat generated) 
by the extra memory. The fact 
that the fan eliminates the 
problem and that the problem 
takes four hours to occur sub­

Control Computer with 
BASIC," Part 1, July 19Sl 
BYTE, page 3S and Part 2, 
August 19Sl BYTE, page SO.) 
Before I proceed, however, I 
would appreciate knowing if 
the ZS would operate off the 
25-pin parallel 4-bit interface 
bus on a Heath ID-4001 
Digital Weather Computer. 
The program would use in­
puts to control an assortment 
of mechanically stepped ir­

Dear Steve, 
In one of your Circuit 

Cellar articles, you discussed 
methods of controlling the 
BSR X-10 command console 
with a dedicated microproces­
sor. (See "Computerize a 
Home," January 1980 BYTE, 
page 2S.) In another, you 
dealt with a home-security 
system using a computer for 
control. (See "Build a Com­
puter-Cont rolled Security 

1980 BYTE, page 42) w ill 
satisfy most of these needs 
and can be adapted to the 
ZXBl without great difficulty . 
. . . Steve 

Current Overloads 

Dear Steve, 
I have an early model Radio 

Shack TRS-80 Color Com­

stan tiates this . Th e simplest, 
and cheapest, solution is to 
live with the fan (jus t keep 
your tapes away fro m the 
motor) . 

It is true that the trans­
former is left "live" when the 
unit is shut off. While this will 
not hurt anything, the trans­
fo rmer will draw a small 
am ount of current; in the in­
terest of energy conseroation, 
unplug it . ... Steve 

rigation valves . 
I have talked with Heath 

about its rain gauge, but I find 
it expensive because it dupli­
cates the Weather Computer 
in many respects . A moisture­

System for Your Home," Part 
1, January 1979 BYTE, page 
56; Part 2, February 1979 
BYTE, page 162; Part 3, 
March 1979 BYTE, page 150.) 
Can the Sinclair ZXSl be used 

puter with a 32K-byte mem­
ory upgrade from Spectral As­
sociates . After about four 
hours of continuous use, the 
computer overheats and 
ceases to function . I have in­

Redefining 
Atari Characters 

gauge input to the ZS would 
be preferable, and the 25-pin 
bus has four extra pins plus 
ground, so I am thinking 
about combining the inputs 
into a single port. 
A.A. Boon-Hartsinck 
Burbank, CA 

The concept of using the 
ZB-BASIC Microcomputer as 
an irrigation control is an ex­
cellent application . The ZB 
has enough ports to connect 
with moisture gauges and data 
from the Heath ID-4001 
Weather Computer (or any 
other computer, for that mat­
ter) . Information on an A I D 
(analog-to-digital) converter 
appeared in my August 19B1 
BYTE article . 

The February 19B2 BYTE 
contained an article on inter­
facing the ZB-BASIC Micro­
computer to wind-speed, 
wind-direction, and baromet­

for either of these purposes, 
and, if so, how much modifi­
cation would be required? 
What would be the total 
memory requirements, addi­
tional 1/ 0 ports, and so on to 
set up such a system? Also, 
would this system work with 
a single- or dual-cassette con­
figuration? 
J.W. Rankin Jr. 
Memphis, TN 

The Sinclair ZXBl has fu ll 
expansion capabilities because 
the system buses are brought 
out to its rear connector and 
are available for many inter­
facing applications, including 
a BSR X-10 controller. It is ad­
v isable to buffer the output 
lines if more than one inte­
grated circuit is to be driv en . 
The unit can be mapped wher­
ever there is free memory. The 
ZX81 can be used to control a 
single- or dual-cassette drive. 

stalled a fan, which seems to 
help a lot, but I feel there's 
something else I should do . 
The on/ off switch turns off 
the power from the supply 
transformer to the computer, 
but does not disconnect the 
transformer from the AC line. 
Should it be unplugged when 
not in use? 
Roland C. Wong 

West Covina, CA 

I spoke with Radio Shack 
about your overheating prob­
lem. Its technicians concluded 
that the problem is due to the 
added memory. Let me ex­
pla in: w hile the average cur­
rent requirements of 
4116-type memory are low, 
the pulse currents are high . 
You may be causing the 
power supply to en ter a 
current-limit condition . You 
can verify this hypothesis by 
carefully remov ing the add-on 

Dear Steve, 
I want to redefine the char­

acters on my Atari 800. Do 
you have any hints on how to 
do this, or do you know 
where I can find the software? 
The number of characters I 
need is between 4S and 100. 
Russ Burrough 

Edmond, OK 

Compute! magazine (POB 
5406, Greensboro, NC 27403, 
(919) 275-9809) recently car­
ried two articles that shou ld 
answer your questions about 
redefining characters on the 
Atari BOO. The first , "Charac­
ter Generation on the Atari," 
by Charles Brannon, ap­
peared in the February 19B1 
issue (page 76) and the sec­
ond, "Designing Your Own 
Atari Character Sets, " by 
Craig Patchett, appeared in 
the March 19Bl issue (page 
72) . ... Steve 
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Making the 

Board Connection 


Dear Steve, 
I recently purchased a full 

ASCII (American Standard 
Code for Information Inter­
change) keyboard with cur­
sor-control keys, numeric 
lock, and alpha lock. It has a 
15-pin edge connector and an 
empty 40-pin DIP (dual-inline 
pin ) socket. It came without 
documentation of any kind, 
but is marked as follows : 

MAXI SWITCH 
3103-002-03 

How can I fill the socket and 

connect this to my computer? 

Maynard J. Hartman Jr . 


Point Mugu, CA 


Your keyboard probably 
uses one of two types of pop­
ular encoders: the KR-2376 or 
the KR-3600 (part numbers as 
used by Standard Microsys­
tems Co rporation , Haup­
pauge, New York). Th ey are 
very similar, and the only 
way you w ill be able to tell 
which is used w ill be to com­
pare their pin assignments in 
the manufacturer's specifica­

tion sheets to the layout of the 
board. 

Even if one of these matches 
properly, that still may not be 
enough. These encoders can 
often be "semicustom"-pro­
grammed and, although the 
part number is correct, the 
pattern in the internal ROM 
(read-only memory) may not 
suit your keyboard . 

Determining the connector 
pinout and signals must be 
done by sheer tedium . Follow 
the Vee, V

55 
, and signal lines 

from the encoder to the con­
nector. Once you have this 
data , you will also have the 
connector pinouts. You may 
also want to refer to "Deci­
phering Mystery Keyboards" 
by Carl Helmers in the Sep­
tember 1975 BYTE, page 
62. .. . Steve 

Battery-Operated 

Apple 


Dear Steve, 
I have an Apple II with a 

disk drive, 48K bytes of mem­
ory, and an NEC 12-inch 
green-phosphor monitor. I'm 
using it to help design 
agricultural systems, home 
design, scheduling projects, 
accounting, etc. 

While planning a venture 
that includes solar-generated 
electricity , battery storage, 
and a 12-V (volt) electrical 
system, I suddenly realized 
that the computer was helping 
me design itself right out of 
business. The more I thought 
about running the computer 
on 12 V, the more sense it 
made . In Puerto Rico, we 
have a lot of power outages 
and voltage surges, so running 
a computer from batteries 
would solve these problems. 

Surely there must be a rela­
tively simple way to power 
my Apple and disk drive from 
a 12-V source. A monitor ap­
pears to be no problem : 
there's a lot of battery-oper­
ated TVs on the market. 

Have you got any nifty cir­
cuits up your sleeve that will 
solve my problem? 
Chris Stearn 
Mayaguez, Puerto Rico 

The simplest w ay to power 
your Apple JI from a 12-V 
source is to use an inverter. 
Radio Shack, for example, 
sells a 300-watt power inverter 
(catalog number 22-130; tlze 
suggested price is $99. 95) that 
w ill power your entire system, 
but any inverter rated at 100 
watts or more w ill suffice. 

The Apple JI uses +5-V 
and +12-V supplies that can 
be obtained directly from a 
battery through a regulator 
(remember, a lead/ acid 12-V 
battery is actually 13.6 V). 
The A pple JI also requires 
- 5 V and -12 V, w hich can 
be generated using a DC-to­
DC converter fro m either the 
+5-V or +12-V supplies . In 
the October 1978 BYTE, 1 
w rote an article that explained 
how to build such a converter. 
(See "No Power for Your In­
terfaces? Build a 5-Watt DC­
to-DC Converter." page 22 .) 

. Steve• 

In " Ask BYTE," Steve Ciar­
oa answers questions on 
any area of microcomput­
ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem7 Send 
your inquiry to: 


Ask BYTE 

c/o Steve Ciarcia 

POB 582 

Glastonbury CT 06033 


If you are a subscriber to 
The Source, send your ques­
tions by electronic mail or 
chat with Steve fTCE317) 
directly. Due to the high 
volume of inquiries, per­
sonal replies cannot be 
given. Be sure to include 
" Ask BYTE" in the address. 

, disks, prlnten. modems, 1tc . 

$8.95-$15.95 
Shipping extra. 

COVER CRAFTcoRP, 
PO Box 555, Amherst, NH 03031 • (603) 889-6811 
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Event Queue 

July 1982 

July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Among the courses being 
offered are 'Microprocessor 
Software, Hardware, and In­
terfacing," "Hands-on Micro­
processor Troubleshooting, " 
"Speech Synthesis and Recog­
nition," and "Digital Image 
Processing and Analysis ." 
Complete course listings in­
cluding dates, locations, 
course outlines, and fees are 
available from Integrated 
Computer Systems, 3304 Pico 
Blvd ., POB 5339, Santa 
Monica , CA 90405, (800) 
421-8166; in California, (800) 
352-8251. 

July 

Technical Classes from Zilog, 
Campbell, CA. Zilog is offer­
ing a series of one- to five-day 
technical classes a t its Cali­
fornia-based training facility. 
Topics range from 'Micropro­
cessors : A General Introduc­
tion" to "C Programming." 
Contact Zilog, Training and 
Education Dept., 1315 Dell 
Ave ., Campbell , CA 95008, 
(408) 446-4666. 

July 

New York University 
SEHNAP Summer Sessions, 
New York University, New 
York , NY. Among the courses 
being offered by the School of 
Education, Health, Nursing, 
and Art s Professions 
(SEHNAP) are "Introduction 
to Computer Technology" 
and "New Technology for In­
teractive and Individualized 
Instruction ." These graduate­
level courses are designed for 
teachers, administrators, and 
other professionals. For more 
information, contact NYU­
SEHNAP Summer Sessions, 
60 Press Building, New York 
University, New York, NY 
10003, (212) 598-2772. 
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July-August 

Database Concepts and De­
sign, various sites throughout 
the U.S . Sponsored by the 
American Management Asso­
ciations (AMA), this five-day 
seminar is designed for data­
processing managers, system 
designers, and other personnel 
involved in database ac­
tivities. Topics include an 
overview of the database en­
vironment; evaluating and 
measuring performance , 
costs, and results; determining 
organizational needs and the 
systems and software to meet 
them; and implementing, inte­
grating, and supporting the 
database within company 
plans and budget. Highlight­
ing this seminar is a compre­
hensive review of database 
products. Individual fees are 
$850 for AMA members and 
$975 for nonmembers. Team 
discounts are available . Con­
tact AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. To register by 
phone, call (212) 246-0800. 

July-August 

Engineering Summer Confer­
ences, Chrysler Center for 
Continuing Engineering Edu­
cation , North Campus, 
University of Michigan, Ann 
Arbor, MI. Among the con­
ferences being offered are 
"Robotics : Concepts, Theory , 
and Applications ," High­
Speed Computation: Vector 
Processing," and "Computer 
Image Analysis." For com­
plete details, contact Engineer­
ing Summer Conferences, 200 
Chrysler Center, North Cam­
pus, University of Michigan, 
Ann Arbor, Ml 48109, (313) 
764-8490. 

July-A ugust 

Summer Seminars from Data­
pro Research, various sites 
throughout the U.S . and 
Canada. Among the seminars 
being offered are 'Using Com­
puter-Aided Design / Com­
puter-Aided Manufacturing 

Systems: Planning, Equip­
ment Selection, and Applica­
tions," 'Microcomputer Sys­
tems: A Guide to Selection 
and Application," and "Data 
Administration : Successful 
Techniques." Enrollment fees 
are $640 for Datapro subscrib­
ers and $690 for nonsubscrib­
ers . For more information , 
contact Datapro Research 
Corp ., 1805 Underwood 
Blvd., Delran, NJ 08075, (800) 
257-9406; in New Jersey, (609) 
764-0100. 

July-December 

IEEE Computer Society Con­
ferences and Meetings, vari­
ous sites throughout the U.S., 
Europe, and Asia . Events 
scheduled include "Sym­
posium on Reliability in Dis­
tributed Software and Data­
base Systems," "Computer 
Vision: Representation and 
Control, " and ''The Annual 
Workshop on Computing to 
Aid the Handicapped." For a 
complete listing of conferences 
and meetings, contact the Exe­
cutive Secretary, IEEE Com­
puter Society, POB 639, Silver 
Spring, MD 20901, (301 ) 
589-3386. 

July 11 -15 

The International Manufac­
turing Systems Conference 
'82, Convention Center, Buf­
falo, NY. The conference 
theme is ''The Technology of 
Productivity ." More than 100 
experts will conduct seminars 
on a wide variety of topics. 
Exhibits, vendor presenta­
tions, and plant tours are 
planned. Contact Roy 
Combs, International Manu­
facturing Systems Conference, 
186 North 
Rochester, NY 
232-3950. 

Water 
14604, 

St. , 
(716) 

July 11-25 

The Twelfth Annual Summer 
Institute for Media Arts , En­
dicott College, Beverly, MA. 
A wide variety of seminars 
and workshops will be 

offered, including computer 
animation, video production, 
and computer graphics. For 
more information, contact the 
Summer Institute for Media 
Arts, POB 83, Lincoln Center, 
MA 01773, (617) 259--0068. 

July 12-16 

The Electronic Arts of Sound 
and Light, University of 
California , Santa Barbara, 
CA. This hands-on seminar 
will emphasize the principle 
concepts of electronic arts and 
their relationships in theory, 
performance, practice, and 
the creative process. Topics of 
interest include the nature of 
waves , psychoacoustic s, 
psycho-optics, the synthe­
sizer, the computer, and oscil­
lographics. The agenda in­
cludes lectures, demonstra­
tions, and an intermedia con­
cert . The seminar fee is $425. 
For complete details , contact 
Gina Garcia, University of 
California 
Barbara, 
961-3231. 

Extension, 
CA 93106, 

Santa 
(805) 

July 13-14 

Controlling Electromagnetic 
Interference, Hyatt Hotel at 
LA Airport, Los Angeles, CA. 
This seminar is sponsored by 
Electronics magazine , a 
McGraw-Hill publication, and 
is designed for electronic in­
dustry professionals who must 
make technical or cost deci­
sions based on an understand­
ing of electromagnetic inter­
ference. Topics of discussion 
include intersystem problems, 
designing against environ­
mental noise, how to deter­
mine the best frequency for a 
given application, and the 
structure and use of intrasys­
tem electromagnetic compati­
bility models . The fee is $595; 
in-plant programs can be ar­
ranged . Contact Ms . Barbara 
Bancroft, McGraw-Hill Semi­
nar Center, Room 3112, 305 
Madison Ave ., New York, 
NY 10017, (212) 687-0243. 



July 14-17 

Data Dictionaries, Marina 
City Club, Los Angeles, CA. 
The fee for this course is $750. 
For details, contact the Con­
tinuing Education Institute, 
Suite 1000, 10889 Wilshire 
Blvd ., Los Angeles, CA 
90024, (213) 824-9545. 

July 18-22 

The Fourth General Assembly 
of the World Future Society, 
Sheraton Washington Hotel, 
Washington, DC. The confer­
ence theme is "Communica­
tions and the Future." All 
areas of the communications 
field from telecommunications 
to interpersonal communica­
tion will be covered . The im­
pact of new technologies on 
society will be explored. Con­
tact the World Future Society, 
4916 St. Elmo Ave., Bethesda, 
MD 20814, (301) 656-8274. 

July 19-21 

Summer Computer Simula­
tion Conference (SCSC) , Mar­
riott City Center Hotel, Den­
ver, CO. The SCSC covers all 
aspects of computer simula­
tion methodology and appli­
cations. Technical sessions 
and presentations on mathe­
matical methods, model de­
sign, simulation languages, 
and validation techniques will 
be featured . Information is 
available from Harvey Marks 
or Philicia Marks, Transac­
tion Technology Inc., 7648 
Capistrano Ave ., Canoga 
Park , CA 91304 , (213) 
346-5376. 

July 21-23 

The Computer: Extension of 
the Human Mind, Eugene 
Hilton Hotel , Eugene, OR . 
This conference is sponsored 
by the University of Oregon 
College of Education . Work­
shops, speakers, and presenta­
tions on the use of computers 
in education will be held. 
Topics of interest include pre­
paring teachers to teach with 
computers, the ethical and 
social issues associated with 
computers, and how com­

puters assist learning. The 
conference fee is $95; students 
enrolled in the university 's 
summer session can register 
for $55 and earn a single credit 
hour. For additional informa­
tion, contact Judy Ohmer, 
College of Education, Univer­
sity of Oregon, Eugene, OR 
97403, (503) 686-3405. 

July 25-30 

The Fifth Annual Harvard 
Computer Graphics Week, 
Hyatt Regency Hotel, Cam­
bridge, MA. Conference pre­
sentations will focus on 
computer mapping, image 
processing, graphic communi­
cations, and information re­
sources. For further details, 
contact the Conference Man­
ager, Special Programs, Har­
vard University, Graduate 
School of Design, 48 Quincy 
St., Cambridge, MA 02138, 
(617) 495-2578. 

July 26-30 

SIGGRAPH '82: The Ninth 
Annual Conference on Com­
puter Graphics and Interactive 
Techniques, Boston, MA . 
This conference is sponsored 
by the ACM SIGGRAPH (As­
sociation for Computing Ma­
chinery Special Interest Group 
on Computer Graphics ). 
More than 140 exhibitors will 
display the latest in computer­
graphics hardware, software, 
and services. A series of 
courses and technical sessions 
on a variety of topics will be 
offered , including device­
independent graphics soft­
ware, low-cost graphics, busi­
ness graphics, solid modeling, 
and computer-aided design. 
Other features include a multi­
media computer-graphics art 
show and computer-generated 
films . For information, con­
tact SIGGRAPH '82, Conven­
tion Services Department. 111 
East Wacker Dr., Chicago, IL 
60601, (312) 644-6610. 

July 27-30 

Database Systems: Compar­
ison, Design, Applications, 
and Trends, Marina Del Rey 

Hotel, Marina Del Rey, CA. 
For more information on this 
course, contact the Continu­
ing Education Institute, Suite 
1000, 10889 Wilshire Blvd., 
Los Angeles, CA 90024, (213) 
824-9545. 

August 1982 

August-December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are "Interference 
Control : An Introduction to 
Electromagnetic Interfer­
ence/ Radio Frequency lnter­
f ere nee I Electromagnetic 
Compatibility ," " Elec ­
tromagnetic Compatibility­
Design and Measurement for 
Control of Electromagnetic 
Interference," and 'Tempest­
Design , Contro l , and 
Testing." Course fees range 
from $675 to $945. For com­
plete details, contact Don 
White Consultants Inc ., State 
Route 625, Gainesville, VA 
22065, (703) 347--0030. 

August-December 

Courses from Fairchild 
Camera and Instrument Cor­
poration, Santa Clara, CA. 
Among the courses being 
offered are "F9445 Family ln­
trod uc ti on ," " Pascal for 
Microprocessors," and "F680X 
Microprocessor Family. " For 
more information, contact 
Fairchild Camera and Instru­
ment Corp., Education Cen­
ter, 3420 Central Expressway, 
Santa Clara, CA 95051, (408) 
773-2161. 

August 1-4 

Microcomputer Applications 
in Education Workshop , 
Cloud 's Cal - Neva , Lake 
Tahoe, NV. This workshop is 
designed for school teachers 
and administrators. It is spon­
sored by the University of 
Nevada- Reno Division of 
Continuing Education and the 
Washoe County School Dis­
trict. For further information, 

contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada, Reno, 
NV 89557, (702) 784-4801 . 

August 2-4 

ACM SIGSMALL Conference 
on Small Systems, Colorado 
College, Colorado Springs, 
CO. This conference will fea ­
ture papers and panel discus­
sions on communications and 
1/ 0 , new architecture, operat­
ing systems, distributed sys­
tems, Ada machines, micro­
processor performance, se­
curity, and research . Addi­
tional details are available 
from Ron Oliver, 307 orth 
15th St ., Colorado Springs, 
co 80904, (303) 576-0786. 

August B-14 

Institute for Coordinator of 
Academic Computing, Po ts­
dam, NY. Among the topics 
to be covered are user educa­
tion , hardware planning, soft ­
ware location, conversion and 
adaptation , and exposure to 
instructional software and 
utility . For details, contac t Dr . 
Fritz H. Grupe, Associa ted 
Colleges of the St. Lawrence 
Valley, Po tsdam, NY 13676. 

August 15-19 

The Second International 
Computer Engineering Con­
ference and Exhibition , Shera­
ton Harbor Island Hotel , San 
Diego, CA. This conference is 
sponsored by the Computer 
Engineering Division of the 
ASME (American Society of 
Mechanical Engineers). More 
than 50 exhibitors will display 
computer-engineering prod­
ucts, information, and ser­
vices . The conference will fea­
ture technical sessions on 
more than 60 topics, includ­
ing interactive graphics, per­
sonal computing by means of 
programmable calculato rs. 
computer-aided design and 
manufacturing, and robots. 
For complete details, contac t 
the ASME. 345 East 47th St ., 
New York, NY 10017, (212) 
644-7100. 

July 1982 © BYrE Publications Inc 423 



El $199*~~$199* 
SINGLE SIDE 

SINGLE DENSITY SINGLE DEN SITY 
W/HUB RING SOFT. 

10 OR 16100% CERTIFIED 
2 VEAR WARRANTEE SECTORS 

~~$219* 

DOUBLE DENSITY 

W/HUB RING SOFT. 


100% CERTIFIED 10 or 16 

2 VEAR WARRANTEE SECTORS 


~~$299* 

DO UB LE DEN SITY 
WIHUB RING SOFT, 

10 OR 16100'\o CERTIFIED 
2 VE AR WA RRANTEE SECTORS 

Minimum order I00 •

* 
• 
• 	 Picked IO hm of IO diskettes will slum ud lahls 
• 	 Omllly dlscmls - 1.000 deduct 3%. 

5,000 dldnl 5%. I 0.000 ded1cl 7% 
• 	 Add S5.00 ,er me 51/. ", S7.00 ,er me 8" 

Fu ali"ln1 11d l11dli11 Cotlltull1I U.S.A.. U.P.S. 1r1nt 

111 •I IO 111111111: ...i.YL ..J:. 
OPUS ss/S<I SZO ss/S<I S21 
BASF SS/de! $23 sstS<I S24 

MAXWELL / TOO LOW TO OUOTE CALL 
DVS AN 
SPfCl~V ~£Crt)AING WH£N OAOfAINCl 
5·. OUA.0 nENS1fY IN ~HOCK 

HAROHOLE DISK PROTECTORS 
Relnlomng rings 
ol tough mylai 
protect disk hole a 
edge f/om damage 
ApplitalOfS 
Hardhole Rmgs {501 

SOFT 
OR 32 

2 VEAR WARRANTEE SECTORS 
100% CERTIFIED 

~,,,~249* 

DOUBLE DENS ITY 

SOFT 
OR 32100% CERTIFIED 

2 VEAR WARRANTEE SECTORS 

~,,.$309* 

DOU BLE DEN SITY 

SOFT 
OR 32100% CERTIFIED 

2 VEAR WARRANTEE SECTORS 

fir smaller quutities add I 0% 

OISK ORIVE HEAO 
CLEANING KITS 
Prevent head 
crashes ana 
ensure erro<·lree 
operahon 
sv. ~ ot 8" 

Get 8 cassen es. C· 1 O 
Sonic, and Casseu e/8 
Library-Album, 
as Illustrated. 
10< only S8 

LIBRARY CASES 
Vinyl11'll8" Kas-senef1 O $2.99 
St0tage

51.," Mlf'll Kas·seneno SZ.49 .., 
Pages 10/$5 

• Wrlll11 purclm udm me,11• from 1mr1•11l 11mles 11d well r,1ltd llr•s 
11 a I 0% Hrch1rge (w1l11b media only) ltr 111 30 lllli11. • l1temll111I tnlm 
mepled with 1 15.00 surcl1r11 for htdllog. ,111 shl"l11 cl1r111. • C.0.D. 
nqulru 1 I 0% de,tslt. • We me,1 Vin. M11ttrcl1r11. Mooty Orders. IOd 
Certilicale clicks. • Checks req1in b11k clemms. • All shi,m111s F.0.8. SH 
Oie11. • Miolm•m 1hl"l1111d h11dlln12.00. mi1i111111 trder I D.00. • C11lhroi1 
nsldents all 6% ni11 IR • Prtces 11d terms subject It ch1111wilhtut11tlce. • 
All 11!11 subject to mll1b lllty.m1plme.1nd Hrtlicat111. • Ali 111111r111111. • 
S1lial1Ctitn 1uarut11d or lull refund. 

We also offer printer ribbons. prin twheels, type elements, 
equipment covers , power consoles . paper suppl ies , storage and 
filing equipment, furniture and many other accessories for word 
and data processing systems. Wri te for our free catalog. 

Event Queue.----------­

August 16-20 

The National Conference on 
Artificial Intelligence , 
Carnegie-Mellon University 
and the University of Pitts­
burgh, Pittsburgh , PA. 
Among the topics to be ad­
dressed are expert systems, 
robotics , computational 
vision, programmable auto­
mation, game playing, and 
knowledge representation. 
Other features include an ex­
hibition program and a two­
day tutorial program provid­
ing a nontechnical look at key 
areas of artificial-intelligence 
research . Complete confer­
ence details are available from 
the American Association for 
Artificial Intelligence, 445 
Burgess Dr., Menlo Park, CA 
94025, (415) 328-3123. 

A ugust 23-24 

Personal Computer Market 
Opportunities and Pitfalls, 
The Anatole, Dallas, TX. The 
fee for this seminar is $495. 
For more information, contact 
Future Computing Inc., 900 
Canyon Creek Square , 
Richardson, TX 75080, (214) 
783-9375. 

September 1982 

September 1-3 

European Conference on Inte­
grated Interactive Computing 
Systems (ECICS '82) , Stresa, 
Italy. Among the topics to be 
covered are software architec­
ture, user interfaces, system 
software and hardware , 
knowledge support, activities 
management, office informa­
tion systems, and computer­
aided design systems. For 
details, contact Maria Simi or 
Pierpaolo Degano, lstituto di 
Scienze dell 'lnformazione, 
Corso Italia 40, 1-56100 Pisa, 
Italy , (50) 40862; Telex, 
500371 CNUCE. 

September 2-3 

Indiana Computer Expo 
(ICE), Indianapolis Conven­
tion Center, Indianapolis, IN. 

This exposition will feature 
exhibits of computer software 
and computer-related mate­
rials and services. Show 
details are available from 
Ernie Kerns & Associates, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 46220, 
(317) 259-8111. 

September 5-9 

Euromicro 1982, Haifa, Israel. 
This conference is made up of 
scientific sessions, tutorials, 
panel discussions, industrial 
programs, and exhibits. 
Among the topics to be ad­
dressed are system architec­
ture, hardware and software 
tools, network structure, and 
education . Highlighting this 
event is the international 
Euromouse competition for 
maze-solving mobile robots. 
For details, contact Euro­
micro, 4, Place Felix Eboue, 
75012 Paris, France, (1 ) 
341--08-46; Telex 211801. 

September 9-11 

The First Annual Meeting of 
the Micrcomputer Users 
Group of the University Sys­
tem of Georgia (MUG / USG ), 
Georgia Southern, States­
boro, GA. This meeting will 
feature demonstrations, talks, 
tutorials, and panel discus­
sions on various applications 
of microcomputers in the 
classroom, laboratory, and 
office . Other features include 
vendor demonstrations and 
displays . For further details, 
contact Fred Henneike , 
Georgia State University , 
Atlanta, GA 30303, (404) 
658-3120, or Richard Stracke, 
Augusta College, Augusta, 
GA 30910, (404) 868-3706. 

September 9-12 

The Fifth Personal Computer 
World Show, Barbican 
Centre, London, England . 
This is the largest computer 
show held in the United King­
dom . For complete details, 
contact Personal Computer 
World, 14 Rathbone Place, 
London WlP IDE, England, 
01-631 1433. 
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September 12-15 

Design Engineering Technical 
Conference, Keybridge Mar­
riott, Washington, DC. For 
information on this confer­
ence, contact the American 
Society of Mechanical Engi­
neers , United Engineering 
Center, 345 East 47th St. , 
New York, NY 10017, (212) 
644-7740. 

September 14-16 

Mini/ Micro Computer Con­
ference and Exposition, Dis­
neyland Hotel, Anaheim, CA. 
For complete details, contact 
Electronic Conventions Inc., 
Suite 410, 999 North Sepul­
veda Blvd., El Segundo, CA 
90245, (213 ) 772-2965 . 

September 14-16 

Wescon/82 High-Technology 
Electronics Exhibition and 
Convention, Anaheim Con­
vention Center, Anaheim, 
CA. Among the topics to be 
covered are analog and digital 
signal processing, office auto­
mation, and semiconductor 
technology . For more details, 
contact Electronic Conven­
tions Inc. , Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 

September 20-24 

COMPCON Fall '82, Capital 
Hilton Hotel, Washington, 
DC. This conference will 
focus on the principles behind 
work-station technology, in­
cluding local area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques , network-wide 
databases, distributed archi­
tectures, network user en­
vironments, and standards . 
For information, contact 
COMPCON Fall '82, POB 
639, Silver Spring, MD 20901, 
(301 ) 589-3386. 

September 21-22 

Word Processing/ Information 
Systems Expo , Sheraton 
Washington Hotel, Washuig­
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word-processing industry . 
Among the topics to be 
covered are word processing 
and office integration, pro­
ductivity measurement, and 
levels of managing an organi­
zation . Further details are 
available from National Trade 
Productions Inc. , Suite 206, 
9418 Annapolis Rd ., Lanham, 
MD 20706, (301) 459-8383. 

September 21-23 

Software/ expo- National, Ex­
pocenter, Chicago, IL. This 
show is sponsored by In fo ­
systems magazine . For com­
plete details, contact Soft­
ware/ expo, Suite 400, 222 
West Adams St ., Chicago, IL 
60606, (312) 263-3131. 

September 23-25 

The First International Con­
ference and Exhibition on 
Medical Computer Science 
(Medcomp '82), Hilton Hotel 
and the University of Pennsyl­
vania, Philadelphia , PA. This 
conference is sponsored by the 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Computer Society 's Technical 
Committee on Computational 
Medicine. It is a transdisci­
plinary forum for engineers, 
medical p rofessionals, and 
biomedical and computer 
scientists. Papers and exhibits 
will focus on topics such as 

the history and evolution of 
computers in medicine, ar­
tificial intelligence, software 
and systems evaluation, and 
signa l and image processing . 
For additional information, 
contac t the IEEE Computer 
Society , PO B 639, Silver 
Spring, MD 20901, (301) 
589-3386. 

September 28-0ctober 1 


Computer Trade Forum, Na­

tiona l Exhi b it ion Cent re , 
Birmingham, England. This 
trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri­
butors, retailers, service com­
panies, and independent sales 
organizations . For complete 
de tai ls, contac t Clapp & 
Poliak Inc., 245 Park Ave ., 
New York, NY 10167, (212) 
661-8410. In England , contac t 
Clapp & Poliak Europe Ltd. , 
232 Acton Lane, London W4 
SOL, 01-747-3131. • 

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 
Publ1Cations. 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 sea1on if it is sent 
to us far enough 1n advance . 
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BYTELINES 

News and Speculation about Personal Computing 

Conducted by Sol Libes 

Random Rumon: By system for its 68000 processor shippi ng to customers. A ware from outside suppl iers 
the third quarter of this year card .... Both Digital Re­ and sells by way of non-IBM multitasking/multiuser version 
IBM is expected to be ship­ search and Microsoft are said retail outlets . On the otherof Tandy's TRSDOS operating 
ping 1000 personal computers to be working on upgrading hand, Tandy sells exclusively system is due this summer. 
per day.... Micropro Inter­ their high-level language in­ through its own sa les organi­The first language introduced 
national Corporation , San terpreters to work with the zation and directly controls will be COBOL, which will be 

new Intel 8087 math proces­Rafael, California, supplier of about 50 percent of its manu­followed by BASIC and FOR­
Wordstar and several other sor. They need not rush, since facturing costs. TRAN . The first applications 

Intel is only just starting to"stars," is expected to offer its Veritas Technology, Sanpackage will be Vi sicalc and 
stock to the public, possibly as ship samples, and production Jose, California, is offeri ng anan integrated small-business 
soon as this fall. ... NEC is stil l several months away. add-on board for the TRS-80 accounting system w ith a 

When this software/hard ­(Nippon Electric Company) Model II that uses the 8086 shared database facility. 
ware combination is avail ­Informations Systems, Lexi ng­ microprocessor. With it youTandy Corporation has de­
able, performance of 8-bitton , Massachusetts, is ex­ ca n now run CP/M-86 andcided to restrict sales of the 
computers in math app l ica­pected to follow IBM's and Microsoft's MS-DOS. Model 16 to its 250 dedicated 
tions wi ll surely be improved . Computer Centers and about Tandy's lead soon by intro­

ducing a 16-bit personal com­ ... Grid Systems In c ., 450 full-line Radio Shack 
Mountain View, California, is stores that have computer Apple Happenings:puter oriented to the office 
expected to introduce shortly departments with trained When IBM introduced its Per­market .... Mit subi shi, 

sonal Computer, and whenOsaka, Japan, is rumored to a portable system using the staffs . That leaves almost 7000 
the economy turned down­8086 16-bit microprocessor, a Radio Shack stores out in the be working on a flat-screen 

flat-panel display, 256K bytes cold. Tandy expects to add ward, many experts thought liquid-c rystal display using 
that Apple, Tandy, Atari , and silicon deposited on quartz of memory, bubble-memory ten computer stores a month 

mass storage, and a built-in over the coming year . The Commodore had had it. Butwith a large array of transistor 
now almost a year later it is switches. The firm is believed modem.... Said lftikar, co­ fi rm is obviously doing this to 
quite the reverse : business isto have already fabricated ex­ founder of Seagate Technol­ cater more to the traditional 

ogy, the company that started data-processing professionals better than ever. The market perimental panels with about 
for microcomputers is grow­20,000 pixels.... Xerox is the craze over 5 \4- inch Win­ who expect, and are willing to 

chester disk drives, has left pay for, a high level of hard­ ing at a healthy rate and ap­reportedly readying a low­
that firm to start Syquest Inc., ware and software support. pears to be able to absorbcost personal computer at its 
Fremont, California, which With the Model 16, which close to 200,000 IBM Personal Office Systems division , 

Computers this year withoutpossibly for introduct ion this will make 3 '!. - to 4-in ch can cost as little as $6000 for a 
affecting the growth of any ofyear . .. . AT&T is believed to Wincheste rs .... A 2-giga­ basic system, Tandy will be 
the other mic rocomputerbe seriously working on byte (i.e ., 2-bil/ion-byte) aggressively going after the 
leaders. prototypes of a personal com­ optical -disk system with markets that until now were 

super-fast access time from dominated by IBM, DEC, et Apple Computer Inc . ended puter and a small business 
its first full fiscal year inBurrough s Corpo ration, al. After all , if IBM could enter work station using optica l 

Detroit, is expected to debut the personal computer mar­ September 1978 with a profit fiber technology. 
of three cents per share. The This fall the Compupro at the National Computer ket, long Tandy's province, 

Conference. (For more infor­ then why shouldn 't Tandy next year earnings quadru­Division of Godbout Elec­
pled to 12 cents per sha re andtronics, Oakland, California, is mation on this new tech­ turn the tables and invade the 
the following year doubled to nology read the Optical busi ness market, long IBM's expected to release a 68000 
24 cents. The 1981 fiscal year S-100 processor card, and Memory Newsletter, POB exclusive stomping ground . 
saw Apple earnings rise to 70early next year the company 14817, San Francisco, CA That's what competition is all 

94114.) about. cents per share and expecta­hopes to produce an S-100 
tions for this year are $1.24It's interesting how thingscard utilizing the National 
per share. Revenues are ex­change: IBM, who used to sell16032 microprocessor. When 
pected to reach $640 million,R adlo Shack Doings: products that were exclusive­the 16032 card becomes 
up from $335 million lastavailable it will be the most By the time you read this ly IBM-made through a mar­
year, and $117 million theTandy should have its new keting organization that waspowerful microprocessor 
year prior. TRS-80 Model 16 systems in exclusively IBM-run, has done used in a personal computer. 

Apple is trying to give anthe company's showrooms a complete about-face . It nowCompupro hopes to furnish 
Apple II computer to each ofand may even have started purchases hardware and soft­CP/M-68K as the operating 
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the more than 83,000 public 
elementary and secondary 
schools in the country . This 
would amount to a donation 
of at least $200 million, based 
on the list price of the system . 
In order to do this Apple 
wants Congress to change the 
current law to allow the com­
pany a tax break for the dona­
tion . The current law says 
such deductions can be made 
only for scientific equipment 
given to higher-level educa­
tional institutions for research 
purposes. 

Such a give-away would , of 
course, pay handsome divi­
dends for Apple . After all , 
how long would a school be 
able to live with only one 
Apple computer? And certain­
ly students would try to con­
vince their parents that they 
simply must have an Apple II 
to do their homework be­
cause there is only one at 
school and they can't get time 
on it. 

In last month's column I 
mentioned that , despi te 
Apple 's cancelling of discount 
mail-orders, dealer adver­
tisements continue to appear 
offering discounts on Apple II 
computers. However, note 
that these outlets are not fran­
chised Apple dealers. These 
are discount outlets that buy 
machines from overstocked 
Apple dealers. In fact, many 
franchised Apple dealers 
count on these resales to keep 
volume high so that they may 
qualify for higher discounts 
from Apple. Apple is attempt­
ing to stop this " brokering" of 
computers but as yet has not 
been successful. 

Concurrent CP/M: CP/M 
is without doubt the most 
popular disk operating system 
for 8-bit microcomputers. 
Digital Research keeps im­
proving CP/M by adding new 
features while maintai ning 
compatibility between newer 
and older versions, thereby 
insuring continued life for 

languages and applications 
software. The firm's latest ver­
sion is Concurrent CP/M-86, 
which allows multiple tasks to 
execute simultaneously. For 
example, a system can be 
sending or receiving a file or 
batch of files in the back­
ground while the operator is 
doing another task in the 
foreground on the console. 
Different tasks can access the 
same data file without 
destroying data integrity. Pass­
words and time stamps on 
files are supported. The first 
implementation has been 
done for the IBM Display­
writer. 

Digital Research is also 
reportedly at the " beta test" 
stage on version 3 of 
CP/M-80. 

Sm•llt•lk News: Ed 
Cherlin , Director of Personal 
Computer Research at Strate­
gic Inc., a marketing research 
fi rm, predicts that " Smalltalk 
wi ll become the dominant 
operating system and pro­
gramming language for 16-bit 
personal computer systems" 
and that it " will shut the Unix 
window of opportunity before 
it is fully open ." He further 
predicts that " numerous 
leading-edge personal com­
puter and office automation 
manufacturers will be 
flooding the market with 
Smalltalk systems, which are 
vastly more powerful and 
easy to use than Unix systems. 
Versions of CP/M for 16-bit 
systems will also be squeezed 
out." He expects Smalltalk 
versions from Apple, DEC, 
Hewlett-Packard, Tektronix , 
and several Japanese com­
panies during the coming 
year, and he believes that IBM 
has a similar product in 
development. 

The M•rketpl•ce: Tl 
(Texas Instruments) has again 
slashed the price on its per­
sonal computer in an attempt 
to compete with the likes of 

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 addi t ional money by paying cash. 

TOLL FREE ORDER NUMBER 800/531 ·7466 

Pan American 

Electronics 


1117 Conway • Dept. B 
Mission, Texas 78572 
Phone 512/581 ­2766 

Telex Number 767339 

TM - Trademark of Tandy Corporation 

MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statist ics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous vers ions. Just a few 
of the features include: 

GREATER ACCURACY 
BCD with up to 14 digit prec ision ; 

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 t ime 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'M and 48K of memory. Avail able formats : 8" SD 
disk or 51!.'' North Star only. Check with your dealer for 
other formats . Also available for: Microsoft's Basic-80'M, 
North Star DOS and IBM. For more information , call 
or write: 

ECOSOFT INC. 

P.O. Box 68602 


Indianapolis, IN 46268-0602 

(317) 255-6476 
•

MICROSTAT is a reg1s1ered trademark of ECOSOFT. INC 
baZ1c is a registered trademark of MICAOMIKES. INC 

CP/ M 1s a registered trademark of DIGITAL RESEARCH 
Bas1c· 80 is a registered trademark of MICROSOFT 
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the TRS-80 Color Computer, 
the Atari 400 (both priced at 
$399), and the Commodore 
VIC ($299) . Tl 's price to 
dealers is now under $300, 
with a suggested $350 retail 
price. (The computer was 
originally introduced with a 
$1000 pr ice tag. ) Thi s 
under-$500 market is ex­
pected to become even more 
competitive as the Japanese 
enter the market. And NEC 
will shortly be introducing the 
PC-6000, which will probably 
carry a $400 price tag. 

International Resource De­
velopment Inc. (IRD), Nor­
walk, Connecticut, another 
marketing re search firm , 
predicts that the share of the 
microcomputer marketplace 
will soon undergo marked 
change. The current market 
share is Tandy/Radio Shack: 
28%; Apple : 25%; Hewlett­
Packard : 11 %; Commodore: 

10%; Xerox, DEC, and IBM 
combined : 10%; and all 
others: 16%. IRD claims ' that 
this will change substantially 
so that by 1985 the lineup will 
be IBM: 23 %; Xerox: 17%; 
Tandy/Radio Shack : 15%; 
Hewlett -Packard: 14% ; 
Apple : 12%; DEC: 11 %; Com­
modore: 3%; and all others: 
5%. 

Still another marketing re­
search firm , Creative Strat­
egies International, San Jose, 
Cal ifornia, forecasts that more 
than 12 million personal com­
puters will be made over the 
next five years with an annual 
growth rate of 59%. They ex­
pect prices to drop 20% per 
year through 1986. They 
claim further that last year six 
personal computer firms each 
did over $50 million in bu si­
ness. They expect this num­
ber to rise to eleven firm s this 
year. 

M lcrosoft Sues: More 
and more software suppliers 
are going to court to protect 
their copyrighted software. 
Previously I reported that 
Digital Research and Micro­
pro have filed suit against a 
dealer who allegedly illegally 
copied and sold their soft­
ware. Last month, I reported 
on Atari's suit against 
Magnavox, in which Atari 
sought to protect the screen 
images used in its Pac-Man 
computer game. 

The latest suit has been 
brought by Microsoft, which 
has gone to court charging 
software piracy. Microsoft 
charges that Advanced Logic 
Systems (ALS), Sunnyvale, 
California, has copied the 
BIOS and BOOT programs for 
Microsoft's ZBO-based Apple 
Softcard and is selling them as 
part of a product called " The 
Synergizer ." Microsoft 

charges that the code is a 
byte-for-byte copy with the 
exception that ALS changed 
the copyright notices and 
altered two message strings. 
Otherwise , according to 
Microsoft the two programs 
are identical , right down to 
the initials of the Microsoft 
programmer who created the 
software. 

P rlnt System Merges 
Text and Graphics: Xerox 
has announced a new printing 
system that allows text and 
graphics to be merged and 
printed electronically, thus 
doing away w ith typesetting, 
plate-making, collators, and 
printing presses. Software 
allows artwork functions such 
as cropping, scal ing, and 
reduction . Text and graphics 
can be merged and printed at 

t . CONTRAST 
2. POWER·BR/G HT 
3. V·HOLD 
4. H·HOLD 

VIDEOIOO 
12"Black &White 

MONITOR

$8950 
byAMDEK 

Fourth Dimension Systems 
FLOPPY DISK DRIVE 
FOR APPL~ COMP. 

he unit features a track 
zero micro-switch and 
read/write electronics 
DOS 3.2.1., DOS 3.3, 
PASCAL or CP/M.

s34995 

BROAD BAND MICROWAVE 
RECEIVER iSYSTEM 
1.8GHZ to 2.4 GHZ I 

ony 
RANGE: Line of sight to 250 miles. $295.00 
SCO PE : Will receive wi thi n the frequency band from satel1tes. primary 

microwave stations. and repeater m icrow ave b ooste r 
stations. 

CO NTENTS: Packaged in 19" x19" x4 1/ 2" cor ru g <s ~ ed carton comple te 

l~lll~l!P,B!~•an~ll with:• 24" Dish • 300 Ohm to 75 Ohm Adapter 
• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 
• Mounting Bracket • 60 Feet Coax Cab le wi th Connectors 
• Moun ti ng C lamp • 3 Feet Coax Cable wi th Connectors 
• Instructions 

VISION·80©80x24 VideosuPERau"<' 
16K RAM EXPANSION CARD lv/S4 Display Card •269 

For Your APPL~ v· t c t c · v· · sob d·1s a ompu er ompany s new 1s1on­ oar 1s a 
LANGUAGE TRANSPARENT sophisticated yet easy to use video display card for 

ALL NINER MS INSTALLED I the Apple™ computers7995 · 
TERMS OF SALE: Ca1h, check•, credit card1, C.O.D. Callt. realdent1 add 6% 18le1 tax. 

"HAVE YOU KISSED YOUR COMPUTER LATELY" 

Components ExpreBB. lnc. 
1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 TWX 910-595-1565 
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a rate of up to 120 pages per 
minute. 

Logic Gets Fuzzy: 
You 've heard of " intelligent" 
and " smart" systems? Well , 
now comes the " expert" sys­
tem using " fuzzy" logic . Sys­
tems Programming Ltd ., Lon­
don, England, has come up 
with " Sage," an " expert­
derived knowledge database" 
consisting of rules and a 
" navigating inference en­
gine" that uses " probabilistic 
and fuzzy logic. " The com­
pany claims it is advantageous 
in applications such as medical 
diagnosis where it should pro­
vide much better structure 
with stronger linking of 
evidence, more alternative 
conclusions and a shorter pro­
gram through control of com­
plexity. 

News from J•p•n: 
During the past four years 
Japan' s 10 largest integrated­
circuit producers have more 
than tripled their investments 
in plants and equipment 
while U.S. producers have 
reduced operations and 
delayed many investment 
programs. The effects of this 
have shown up most marked­
ly in the 64K-bit dynamic 
memory market. The 
Japanese firms are shipping 
more and more unfinished 
products here for final 
assembly, thereby reducing 
the dollar imports to the U.S. 
and sidestepping trade friction 
while at the same time in­
creasing their market share. 
NEC, Hitachi, Toshiba, and 
Fujitsu have already set up 
such assembly sites. 

Also, and with great cere­
mony, the Japanese have 
launched an eight-year, $300 
million program to develop a 
scientific computer capable of 
doing 10 billion floating-point 
operations per second . Par­
ticipating jointly in this effort 
are Fujitsu, Hitachi , NEC, Mit­
subishi , Toshiba, and Oki. 

The government will spend 
$130 million and the six com­
panies will spend $120 
million . The computer will 
use Josephson junction , 
HEMT (high electron mobility 
transistor) and gallium 
arsenide devices as well as 
parallel processing methods. 

W h•t's h•ppenlng 
with 256K-blt Memory 
Devices: Hitachi Ltd . and 
Motorola have released pre­
1i mi nary specifications for 
256K-bit memory integrated 
circuits . They expect to begin 
providing samples by year­
end, and production quanti­
ties should begin to become 
available in late 1983. How­
ever, these companies do not 
expect these devices to 
become cost-competitive 
with the currently popular 
64K-bit devices until 1985. Tl , 
Mostek, and Intel are also 
known to be developing 
256K-bit memories but as yet 
have not released any details. 
Western Electric is expected 
to go into production before 
year-end on a 256K-bit device 
developed by Bell Laborato­
ries . IBM is also expected to 
be in production of its 
288K-bit dynamic memory (9 
bits wide with parity) by year­
end. 

The 256K-bit devices an­
nounced so far are organized 
as 256K by 1 bits. It is ex­
pected that later devices will 
be organized as 64K by 4 bits 
and 32K by 8 bits . 

R•ndom News Bits: 
Altos has cut prices on its 
three-user Series-5 MP/M 
system by one third : to $2900 
with dual floppy-disk drives 
and to $5900 with a Win­
chester/floppy-disk drive 
combination . This, as far as I 
can tell , makes it the lowest­
cos t multiuser system 
around . . .. Matsushita , 
Osaka, Japan, is preparing to 
go into production on an 8-bit 

NEW! M·68000 
SINGLE BOARD COMPUTER 

-J_ 

lllii 

FEATURES: 

16 bit Motorola 68000 CPU operating & IOM Hz, 20K bytes or on board last static RAM, 16K 
bytes of on board £.PROM spice, 7 leve ls of prioritied 1utovectored interrupts. 2 memory 
expansion buses (up to 256K), 2 serial communication ports (RS-232C), 16-bit bidirtctional 
parallel port. 6800 peripheral 1ccomodation bus, 5xl6-bit co unter/ timers with vectored 
interrupts, on board real time clock. softw8re compatible with Motorola M£X68KDM 
board . 

PRICE: 

Bare board with documentation ....... .. ... . ... . ......... • . . , .. . ...... . S99.95 
MEX68KOM compatible monitor in 2764 EPROM's . . . . Sl20.00 
M68000 CPU & memory map PROM . . . . . . . . . . . . . . . . . . . . . . . • . • . . • . . • . SllS.00 
Shipping and handling (Domestic) . . . . . . . . . . . . . . . . SJ.00 

EMS Educational 
Microcomputer 
Systems 

P.0 BOX 1611 5 IRVIN E, CA. 92713 611 5 

,.il~G
y\\~t.Gf-

(Foreign) . . . . . . ... SIS.00 
CA LIFOR NIA R ESIDE NTS ADD 6% TA X 

(714) 553·0133 

&. ~\'tC~\E 
l{E~tl\G~J.tl 

--~-~-~-· 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 C86 no C 
Compiler. 
The C86"' C Complier 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 C86 r• C Compiler, please contact : 

C86 11 1 t•~rl< o l ComP<JI.. t""°"'llOnl. Jnc , CPll.. ·86 Is I 
11aoemat1c ol [);glt•l A1.M'1Ch . l6 M I nd MS. DOS .... •&QIS\etfl(I 
1r.oem11111 o l lntttm11!Qn1I Btnu•ess M1Cfllnes. Inc II Computer lnnovetlon1, Inc. 

75 Pine Street 
Llncroft, New Jersey 07738 
Telephone : (201) 530-0995 

Circle 95 on Inquiry card . July 1982 © BYTE Publicat ions Inc 429 



TRS-SO™DISCOUNT 
cQ=> BUY DIRECT ~ 
WE SELL THE FULL LINE OF TRS-80'5 

AT WHOLESALE PRICES 

*COMPUTERS - PRINTERS - SOFTWARE* 

PURE RADIO SHACK EQUIPMENT 

MODEL II 
26-4002 64K I Drive .. . . ..... .. . . ........ . 53098 
Ask About Hard Drives 
MODEL Ill 
26-1062 16K . . .......... . . . .. . ... . ........ 5819 
26-1066 48K with 
2 Drives , RS232 ........... ... . ..... .. . . . . 52049 
COLOR COMPUTER 
26-3001 4K ....... . . . . .. .... .. ... . ....... . 5309 
26-3002 l 6K Ext. Basic ... . ..... . . . ...... . .. 5455 
26-3003 32K Ext. Basic ... .. ........ . .... .. . 5569 
Model 16 TRS-80 . . . . . . . . . . . . . . . . . . . . . . . . CALL 
Printers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CALL 
COLOR COMPUTER DISK DRIVES 
26-3022 Color Disk Drive #1 .... .. . . ........ $498 
26-3023 Color Disk Drive #2 , 3 , 4 .. . . . ....... $338 

•LARGE INVENTORY WRITE FOR YOUR 
•FAST DELIVERY FREE CATALOG 

THOUSANDS OF SATISFIED 
CUSTOMER.S 

ORDER TOLL FREE 

1-800-841-0860 
MICRO MANAGEMENT 

SYSTEMS, INC. 
PARCEL DIVISION 

DEPT . NO. 1 
115 C. SECOND AVE . S.W. CAIRO, GA. 31728 

GA. 912-377-7120 
TM · TANDY CORPORATION 

FREE COPY OF WARRANTY UPON REQUEST 
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analog-to-digital converter in­
tegrated circuit capable of 
operating at 50 megahertz 
and consuming only 700 mill i­
watts. Samples are already 
available .... Shugart 
Associates, Sunnyvale, Cali­
fornia, is taking orders for its 
thin (half-size) 5 Y-4- inch 
floppy-disk drive, dubbed the 
SA200. It will store 125K bytes 
single-sided and 250K bytes 
double-sided. The quantity 
price will be $118.. .. the 
Destek Group, Mountain 
View, California, has an­
nounced a local-network 
(baseban d-type) interface 
card for the I BM Personal 
Computer. It will use the 
HDLC (high-level data link 
control) and CSMA (Com­
munication Systems Manage­
ment Association) proto­
cols ... . Advanced Com ­
puter Security Concepts, An­
nandale, Virginia, has an­
nounced a " breakthrough" in 
preventing software piracy. It 
is based on a patented meth­
od using the Data Encryption 

Standard approved by the 
U.S. National Bureau of Stan­
dards . . .. NEC Information 
Systems, Lexington, Massa­
chusetts, has announced an 
8-inch half-size floppy-disk 
drive storing 1.6 megabytes. 

Ouote of the Month: 
" One leading microcomputer 
maker we worked with de­
veloped a prototype system 
with a memory cache, high­
speed carry out, and a direct 
connection to a memory stor­
age-they called it a 'cache 
and carry store."' 
Dr. Gary Kildall , President 
Digital Research Inc. 

MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re­
sponse. please include a self­
addressed. stamped envelope. 

Sol Llbes 

POB 1192 

Mountainside, NJ 07092 

Huntington's 
Disease... 

The Genetic 
Time Bomb! 

NATIONAL 

II HUNTINGTON'S DISEASE ASSOCIATION 
Suite 501. 1441 Broadway. New York. N.Y 10018 
212-966-4320 
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Rave reviews·" Books Received 
Artificial Intelligence: An 

MIT Perspective , volume I, 
Patrick Henry Winston and 
Richard Henry Brown, eds. 
Cambridge, MA : MIT Press, 
1982; 497 pages, 14.5 by 22 
cm, softcover, ISBN 0-262­
73058-8, $12.50. 

Artificial Intelligence: An 
MIT Perspective , volume II , 
Patrick Henry Winston and 
Richard Henry Brown, eds. 
Cambridge, MA : MIT Press, 
1982; 486 pages , 14.5 by 22 
cm, softcover, ISBN 0-262­
73059-6, $12.50. 

COBOL for the BO's, J. 
Wayne Spence. St. Paul, 
MN : West Publishing, 1982; 
591 pages, 18 by 24 cm, soft­
cover, ISBN 0-314-63290-5, 
$18.95. 

Computers and Data Pro­
cessing, Concepts and Appli­
cations with BASIC, 2nd edi­
tion, Steven L. Mandell . St. 
Paul , MN : West Publishing, 
1982; 675 pages, 18.5 ,by 25 
cm, hardcover, ISBN 0-314­
63263-8, $21.95. Study Guide 
to A ccompany Computers 
and Data Processing, Con­
cep ts and Applications, 
Steven L. Mandell. St . Paul , 
MN : West Publishing, 1979; 
298 pages, 18 by 24.4 cm, 
sof tcover , ISBN 0-8299­
0254-6, $8.95. 

Distributed Database Man­
agement Systems, Olin H . 
Bray . Lexington, MA: Lex­
ington Books, 1982; 163 
pages, 15.5 by 22.5 cm, hard­
cover, ISBN 0-669-03396-0, 
$18 .95. 

This 1s a fist of books received at BYlE Publications during this 
past month. Although the list 1s not meant to be exhaustive. its 
purpose is to acquaint BYTE readers with recently published titles 
1n computer mence and related fields. We regret that we cannot 
review or comment on all the books we receive; instead. this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them 

Explore Computing with 
the TRS-80 (& Common 
Sense), With Programming in 
BASIC, Richard V. Andree 
and Josephine P . Andree . 
Englewood Cliffs , NJ : 
Prentice-Hall , 1982; 230 
pages, 17.5 by 23.5 cm, hard­
cover, ISBN 0-13-296145-8, 
$15 .95. 

From Images to Surfaces , 
A Computational Study of 
the Human Early Visual Sys­
tem, William Eric Leifur 
Grimson . Cambridge, MA : 
MIT Press, 1981; 274 pages, 
15 by 23 cm, hardcover, 
ISBN 0-262-07083-9, $25 . 

Fun with Microcomputers 
and BASIC, Donald D . 
Spencer . Rest on, VA : Rest on 
Publishing, 1981; 128 pages, 
21 by 27.5 cm, softcover, 
ISBN 0-8359-2214-6, $9.95 . 

How to Buy the Right 
Small Bus iness Computer 
System, C. Roger Smolin. 
New York : John Wiley &: 
Sons, 1981; 156 pages, 17 by 
24 .5 cm, softcover, ISBN 
0-471-08494-8, $8.95. 

Introduction to System 
Dynamics M odeling w ith 
DYNAMO , George P . 
Richardson and Alexander L. 
Pugh III . Cambridge, MA : 
MIT Press, 1981; 413 pages, 
15.5 by 22.5 cm, hardcover, 
ISBN 0-262-18102-9, $25 . 

W o rdstar Made Easy , 
Walter A. Ettlin . Berkeley, 
CA: Osborne/ McGraw-Hill , 
1981; 125 pages, 18.3 by 23 
cm, spiral binder, ISBN 
0-931988-69-1, $7.95.• 

Getting them 
from tile boss 
may be the best 
reason to switch 
to Opus. 
Buying products that 
perform wel I is one of 

the yardsticks by which your own perfor­
mance is measured. So we make sure you 
take center stage as soon as 
we get in on the act. For 
starters, we guarantee 
Opus performance. As 
well as 48-hour delivery 
turnaround time. Call 
800/321-9330, or write to 
Computer Resources, Inc. , 
4650 West 160th Street, 
Cleveland, OH 44135. 

DPUS® 
Qua lity Flexibl e Di skettes, Sing le-Disk Cartri dges, 

Multi - Level Di sk Packs, and M agn etic Tape. 

l'UllCHASI l'E A•OlfTH 
OUCllWTIOll "llCf u • os 24 MOS JlllOS. 

LA34 DECWriter IV Forms Ctri. . . . $1 .095 $105 s 51 s 40 
LA100 Lefter Printer RO ....... 1,995 190 106 n 
LA120 DECWriter Ill KSR ....... 2,295 220 122 83 
LA120 DECWriter Ill RO . .. .... . 2,095 200 112 75 
LA12A Por11ble DEC.liter ...... 2,950 2811 155 106 
VT100 CRT DECscope . . . 1.695 162 90 61 
VT101 CRT DECscope .. 1.195 115 67 43 
VT125 CRT Graphics .... 3,295 ~15 185 119 
VT131 CRT DECscope .. . . ..... 1,745 167 98 63 
VT132 CRT DEC scope ......... 1.995 190 106 n 
VTI8XAC Pllnonal Computer Option 2,395 230 128 86 

T1745 Por11ble Terminal .. . . 1.595 153 85 51 
T1765 Bubblt Memo~ Terminal . 2.595 249 138 93 
Tl lnsi~ 10 Termini ......... 695 67 37 25 
T1785 rtable KSR , 120 CPS ... 2,395 230 128 B6 
Tl787 Portlllle KSR , 120 CPS ... 2,845 273 152 102 
T1810 RD Printer . . . 1.695 162 90 61 
T1820 KSR Printer .. .. 2,195 211 117 811 

595 57 34 22 
645 62 36 24 

1,165 112 65 42 
1,995 190 106 n 

EXCEL 12 CRT Termin1I .. . .... 1,695 162 90 61 
EXCEL 42 Sm1rt Butlered CRT .. 995 96 :;.( 36 
CDLDRSCAN 10 Color CRT ... . . 3.195 307 171 116 
925 CRT Termin1I . . . . ... . . ... 850 82 46 31 
950 CRT Termln11 ............ 1,075 103 57 39 
Lener Ou1llty, n15 RD .. 2,895 278 1:;-4 104 
Lefter Quality, n25 KSR .. .... 3,295 316 175 119 
2030 KSR Printer 30 CPS . . 1.195 115 67 43 
2120 KSR Printer 120 CPS . 2, 195 211 117 811 

1.345 127 75 49 
1,695 162 90 61 

745 n 42 27 
895 B6 48 32 

147 
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After a frui tless conversation with the Finally, they added a th ird 2716 EPROMThe Ghost of 

company that sold me the printers, I called in the 38 position . A quick test verifiedEpsons Past 
the Epson service center hoping to find an the printer was functioning properly. 

I recently purchased a number of Epson answer to this problem. Epson was aware Listing 2 is a test program to check your 
MX-80 printers . Upon their arrival, I in­ of the problem and had the fix . I watched Epson MX-80 printer for these defects . If 
spected each and , to my surprise, five out a local service department repair the you are running in the TRS-80 mode, be 
of six had ghosting problems in both the machines, and this is what happened : they sure to turn off switch 52-4. 
compressed double mode and regular­ replaced integrated circuit 1B (32K-bit 
size emphasized mode. (See listing 1.) read-only memory) with two 2716 Paul Fehrenbach 
The ghosting appeared as a vertical dis­ EPROMs (erasable programmable read­ Fremont, CA• 
placement of the double-printed character only memories). Then they disabled the 
such that there was space between the two ROM (read-only memory) in one of the 
parts of the character. microprocessors by clipping jumper Jl. 

Listing 1: Print samples from an Epson MX-80 printer. In listing la, the ghosting problem is qu ite visible. Listing l b is a sample from a 
repaired unit, tested with the program of listing 2. 

la 

_..... WiZL&tU\r_·......jll 5••-ri<=l._..... WIS:Stli\r_·.......... ,, •••, 
FSHIJKLllNOPGRSTUYMIYZC\JA_ '1bcd1f9hijkl111opqr1tuv1xyz(l)'IAICDEF8HIJKLllNOP8RSTUYMIYZC\lA_ '1bcdtf9hijkl1nopqr1tuv1xyz(l)'I 
L&mllJ&lll\J-_•......jU 5' ltueutzU>·wm• Wl22Stll\J-_•..,..jU 55•-pU>W 
RSTUYMIYZC\JA_ '1bcd1f9hijkl1nopqr1tuv1xyzCl>'IAICDEF8HIJKLltMOPllRSTUYMXYZC\JA_ '1bcd1f9hiJkl111opqr1tuv1xyz(l)'tAICDEF8HIJKL
mnr_,..,.....iU 50AusupU>W 1ma &ISJ&JU\r_•....,..Jta 50 ••=tz<=>••rnm• a 
A- '1bcd1f9hijkl111opqr1tuv1xyzCl>'tAICDEF8HIJKLllNOPltSTUYtllYZC\JA_•1bcd1f9hijkl111opqr1tuv1xyz(l)'tAICDEF8HIJKLlllOP8RSTUYMJ 
..,...jll 50Ausup<:>._.,m.m WJSJ&tli\JA_'..,._jll 54 •-rzU>W IMI• Wlst&iU\JA 
jkl1nopqr1tuv1xyz(l)'tAICDEF8HIJKLlltOPGRSTUYlllYZC\JA_ '1bcd1f9hijkl1nopqr1tuv1xyz(l)'aAJCDEF8HIJKLIUIOP8RSTUYMXYZC\JA_ 'abed
,....,.,,,u...,m• w112atu\r_•..,tlllli.ilJ , n•-pu>•• ••• wu2atu\r_'..,tlkij 
v1xyz(l)'aAICDEF8HIJKLlllOPGRITUYllXYZC\JA_ '1bcd1f9hiJkl1nopqr1tuv1xyzCl>'tAICDEFSHJJKLf!lllPllRSTUVMXYZC\lA. '1bcd1f9hijkl1nD11 
lJ•Wm• mllJ&Jll\JA_'...... jtJ Jt Ausup<:J•mC19M1• Wl22&fll\JA_'illdlftlki.itJ 5I Auw 
CDEFBHJJKLlllOPORSTUYMIYZC\JA. 'abcdtf9hiJkl1nopqr1tuv1xyzCl>'tAICDEF8HJJKLllMOPQRSTUYMIYZC\lA. '1bcd1f9hiJkl1nopqr1tuv1xyz(I 
la =-t1nr_·........ 50 •-p<:>Wm• WIS:&fU\r_'......,OjU so Au:upU)"'m: 

lb 
tAICDEFBHIJKL"NOPllRSTUYMIYZ[\]A_ '1bcdtf9hijkl111opqr1tuv1xyz(I)' 
tAICDEF&HIJKLltNOPGttSTUYMXYZC\JA_ '1bcd1f9hijkl1nopqr1tuV11xyzCI>' 
aAICDEF8HIJKl"llOPQRSTUYlllYZC\lA.'lbcd1f9hijkl111opqr1tuv1xyzCI)' 
aAICDEFBHIJKLlllOPllRSTUYMXYZC\JA_ '1bcd1f9hijkl111opqr1tuY1xyzCI>' 
tAICDEF8HIJKllltlOP8RSTUYMXYZC\JA_'1bcdtf9hijkl1nopqr1tuv1xyz{I)' 
aAICDEFSHIJKLllNOPQRSTUYMXYZC\JA. '1bcd1f9hijkl1nopqr1tuv1xyz(I)' 
tAIC1£F8HIJKL"llOPllRSTllYWIYZC\lA_ '1bcdtf9hijkl111opqr1tuv1xyz{I)' 
tAICDEFBHJJKLlllOPllRSTUYtllYZC\lA_ '1bcd1f9hijkl111opqr1tuv1xyz(I)' 
tAICDEF8HJJKL"llOPQRSTUVMXYZC\JA_ '1bcd1f9hijkl1nopqr1tuv1xyz(I)' 
aAICDEF&HIJKLltMOPCIRSTUYMXYZC\JA_ '1bcdtf9hijkl111opqr1tuv1xyzCI)' 

aABCDEFBHIJKLttNOPQRSTUVWXVZC\JA_'abcdefghijklmnapqr•tuvwxyz<I>~ 

aABCDEFBHIJKLMNJPQRSTUVWXVZC\JA_'abcd•fghijkl.,apqr•tuvwxyz(I)~ 
aABCDEFBHIJKLl'INOPQRSTUVWXVZC\JA_•abcdefghiJkl.,apqr•tuvwxyz(I)~ 

aABCDEFBHIJKLt1NOPQRSTUVWXVZC\JA_•abcdefghiJkl11napqr•tuvwxyz<I>~ 
aABCDEFBHIJKLfll«JPQRSTUVWXVZC\JA_'abcdefghiJkl.,apqr•tuvwxyz(I)~ 
aABCDEFBHIJKLl'INOPQRSTUVWXVZC\JA_•abcdefghiJkl.,apqratuvwxyz(I)~ 
8ABCDEFBHIJKLl1NOPCilRSTUVWXVZC\lA_•abcdefghiJkl.,apqr•tuvwxyz<I>~ 

aABCDEFBHIJKLt1NOPGIRSTUVWXVZC\JA_•abcdefghijkl11napqratuvwxyz<I>~ 
aABCDEFBHIJl<Lt1NOPQRSTUVWXVZC\JA_•abcd•fghijkl.napqr•tuvwxyz(I)~ 

aABCDEFBHIJl<Ll1NOPCilRSTUYWXVZC\]A_•.bcd•fvhijkl.,,apqr•tuvwMyz(I)~ 
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Listing 2: The prin ter test program . This rou tine helps to check Epson MX-80 printers for the ghosting problem by producing a print­
ou t simila r to listing 1. Th is program should run under Microsoft BASIC (as used in the TR S-80 and other microcomputers) . 

1 	 'THIS PROGRAH CHECKS YOUR EPSON PRINTER FOR GHOSTING OF 
2 	 •CHARACTERS IN <1> COMPRESSED DOUBLE PRINT MODE 
3 • <2> REBULAR SIZE EMPHASIZED MODE 
10 •-------PRINTER SETUP--------------------------------------­
20 LPRINT CHR•<15)1 •cot1PRESSED CHARACTER t10DE 
30 LPRINT CHR•<27>t C~(71)1 ·DOUBLE PRINT 
40 •-------OUTPUT CHARACTERS FOR TEST-------------------------­
50 BOSUB 1000 
60 •-------PRINTER SETUP--------------------------------------­
70 LPRINT CHR•<1B>1 •CANCELS COl1PRESSED CHARACTER l'10DE 
BO LPRINT CHR$<27>t CHR$(69>1 •EMPHASIZE MODE 
90 aosue 1000 
100 END 
1000 FOR ROW-1 TO 10 
1010 FOR X•04 TO 126 
1020 LPRINT CHR•<X>t 
1030 f\EXT X 
1040 LPRINT1 f\EXT ROW 
10S0 RE~ 

~ 

A Message 
to our Subscribers 

From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you . Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE su bscri bers 
appreciate this controlled 
use of our mailing list, and 
look fo rward to finding 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we bel ieve the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
sim ply send your request to 
BYTE Publications Inc, Attn : 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you . 

Circle 352 on Inquiry card. 

SLUDER PRESENTS 

THE FINEST SYSTEMS & COMPONENTS FROM THE 
FINEST MANUFACTURERS LIKE 

';mpuPro™ ®,@@@@(!)~dlv•••on~ -	 ELECTRONICS 

LOMAS SEATTLE 
PRO~~~~ COMPUTER 

MDRRDW DESIGNS 

85/88 ,64K,( 2 )8" ,DRS,CAB,I/O 4 $2795 . 
Godbout 808h 64K 3095 . 
MPM(T M) 8-16 256K System w/Qumes 6645 . 
LOMAS lOMHz 086, 12 Kw/drives 2995 . 
LOMAS MPM 86 System 256K 3995 . 
Seatt l e System I $2459 . System II 3135 . 
System II 128K & CVT DR CAB & DT 47 5 . 
Seatt l e CPU 80 6 Board Set & DOS 671. 
Seattle RAM+ 192K for IBM w/serial 595 . 
Godbout Di sk 2 $596 . Disk l A&T 371 . 
Morrow Decision l Basic 1295 . 
CPM & MPM ARE TM of Digita l Research 
(714) 	895-1746 All Prices Subject to chg 

PO BOX 951 Westminster, CA 926 3 
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Desk-Top Wonders 

Draw Poker for the Tl-59 

lee Boyle, 2702 E linden, Tucson AZ 85716 

The program presented here is very close to the limits 
of the Tl-59 programmable calculator because it fills 480 
program memory locations and uses 53 data registers. 
When writing such long programs, there are four interre­
lated constraints that you must consider : 

1. The TI-59 has an absolute limit of 960 memory loca­
tions. This number becomes smaller as data registers are 
allocated . 
2. Zero to 100 data registers may be allocated ; however, 
each register subtracts 8 memory locations from the 
available number. 
3. Each call to the random-number generator (using the 
keystrokes PGM 15 SBR OMS) requires 1.4 seconds . Oc­
casional sacrifices must be made in the interest of speed . 
4. Results - if the program doesn 't perform the task , 

New from Tarbell . .. 
4 SERIAL/2 PARALLEL BOARD 

S· l 00 Compatible 
Tarbell Electronics introduces lines, outputs that will drive 
a four-serial/two-parallel port up to 30 ma and inputs with 
board . The four RS-232 serial less than .4 ma load. 
input/output ports utilize four This new board is S-100 
8251 's and eight consecutive compatible and is capable of
8080 ports. Features include creating interrupts for the
full handshaking capability Tarbell CPU. All cables are
and four separate dip-switch included; the board comes
controlled baud-rate generators. completely assembled and
Support is provided by Tarbell 's thoroughly tested with a six­
XIOS for the Digital Research month no-fault full warranty.
MP/M-11. 

Two eight-bit parallel 1/0 ports 
include four eight-bit latches 
(74LS373's) and use four ~ 
consecutive 8080 ports. There 950 DOV LEN PLACE• SUITE B 
are separate handshaking CARSON , CA 90746• (213) 538·4251 

nothing else matters. There are, however, always some 
compromises to be made. 

Finding the right compromises and optimizations to 
make a large program fit into the available memory is 
always a challenge and it is a good way to refine your 
programming technique . 

The game of Draw Poker can be divided into four ma­
jor sections: dealing, evaluating the hand, drawing new 
cards, and betting. In this program, betting takes place 
only after a draw . 

Deal (Key E) 
The basic task of this section of the program is to ran­

domly select eighteen numbers, with no repetition, from 
a set of fifty-two . These numbers must then be stored as 
five cards for the calculator, five for the user, and eight to 
be saved in a draw stack that will allow each party to ex­
change a maximum of four cards. The cards are stored in 
the form RR.S, where RR represents the rank (deuce 
through ace), and S represents the suit. 

One method of drawing without repetition is to assign 
a data register to each card possibility and, when a card is 
chosen, to cross it off by storing a 1 in that register . The 
table is consulted as each card is dealt, to make sure that 
it has not been chosen before . This method is short, 
quick , easy, and random; unfortunately , the table re­
quires fifty-two data registers, and we do not have that 
much memory to spare . 

As a compromise, this program uses one register for 
each of the thirteen ranks , counting to assure that none is 
used more than four times . Suits are determined by the 
value 0 .1, 0 .2, 0 .3, or 0.4, randomly stored in each 
register individually . Each time a card is chosen and the 
corresponding register is incremented, the fractional part 
is also incremented (e.g., 0.5 is reset to 0.1) so that the 
next card chosen from that rank will be of a different suit. 

This method has the disadvantage of allowing you to 
predict the suit of the next card chosen from a given rank, 
but this is rarely , if ever, useful information . 

When all eighteen cards have been dealt , subroutine 
012 of Master Library program 1 is used to erase the deal­
ing table. Subroutine SUM then uses this space to create a 
tally table that records the number of cards of each rank 
dealt to the calculator. Finally, subroutine A ' is called to 
display your hand. 

Evaluation (Subroutine FIX) 
In evaluating a poker hand , the calculator must test for 

three conditions : 

434 July 1982 © BYTE Publications Inc Circle 375 on Inquiry card. 



Circle 151 on inquiry card. 

Listing 1: Draw Poker for the Tl-59 programmable calculator. 

WARNING! 
Electric Power Pollution. 


Spikes & Lightning 

HAZARDOUS to 


MICROCOMPUTERS!! 

Patented ISOLATORS provide 


protection from . .. 
• Computer errors cause by 

power llne lnter1erence 
• Computer errors due to system 

equipment Interaction 
• Spike damage caused by 

coplar/elavator/alr conditioners 
• Lightning caused damaga 

Pat. #4.259,705
MONEY BACK GUARANTEE! 

• ISOLATOR (IS0·1) 3 Isolated 3-prong sockets; Spike Suppression; 
useful tor small offices, laboratories, classrooms. .. .. ... . . $69.95 

• ISOLATOR (IS0·2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful tor multiple equipment Install•· 
tlona. ........ .. . ....... . ...... . . ............. ... ... $69.95 

• 	SUPER ISOLATOR (IS0·3) almllar to IS0·1 except double Isolation & 
oversize Spike Suppression; widely used tor severe elactrlcal noise 
situations such as factories or large offices. ... . ......... $104.95 

•SUPER ISOLATOR (IS0·11) almllar to IS0·2 except double Isolated 
socket banks & Oversize Spike Suppression; for the larger system In 
aevere altuatlons.. ........ .. .... . ........... .. ...... $104.95 

•MAGNUM 	ISOLATOR (IS0·1 7) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SENSITIVE Systems In extremely 
Harsh environments... . . ...... . ... . ................. $161.95 

• CIRCUIT BREAKER, any model (Add·CB) ....... . .... .. Add $9.00 

•REMOTE SWITCH, any model (Add·RS) .............. Add $16.00 

AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1·600.225·4676 (except AK, HI, PR & Canada) 

ISQ.2 

££7Electronic Specialists, Inc. 
, I• Soulh Ma on Street Bo• 389 "•' •O • Mass 01160 

16111655 , 53; 

MM-103 MODEMS 

With our unbHtable qu1lity. 
low cost. one·yur w1rr1nty 

ind 24 hour 1 dey Tnt C1ntar. 
you won"t find 1 llott1r S·1DD 
bu1 modem thin tht MM·103! 

Cal Of wrttt for brochure 
wMt pnc1 Wl l OflTllt+on: 

POTOMAC MICRD·MAGIC,llllC. 

5201 l1tsburg Pih , Su1t1 604 


F1Ns Churth. VA 22041 

17031319-9660 IVOICEI 


11031379-0303 IMOOEM: 300 BAU01 


MEETS IEEE S- 100 STANDARDS 

m i(".{() 

m.,, 1 AFTER ALL••• 
ALL MODEMS 

ARE NOT 
CREATED EQUAL ! 
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000 
001 
002 
003 
004 
005 
006 
007 
oo ::: 
00'3 
010 
011 
012 
013 
014 
015 
016 
01 { 
Cl 1::: 
01 '3 
020 
021 
1]22 
Ct2 :3 
0 24 
025 
0 26 
027 

1) 2'3 
o :~: o 

0 3 1 
0 3 2 
03 :~: 

0 3 4 
035 
0 3 6 
o:;: 7 

o :~: '3 
040 
041 
042 
043 
044 
045 
(146 
047 
c1 4::: 
04'3 
050 

00 
42 
05 
04 
03 
42 

24 
E113 
10 
42 
o :~: 

01 
01 

00 
(I 1 
c1 :~: 

42 
06 
76 
:::5 
6'3 
20 
01 
:32 
73 
00 
77 
:::7 
00 
42 
03 
6 1 
t.5 
76 
::: 7 
43 
00 
42 
02 
01 
44 
03 
05 

LE:L 
FI =·=, 
I t·~ \.' 

01 
0 

::;TO 
05 
4 
.-, 
·~· 

::;T O 
01 

F.:CL 
24 

OF' 
10 

::;TD 
0 3 
1 
1 

::;TO 
00 
1 

::;TO 
0 6 

LBL 
+ 

OF' 
20 
1 

,=·=,: T 
pr:+ 

00 
CiE 

I FF 
0 

:3T D 
03 

CiTD 
:< 

LBL 
I FF 
F.:CL 

00 
:3 TD 

02 
1 

::;UM 
03 
·
c:­
-' 

051 
052 
1)5 :3 
054 
055 
056 
057 

05 '3 
0 60 
061 

063 
064 
065 
066 
067 
06 ::: 
0 6'3 
070 
0 71 
0 72 
073 
074 
075 
076 
077 
[1 7::: 
07'3 
o:::o 
o:::1 

0 :::3 
0:::4 
c1 :::5 
o:::6 

o :::'3 
0'30 
0'31 
[1 '3 2 
n·::i ::: 
0'34 
0 '3 5 
0 '36 
0 '37 
c1 13::: 
0'3'3 
100 

43 F.:CL 
03 03 
2 2 It·~ '.,.' 

t· { EO 
c:-c:­
._1 ._ 1 

4 ~: F.:C:L 
00 00 
42 ::;TO 
04 04 

44 
01 
76 
c:-c:­
._1 ._ 1 

02 

""":' .-. 
i" •.:.• 

00 

0 1 
·35 
4.::!. 
01 
4 ·:· 
00 
:::"? 
01 
43 
4:=: 
04 
76 
4 :;: 
42 
05 
0 4 
07 

::;UM 
01 

LB L 

2 

F.:C+ 

00 


I t·4\:1 


Ci E 

+ 
1 

::;UM 
01 

F.:CL 
0 0 

I FF 
0 1 

F.:C L 
E>=:c: 

04 
LB L 
F.'. CL 
STD 

05 
4 
7 

4 :~: F.:C: L 
01 01 
2 2. I t·~ ',/ 
6 ..­ E!J 

:::6 ::;TF 
01 01 
7t, LE:L 
E.5 .:·:. 
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Circle 125 on Inquiry card . 

Overcome 

CP/M Limitations 


TurboDOS 
• CPIM Compatible Virtually any CPIM 

(ver. 2.x) program will run under Tur­
boDOS without mod1llcahon. Fully media 
compatible with standard CP M-formal 
diskettes. 

• 	 Spectacular Per1ormance Programs 
run 3-10 limes laster than TRSDOS or 
CPIM Benchmark results to 20 times fas ­
ter with some apphcations, as tested by 
an independent firm. 

• 	 Double-Sided Drive Support Provides 
1.25 MBytes of Storage per 8" double· 
sided/density disk. Intermix combrnat1ons 
of single or doubles sided drives on line. 

• 	 Expanded Directories Store more files 
and information per disk. 

• 	 Automatic Density/Side Recognition 
Detects changes m disk format automati­
cally. Change disks at any lime without 
comprom1s1ng data or "BDOS'Read· 
Only" errors. 

• 	 Fast Disk Backup Copy an 8" SSIDDd1s· 
kette (61 OK) 1n less than 80 seconds. 

Versions for TRS-80 Mod II & Xerox 820. 

Print spooling option $50 additional. 

Adaptable to any Z80-based computer. $249 


Manual $25~---. DATA-RX, INC. 
refundable

686 Lighthouse Ave. , Monterey, Ca 93940 with purchase. 
(408) 375-2775 

TU RBOOOS 1s !he reo1stere<1 Hadtmirk ol Software 2000 

CPI M. MP/ M. ano CP/ NET are reo1s1ered trademarks ot Oig11al Researcri DealertOEM lnqumes Invited. 


DEC LSI-11 
Components 

Dependable service 
at discount prices 
Domestic 
and Export 

m•n•
Carnpu1er Supp~•ers .. ~n~. 
25 Chatham Rd ., Summit, N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

IIIIIIIIIIIIIrilliil"i'iilili<. 

The Professional 
CP/M-Compatible 
Operating System 

Copy a double s1dedldens11y diskette 
(1 .25 MBytes) 1n under 1 min. 45 sec. 

• 	 Hard Disk Drive Support Supports large 
hard disks 1n excess ol 1.000 MBytes 
without partitioning . 

• 	 Advanced Utilities Complete set of disk 
utilities. system date and time functions. 
communications channel interlace. and 
more included. 

• 	 Enhanced Aulomatlc Prlnl Spooling 
Run multiple printers simultaneously. 
Supports muluple queues and printers on 
spooling versions, standard. 

• 	 Advanced Mainframe-like Features In­
cludes read-after-write validation of all 
disk update operabons, type-ahead buf· 
fers. incremental disk backup u11llty, 
password/log-on security, system date 
and time functions , accepts string of multi­
ple commands. and many other 
capab1ht1es not avai lable under CP M or 
TRSDOS. Multi-user networking versions 
also available. 

Only 

Desk-Top Wonders ------ ­

Listing 1 continued: 
15 :3 10 EI10 1 '3 7 D'.::;::: 
154102 06 06 
155 21 2 11 c1:3 :::s + 
156 Ct 1 1104 4 ::: F.:CL 
157 ( i ~:; E: F'..-. c:::- .-.c:::­

.::. ._I .::. ._I105 15::: ::: ::: II t11::;106 I t·~ 1
·/ 15 '3 04 4c::- (j107 ._I - ·· It·~ T 

160 '35::·:: ~ T 
161 5'3 rt-n10'3 c12 .

.::.
-, 

<:' C' 
._ 1._1110 05 C'

·-' 163 01 1111 42 ~:;T O 
164 00 0112 (17 
1651 1:3 04 4 
166114 '.:;To 
167 01 0 1115 06 06 ·37 r1 ::;z116 LE:L 16'3 00 00D'.:;z117 
170 10 E'11 ::: OF' 
171 01 1.-. -:0 .-,-:­1 1 '3 .::. ( .::. .. ,-.172 c1::: C•120 F.' 1-:* 
1

..., .-, 
1' .,:1 42 '.:;TO121 07 07 

174 00 001:::: 22 I t·~ '.,.1 

175 02 212 :3 It·~ T 
176 05 C' 

·-'124 I t·~ 1
:/ 

,• ~ E1J 42 '.:;TO125 t • ( 
0 1 01126 t·4DF' 

17•'.:j
I • · 04 4r1~:;z 

1 :::o06 06 
1:::1 7t1 LBL 
1:::2 45 \ ' ::-::1 :~:o 01 1 

1 :~: 1 44 '.:;UM 1::::3 01 1 
1:::4 02 21:32 01 01 

..., id. ·:~ 1:::5 .. 1 '.:; E: F.:I ·-· F.:CL 
1:::t, DM'.:;134 02 02 ,-,...,
1 1:1 .. 01 11 :~: 5 42 '.:;To .-,1 :~: E. 0 4 04 ..:• 

1.-,..., '35..:1( ..- t· LE:L 
l '30 5'3 IHT1·:·II·=·l 6 ::: t·40 F' 
1 '31 42 '.3TD1 

. 

:::q 7 :~: F.: c:* 
1 1=: ·::r•· ~ 02 02 

141 'j 2 F.: Tt·1 
140 n 1 o1 

7:3 F.:C:* 
1 '34 1)2 02 

143 15 E 
142 LE: L 

l '35 GE 
l 13E, 45 \' >::144 01 1 
1 '37 22 I t·4 \.'03 .

-.:•
-. 

146 '.:;TO 5 '3 I t·4 T 
147 00 00 1 '3'3 ::< 
14::: 01 1 200 01 1 

01 1 20 1 0 0 0 
150 42 '.3TO 2(12 '35 
151 Ct1 01 It-~ \ 1 

1c:: ·:· ._ 1 .:._ 2 04 EOLBL 
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Circle 391 on inquiry card . 

MODEM HEADQUARTERS 
Connect any computer or terminal to the phone /Ines! 
1200 Baud - 120 Characters per Second 

Lis ting 1 continued: Penrll 300/ 1200 .......... .... . . ... .... .. .. . ....... $739 
•-, C"' """:' p ...-. Bell 212A identical. Full duplex, RS232. 1200 and 300 Baud.205 .::. ._: :' '31 . ·. . ·-· Originate/ auto-answer. Phone connection via RJ11C 
·-i~ ,-1 

standard phone jack. One year warranty. Self-test. Fits 
under phone. 

206 .• .::. ._i ::1 05 
207 04 4 25'3 42 STD 300/ 1200 Auto-Dialer .. ..... .. . . . . . ..... . . . ... . ... $225 

Allows any computer to automatically dial out through 
the Penril 300/ 1200. 

22 It·~ \' 260 07 07 
20'3 74 ::;M+ 2E· 1 76 LE:L 

300 Baud - 30 Characters per Second
210 02 2t:2 66 F'AU Phone Link Acoustic Modem . . ... ............. .... $129 
·:· 1 1 Originate and Answer. Half/ Full duplex. RS232 . Operates04 4 2E1 :3 6'3 DP
~J. ..L .-..-, .-, .-, with any standard telephone. Indicators for On, Carrier,
212 76 LE:L 2t:4 .::. .:.1 .::-:.· Self-test, Send Data, Receive Data. One year warranty. 

Micro-link . ..... ... ...... .. . . . ..... . . ... . .. . ... . . $179 
c:-c:­

2 1 :3 Lt·~>=: 2E·5 7:3 F.'.C:* 
Originate/ Auto-Answer, Half/ Full duplex. RS232. Phone214 2E1E. o:::: o::::._1 ._ 1 connection via RJ11 C standard phone jack. Indicators for
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Listing 1 continued : 

DATA 

o. 43 
44 

o. 
-r ,.::1.000 11 .·1 _, 

:3. (11) 111 47 
7.(11111 
2. 11c122 4 '3 
4. 11122 5[1 

c:- i 
._I l 
C" .- , 
._I~ 

1. Five cards in sequence by rank define a straight. 
2. 	Multiple cards of the same rank define 2 , 3 , or 4 of a 

kind. 
3. Five cards of the same suit define a flush . 

To save steps, the first two of these conditions are 
tested simultaneously by stepping through the tally table 
rank by rank. If five sequential cards are found , 8, the 
code for a straight , is added into ROl (data register 01 ). If 
a tally value is 2, 3, or 4, the hand will contain the cor­
responding multiple , and the appropriate code (3, 4, or S, 
respectively ) is added into ROl. 

To test for a flush , the program compares the frac­
tional parts of the five cards; if they are all equal , the 
hand contains a flush (code= 1) . 

Since half of the possible poker hands contain more 
than one of these conditions, provisions must be made to 
allow the results to be combined . For example, if a pair 
and three of a kind are found in the same hand, the 
calculator must recognize that it has a full house . To 
reduce the amount of program logic required , the poker 
hands have been assigned code numbers that can be 
added to give the total value of the hand. For example, 
the codes for a pair and for three of a kind are 3 and 4 
respectively, so the code 7 denotes a full house. Similarly , 
8 (straight )+l(flush )=9(straight flush ). In each case, the 
details of the hand (pair of what? ) are stored in R04 and 
ROS . 

The final steps of this program section use the table in 
R44 to RS2 to translate the value in ROl into a new code 
giving the relative value of the hand (0 through 8) as the 
integer part and a symbolic representation of the hand as 
the fractional part (see table 1). 

Draw (Keys C and 0) 
This section is relatively simple. Indicate those cards 

you wish to discard (if any) as 1 for the first card, 2 for 
the second, etc. You are trusted to discard no more than 
four cards . 

The program then calls subroutine FIX to evaluate its 
hand. If the value is four-of-a-ki nd or better, no discard is 
made . If no hand is discovered , the calculator simply 

discards all but the high card. Otherwise, the rank of 
each card is compared to the values in R04 and ROS to 
determine whether or not that card is used in the hand . If 
it is not , it is discarded . Discarding is simply a matter of 
storing a zero in that register. 

When the calculator has finished discarding, it stops to 
display the number of cards it is taking , then fills the 
zeroed register from the previously dealt draw stack. 
Your hand is then displayed as before, and the program is 
ready to begin betting . 

Betting (Keys A and B) 
Memory limitations have made this section simpler 

than it could be . It is, however, capable of some realistic 
betting exchanges . 

The calculator always opens with five. You may then 
call by pressing A, fold by pressing B, or raise the pot by 
entering the new total (not the amount of the raise ) and 
pressing R/ S. In the latter case, the program compares 
the value of the pot to a betting limit and calls, folds, o r 
raises accordingly. The betting limit is an arbitrary func­
tion involving the value of the calculator's hand and a 
random number. 

When either party calls, the calculator displays the 
symbolic value of its hand, or the high card if it has no 
hand . This value may also be displayed at your option 

UV EPROM ERASER 
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• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97.50. 

(Rugged steel tlflclosure with bottom drawer) 

THE BEST 6809 SINGLE BOARD COMPUTER AVAILULE 
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PHONE ORDERS (305) n&-5870 
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LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE. FLORIDA 33311 

ADO: SJ.00 SHIPPING, $2.00 C.0 .0 . CHARGES 
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Desk-Top Wonder•---------------------------­

Listing 2: A sample run of Draw Poker for the Tl-59 program­after either party has folded . The calculator's individual 
cards are available for display at your request. 

When you fold, the calculator displays the amount you 
have forfeited . The calculator folds by displaying a zero . 
You must keep track of your own winnings. 

This program is shown in listing 1, with a sample run 
given in listing 2. Before the program is executed, the 
data in table 1 should be loaded into the calculator . The 
register allocations are given in table 2, and the user 
definable key functions for this program are given in 
table 3. The sample run in listing 2 should clarify the pro­
gram operation ; when in doubt , press the R/ S key. • 

Register Code Hand 

43 0 No hand 
44 5.88888 Flush 
45 0 Not used 
46 1.0001 1 Pair 
47 3.00111 3 of a kind 
48 7.01111 4 of a kind 
49 2.11022 2 pair 
50 4.11122 Full house 
51 6.12345 Straight 
52 8.12348888 Straight flush 

Table 1: Numerical codes for poker hands. This data must be 
in memory at the beginning of execution. To store them on a 
data card, the WRITE 3 command can be used. The codes 
listed here are shown as they are used internally; when they 
are displayed, the integer part of the number is replaced by 
the detail value from R04 . For example , a jack-high straight is 
displayed as 11 .12345. 

Reg ister Function 

00 Various functions 
01 Hand code 

02 ,03 Various functions 
04 ,05 Hand deta ils 

06, 07 , 08 Various functions 
09 Random seed 

12 through 24 Deal/tally tables 
25 through 29 Calculator 's cards 
30 through 34 Player 's cards 
35 through 42 Draw stack 
43 through 52 Code table (table 1) 

Table 2: Data register allocations. Note that registers 00, 02 , 
03 , and 06 through 08 serve temporary functions at various 
points throughout the program. 

Key Use 

A Call 
8 Fold 
C Discard 
D Draw 
E Deal 

Table 3: User-defined keys for Tl-59 Draw Poker. 

mable calculator. 

Keystrokes Diaplay 
3. 45 3.45 

E .11111111 11 

R/ S 2.4 
4.2 
9.2 
7.3 
3 .4 

JC 0 

2C 0 

4C 0 

SC 0 

D 0 


R/S .1111111111 

R/S 4.3 
2.1 
9.2 
9.3 
9.4 

R/S 5 

7 R/S 12 

A 14.01111 

R/S . 111 1111111 

R/S 14 .3 
14.4 
10.2 
14. l 
14.2 

R/S .111 1111 111 

Commenta 
Seed for random -number gen­
erator . Enter a new number each 
time you begin to use the program. 
Deal (takes about 2 minutes); when 
the calcu lator is ready to display 
your hand, it regains your attention 
by displaying . 111111 111 1. 
Your cards are d isplayed , pausing 
1.5 seconds for each card to allow 
you to copy (or memorize) them. 

Discard ; you are keeping only the 

third card dealt to you. 


Draw; you press D when you are 

finished discarding . The calculator 

shows that it is not discarding any 

cards . 

The new cards are dealt from the 

draw stack. 

You r ca rds are displayed as 

before. 


The calculator opens the betting 

with 5. 

You ra ise 2. The calculator raises 

again by 5. 

Call; you call at 12. The calculator 

shows that it has four aces ( l4's) . 

Not trusting the machine, you de ­

mand to see its cards. Otherwise 

you would press E for the next 

hand . 

The calculator's cards are dis ­

played as yours were before . 


You admit defeat and call for the 

next hand to be dealt. Pressing E 

would have the same effect. 


BYTE's Bits 


FORTH Coding Sheets 

A FORTH coding sheet, used for documenting the operation of 
FORTH words (progra ms), is available free of charge from 
Curry Associates . Alth ough space does not permit us to show 
an example of the sheet, suffice to say that it a llows the user to 
show the effects of FORTH words o n both the parameter and 
return stacks, as well as make comments on the definition in 
progress . The coding sheet ca n be photocopied and used w ith­
out restriction . To get a copy of the sheet, write Curry 
Associates, POB 11324, Palo A lto, CA 94306 . • 
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Programming Quickies 

Generate Huffman Codes 
Jeff Sellers 


Perkins-Elmer Corporation 

Main Ave. 


Norwalk, CT 06856 


As Harold Corbin reported in "An Introduction to 
Data Compression" (April 1981 BYTE, page 218), the 
Huffman coding technique can be used to significantly 
reduce the number of bits required to represent a set of 
characters. I wrote a BASIC program that constructs a 
data tree and traces each character's path (see listing 1). 
The program reads data pairs consisting of a symbol or 
phrase and its rate of occurrence . With this information , 
a binary tree is set up in the matrix labeled P. Each row in 
this matrix contains two branch labels and the node's rate 
of occurrence (i .e. , the sum of the two branch frequen­
cies). Once the tree is complete, each character's path 
through the branches is traced, and the resulting code is 
stored in the matrix labeled H. 

It's important to remember that the code produced by 
the program is not unique. Different results are obtained 
if the order of data entry is changed. The character set is 
not limited to single symbols . 

I wrote my program for an IBM 5100 portable com­
puter, but it should work well with most small computers 
with little or no modification . It allows each symbol en­
try to be up to 16 bytes long, which permits commonly 
found phrases to be assigned separate codes. This ap­
proach reduces storage requirements even further. Also, 
the frequency data does not have to be normalized to 1. It 
could be entered as a percentage or as the number of 
times each character or phrase is found in a file. • 

Listing 1: A BASIC program that produces a Huffman code for a set of characters and phrases. Th ough written to run on the IBM 
5100 portable computer, it should work equally well on most small computers with little or no modification. 

l 0 REM ----------------HUFFMAN CODE GH!EP.f<TOR----------------------­
2 0 REM TH I s PROGRr111 1,.11 LL ACCEPT A LI ST 
~Q REM FREQUEllC'f OF OCCURRENCE OF EACH 
40 REM IHFORl1MTI ON EACH SYMBOL WILL £E 
70 REM JEFF SELLERS 27 MAY 198 1 
SO DIM CSC100), P ( 5Q , 3) 
90 DIM F ( l0 0 ); H( 5 0, 20 ) 
l Ot) E-= 1 
11 0 PRINT 
12 0 l=':El1 GET CHARA1:.TERS At~C> F"F~E•;!UENCY 
130 READ C$ CE ), F CE> 
140 IF F ( E)c9·;99 THW 180 
150 E=E+l 
160 GO TO 130 
170 REM GET RIWTHER CHARACTER 
180 !lei 
190 E•E-1 
200 REM E• l~UMBER OF SVMBOLS EHTERED 
2 1 0 REM THIS SECTION FORMS THE BINARY TREE . 
220 REM WHICH MAKEUP EACH HODE I S PLACED IN 

OF svr1E:OL 'S At~.. THE 

S'IME<OL . FROM THI S 

G l \.1Et~ A CCDE . 

A LI ST OF THE BF.AllCHES 
MATRIX P 

230 REM Ot~E BRRl~CH'S LABEL I S IN COLUMN l WHI LE THE OTHER 
240 REM LABEL I S IN COLUMN 2. THE THIRD COL UMN CONTAINS THE 
250 REM RATE OF OCCURRENCE FOR THfiT NODE , 
260 GOSUB 7~0 
270 REM GET SYMBOL OR NODE WI TH LOWEST FREQ. IN INDEX I 
28 0 REM M I S THE VALUE OF THE OCCURRE l~CE RRTE 
290 ?F M•9999 THEH 430 
300 P < IL l ) • l 
310 t1lcl1 
32 Q GOSUB 75 0 
330 REM GET l~EXT LOWEST FREQ VFtLUE RN[> ITS HIDEX 
340 IF M•9999 THEH 430 
350 P ( ll ,2)= 1 
36 0 RE11 CALCULATE l~E~J NODE 'S FREQ 
370 P<Il , ~)=M l•f'1 
~80 Il:Il+-1 
390 GO TO 260 
410 REM THI S SECTION TRACES EACH SYl160L FROM THE TOP 
420 REM OF THE TREE TO THE BASE 
430 FOR T=l TCt E 
44 C• S""T 
4'50 R.Et1 N I S THE t-~IJM8EF~ OF HODES It~ THE TREE 
4€. 0 H=I 1-1 
4 70 tl:'.=1 
4 8(1 FOR K :z:t~2 T O N 
49 0 RCJ1 I S THI S 8RAHCH PART OF THI S t~ODE'? 
500 IF S <>P <K. 1 ) THEtl 5~0 
510 F:EM VES, HOD A ZEP.O TO THE CODE 
~20 F=O 
53tJ GO TO 5SO 
54(1 REM I S THI S BRANCH PART OF THI S t-mDE7 
550 IF S<>P<t: , 2 ) THEH 6 10 
~6(• REM YE$, ADV A OHE TO THE CODE 

570 F = 1 
~S 0 GQSUB 99 0 
~9 0 REM CALCULATE THC: LABEL OF THE NEXT NODE TO F mD 
.;t)(I S=l ' •E 
610 tlEXT K 
6:: (1 REl'1 TRACE NE ~~T CHMRHC7EF: THF,OUGH TF:EE 
•:.:, (1 !IE~T T 
64(1 F~En THI$ S E C' TIOM PF.:!HT S THE CHRRfiCTEF ';:.ET Mt~r· C(1(·ES 
~:.5(•
.:.i:. c· 
671) 
6f:(1 
.;-:i 1j 
7(1 (1 
710 
7:: 0 
7"3 0 
740 
7'5 0 
76 0 
770 
7S (1 

79 0 
800 
8 1 0 
620 
830 
840 
850 
8<-0 
870 
880 
890 
90(1 
910 
920 
930 
94(1 
950 
960 
97 0 
980 
99 0 
l 0(10 REM THE LE~lGTH OF EACH CODE 
1 0 10 REM 
10~ 0 HCT , l )=H<T , 1) + 1 

F OR Z= 1 TO E 
PRINT c .i O: Z ) ,;' '; 
F ·JR \'=H <:. , 1 ) Tl) 1 STEP -1 
F'F; IHT H•: :. J Y•l ); 
HE XT Y 
F::EM 
PE11 EHt• OF LltlE 
PF; IHT 
HEXT 2 
STOP 
i='EM SU8ROUT I NE SMFtLL 
F'EM THI S ROUTINE RETURNS, THE S MALLES T FF'E f.! UEHCY 
REf1 VALUE I M f1 , F'•J itHER I S IN I . IT REPLfi(;:ES 

REM THE $ MALL FREQ. WI TH 9999 , 

F'.Ef1 IT SEARCHES BOTH 7HE CHAR, FREQ . ARF.:AY F MND 

REM THE FREQ . OF t;ODES IH MATRI X P COLUMl·l 3. 

M•9999 
FOR J •1 TO E 
IF F ( J') ) f1 THEt~ 860 
M=F <J > 
JaJ 
MEXT J 
FOR Jc l TO 11-1 
IF P <J, 3 )}M THEN ~ 1 0 
M=P ( J, 3> 
I==J+E 
NEXT J 
IF I <=E THEN 9:;0 
P <I - E , 3 ) =9999 
GO TO 960 
F 0 ) =9999 
RETURN 
REM El~D SUBROUT INE SMRLL 
REM 
REM SIJBROUT I NE HUFFY. PLACES FLAG rn 11ATRI X H 

I S IN MATR IX H COLUMI~ l 

C2=H <T . 1 ) ..-1 
H<T , C:2 ) o:F 
RETURN 

1 030 
1040 
1 0'30 
1 (160 
1 070 
108(1 
112 0 

REi'l HERE I S A SAMPLE CATA 'SET , 
ORTA ' A,. , 30, ' E ' , 2'5, ' 1 ' , 20, ' O', 1~ , ' IJ ', 1 0 
DATA JEt m GF DFtTA "', 9999 
EHD 
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Tuning Up the 1802 

A Simple Music Composition Trainer 


The RCA VIP can give beginning composers audio and visual 
feedback. 

Art Makosinski 

692 Albert St. 


Fredericton, New Brunswick, E3B 2C4, Canada 


Trying to represent a hummed note on a musical staff 
can be frustrating for the inexperienced composer, but for 
many people the personal computer has come to the 
rescue . However, music programs and their associated 
hardware are quite complicated, and it can take as long 
to master them on a personal computer as it does to learn 
how to play a cathedral-sized organ. 

Here's a program that can help budding computer 
musicians grasp the basics of music and have fun at the 
same time . The program lets you hear the tones as they 
are entered on a keyboard while simultaneously display­
ing them on a musical staff . It stores the notes and allows 
for editing and controlled playback . Written for the RCA 
VIP equipped with at least 2K bytes of memory and the 
512-byte CHIP-8 interpreter, the program will also work 
on an ELF II preprogrammed with CHIP-8. 

For those unfamiliar with the CHIP-8, it's a hexadeci­
mal interpreter written by RCA for its CDP 1802 micro­
processor. In the world of software, interpreters lie some­

where between assembly-level programs and more elabo­
rate compiled languages (such as FORTRAN). They 
allow program execution at a reasonable speed, while re­
taining the programming ease and logic of a higher-level 
language . 

Two accessories are needed to use this music program: 
the RCA VP595 Sound Board and an ASCII- (American 
Standard Code for Information Interchange) encoded 
keyboard. Although RCA offers a full ASCII keyboard 
for the VIP, almost any will suffice once the strobe 
polarity is determined . See figure 1 for a keyboard-to­
VIP wiring diagram. 

The VP595 
The VP595 is a single-channel , 256-note programmable 

tone generator with a built-in speaker, volume control , 
and an output jack . At $30, it's a pretty good buy . Its 
8-bit parallel port provides the division ratio necessary 
for playing back the required note. The tonal range is 
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ASCII KEYBOARD HOOK-UP 
TO VIP INPUT PORT 

KEYB OARD 	 VIP BYTE I/O INTERFACE 

BIT Nl/MBER 	 PIN SIGNAL NAME 

BIT l (LSB) 	 BUSO(LSB)C>-----------0 
BIT 2 	 BUS lC>--------G) 
BIT 3 	 BUS 2~ 
BIT 4 	 BUS 3 e>-----B 
BIT 5 	 BUS 4 C>--------G) 
BIT 6 	 BUS 5 ~ 
BIT 7 (MSB) 	 BUS 6 C>---------8 
KEY DOWN (Vl ~ EF4 

STROBE ( Jl_ l 	 SETC>-------0 
GROUND 	 GROUND~ 
Figure 1: Connection diagram for adding an ASCII-encoded 
keyboard to th e VIP computer. If keyboard data is v alid fo r the 
duration of the Key Dow n signal , no Strobe signal is necessary. 
If the Key Down signal is not available from the keyboard , an 
inversion of the Strobe signal can be used . 

from 110 Hz (A-natural in the second octave) to 6645 Hz 
(G-sharp in the eighth octave). However, the entire range 
can be shifted up or down by adjusting a trimmer resistor 
on the circuit board. These notes can be selected by feed­
ing 1-byte instructions from the VIP's hexadecimal key­
board or, more conveniently , by letting the VIP interpret 
the ASCII output of a standard alphanumeric keyboard . 

The Music Program 
The music program : 

• converts your ASCII keyboard into a piano-like key­
board that plays musical notes as appropriate keys are 
pressed . 
• when used with a video monitor , displays the notes se­
quentially on a musical staff as it plays (to a maximum of 
60 notes onscreen at one time). 
• stores, plays back, and redisplays a composition of up 
to 60 notes, allowing full backspace erasure plus control 
of note length and pauses . 
• translates notes into their alphanumeric equivalents 
and redisplays them in that form during playback. 

As a practical compromise of keyboard accessibility 
and graphic resolution, two full octaves, including 
sharps, are used , but enough room is left in the program 
to extend that to three or four octaves. 

The keyboard keys work like a piano (see table la). For 
example , the duration of each note played back is pro­
portional to the length of time the note key is pressed. 
Additional keys are used for control and editing, as 
shown in table lb. 

la 

Key: A I S I D I F I G I H I J I K I L I ; I I I Q IW I E 

Note: C4 J D4 J E4 J F4 J G4 J A4 J B4 J C5 J D5 J E5 J F5 J G5 J A5 J B5 

lb 

Key 	 Use 
Backspace or Tab 	 Erases last note entry from the 

screen and from memory . It 's 
possible to clear all notes except 
the first one by repeatedly 
pressing either key. 

Return 	 Plays back the entered notes and 
redisplays them. 

Spacebar 	 Bl inks cursor and stores a rest 
(silent interval} in memory. As with 
notes, the length of t ime the space 
key is pressed will be duplicated 
upon playback . 

1, 2, 3, 4. 5 	 Determine length of space be· 
tween the played-back notes 
(default value 1s 2). 

9 	 Clears the screen , plays back, and 
displays the alphanumeric equiva­
lent of the first page (top staff). 
Pressing the key again erases the 
screen , plays back , and displays 
the second page (bottom staff) . 

0 	 Same as 9, but no note playback. 

Table 1: Using the VIP keyboard . Table l a shows w hich keys 
produce w hich notes. Sharps are produ ced by holding down 
the shift key as the note key is pressed. Table lb gives a 
description of the fu nctions of each command key . 

Preparing the CHIP-8 
CHIP-8 instructions have a simple, consistent format 

(see table 2). Each instruction is 2 bytes long (4 hexadeci­
mal digits) and performs an assigned, individual func­
tion . In examining each of the CHIP-B's 31 instructions, 
the first letter or number is always fixed , while the next 
three can stand for memory address (mmm), hexadecimal 
variables (x or y), hexadecimal constants (kk ), or special 
display data (n). For instance, jumping to memory loca­
tion 200 is performed using the instruction lmmm , re­
written as 1200. In other instructions, assigning a value of 
16 to the hexadecimal variable A is done by using the 
6xkk instruction , which would be rewritten as 6AOF. 

A useful instruction is the Dxyn, which displays on the 
screen a pattern n-bits high according to the coordinate 
values of x and y. As an example, a DABl instruction 
would display a single bit at screen coordinates x = 

value of variable A , and y = variable B. By continually 
changing variables ' values, bits and whole patterns can 
be made to move quickly across the display screen . 
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Instruction 

1mmm 

Bmmm 

2mmm 

ODEE 
3Xkk 
4Xkk 
5XYO 
9XYO 
EX9E 

EXA1 

6Xkk 
CXkk 

7Xkk 
8XYO 
8XY1 
8XY2 

8XY4 

8XY5 

FX07 
FXOA 

FX15 

FX18 

Ammm 

FX1E 

FX29 

FX33 

FX55 

FX65 

OOEO 
DXYn 

Ommm 

Operation 

Go to Ommm (memory address 
mmm) 
Go to Ommm + VO (memory 
address incremented) 
Do subroutine at Ommm (must 
end with OOEE) 
Return from subroutine 
Skip next instruction if VX = kk 
Skip next instruction if VX * kk 
Skip next instruction if VX = VY 
Skip next instruction if VX * VY 
Skip next instruction if 
VX = Hexadecimal key (least 
significant digit) 
Skip next instruction if 
VX * Hexadecimal key (least 
significant digit) 
Let VX = kk 
Let VX = Random Byte 
(kk = Mask) 
Let VX = VX + kk 
Let VX = VY 
Let VX = VXJVY (VF changed) 
Let VX = VX and VY (VF 
changed) 
Let VX = VX + VY (VF = 00 if 
VX + VY s FF, VF = 01 if 
VX +VY> FF) 
Let VX = VX - VY (VF = 00 if 
VX < VY. VF = 01 if VX ?: VY) 
Let VX = current timer value 
Let VX = hexadecimal key digit 
(waits for any key pressed) 
Set timer= VX (0 1 = 1160 
second) 
Set tone duration = VX 
(01 = 1160 second) 
Let I = Ommm (memory pointer 
for current data) 
Let I = 1·+ VX (memory pointer 
increment) 
Let I = 5·byte display pattern for 
the least significant digit of VX 
Let Ml = 3-decimal digit 
equivalent of VX (I unchanged) 
Let MI = VO : VX 
(I= I+ X + 1) 
Let VO : VX = MI 
(I= I+ X + 1) 
Erase display (all Os) 
Show n-byte Ml pattern at 
VX - VY coordinates. I un· 
changed. Ml pattern is combined 
with existing display via 
Exclusive-OR function. VF = 01 
ii a 1 in Ml pattern matches 1 in 
existing display. 
Do machine-language subrout ine 
at Ommm (subroutine must end 
with D4 byte) 

Table 2: CHIP-8 instructions. In this table, x and y are 
variables, kk represents a hexadecimal constant, mmm is a 
hexadecimal address in memory, and n is a hexadecimal 
height pattern indicator. 

While the original CHIP-8 interpreter was written 
primarily for graphic displays and games, new instruc­
tions can be added and the interpreter may be modified to 
suit a given application . Such was the case here, because 
the standard CHIP-8 lacks an input-port status instruc­
tion and an output-port command. Changing the follow­
ing codes in the CHIP-8 creates the necessary additional 
instructions, called FxOO and FxF9: 

CHIP-8 Memory Location 
0100 
0102 
0103 
0104 
01F9 
OlFA 
OlFB 

New Instruction 
3F 04 
E6 
68 
04 
E6 
63 
04 

FxOO-reads into VX the value at the input port when a 

key is pressed ; otherwise, VX = 0. 

FxF9-sends the value of VX to the output port and the 

sound board. 


Program Details 
The hexadecimal listing {listing 1) is divided into sepa­

rate blocks, with unused memory space in between. 
When entering the code, it 's important to readdress the 
memory location before starting each new block . (See 
figure 2 for a simple flowchart. ) 

In its simplified form, ·the program works as follows: 
when a key is pressed, it is identified (e .g., by an FCOO in­
struction) and sent (perhaps by a 1306 instruction) to the 
tone-and-note display table where it is assigned a divisor, 
SD (by a 6CSD ), that represents the appropriate note, in 
this case note D in the fourth octave. It is also assigned 
(by 6EOE) position OE on the staff and sent to memory 
location 0400 . Here a check is performed to see if the 
variable C (VC) is a value 0 (pause). If not, the instruc­
tion FCF9 plays the note, and variable 0 (note length in­
crement) is advanced. Memory entrance flag VB is set to 
0. Instruction 14CO points to the display routine . Mem­
ory location 4401 then checks the V4 display flag-if 
V4 = 0 (initial). After selecting the correct upper staff, 
the instruction D2El displays the correct note, which is 
located at A65A-memory location 065A. Display flag 
V4 is set to 1, and the program returns to scan the key­
board. If the key is still pressed, the sequence repeats , but 
the display is omitted, because V4 = 1 and the note is 
already on the staff . As soon as the key is released, VC 
becomes 0, and the four variables dump their contents in­
to memory with the F355 instruction : 

VO 
VC becomes Vl 

V2 

VE becomes V3 

note length 
tone (division ratio) 
note horizontal 
position on staff 
note vertical position 
on staff 
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Listing 1: Th e hexadecimal codes for the composing program . 

Memory STAFF DRAWING 
Location 
0200 6L02 A21E 6BOO 
0208 DBCA 78 08 4B40 
0210 1208 6Cl4 DBCA 
0218 4B80 1228 1214 
0220 FFOO FFOO FFOO 

KEY BOARD SCA 

0228 3201 6900 
0230 FCOO 4C61 
0238 1306 4C64 
0240 131 2 4C67 
0248 131 E 4C6A 
02SO 132A 4C6C 
02S8 133 6 4CSC 
0260 134 2 4C77 
0268 134E 126C 
0270 4CS3 13SA 
0278 4C47 1366 
0280 4C4B 1372 
0288 4C7C 137E 
0290 4CS7 138A 
0298 1390 4C08 
02AO 139A 4COD 
02A8 139A 4C31 
02BO 6804 4C33 
02B8 6BOB 4C3S 
02CO 1396 4C38 
02C8 6SOO 6COO 

NOTE ­

6B04 
1300 
130C 
1318 
1324 
1330 
133C 
1348 
4C41 
4C4 6 
4C48 
4C4C 
4CS1 
1296 
147C 
141E 
6B02 
6B08 
6BOF 
139A 
1400 

TONE AND 


6C04 
1212 
7B08 
FFOO 
FFOO 

6AOO 
4C73 
4C66 
4C68 
4C6B 
4C3B 
4C71 
4C6S 
13S4 
1360 
136C 
13 78 
1384 
4C20 
4C09 
4C30 
4C32 
4C34 
4C39 
6400 
1230 

DISPLAY ASSIGNMENTS 

0300 6C68 6EOE 1400 
0306 6CSD 6EOD 1400 
030C 6CS3 6EOC 1400 
0312 6C4E 6EOB 1400 
0318 6C4S 6EOA 1400 
031E 6C3E 6E09 1400 
0324 6C3 7 6E08 1400 (f) 

032A 6C34 6E07 1400 Q) 

C4 
D4 
E4 
F4 
G4 
A4 
B4 
cs 

0330 6C2 E 6E06 1400 6 DS 
0336 6C29 6EOS 1400 z ES 
033C 
0342 

6C26 
6C22 

6E04 
6E03 

1400 
1400 

bl> F S 
.5 GS 

03 48 
034E 

6ClE 
6ClB 

6E02 
6E01 

1400 
1400 

u ASc: 
o BS 

03S4 6C62 6EOE 1400 f; C4# 
03SA 
0360 
0366 

6CS8 
6C49 
6C41 

6EOD 
6EOB 
6EOA 

1400 
1400 
1400 

Q) D4 # .... 
._. F4# 
8 G4# 

036C 6C3A 6E09 1400 A4# 
0372 6C31 6E07 1400 CS# 
0378 6C2B 6E06 1400 DS # 
037E 6C24 6E04 1400 FS# 
0384 6C20 6E03 1400 GS# 
038A 6ClD 6E02 1400 AS# 
0390 6C01 6EOO 1400 Space 

0396 
039C 
03A2 
03A8 
03AE 

6E02 
6AOO 
6700 
F365 
6A78 

3E02 
A6SF 
6600 
lSOO 
l3AO 

6E03 
6DOO 
OOEO 
A6D7 

0400 
0408 
0410 
0418 

041E 
0420 
0428 
0430 
0438 
0440 
0448 
04SO 
04S8 
0460 

047C 
0480 
0488 
0490 
0498 
04AO 

04CO 
04C8 
04DO 
04D8 
04EO 
04E8 
04FO 

osoo 
OS08 
OSlO 
OS18 
OS20 
OS28 
OS30 
OS38 
OS40 
OS48 
OSSO 
OSS8 
OS60 

MEMORY WRITE &NOTE PLAY 

4COO 1414 4C01 140C 
FCF9 FB18 700 1 81CO 
6800 14CO 4800 F3SS 
6801 6000 1230 

MEMORY READ 

A6SF 
6AOO F36S 4FOS 80BO 
A6SA 4101 D231 D231 
A6SF 7A04 FAlE 7S04 
4100 1444 4101 1444 
FlF9 F018 FOlS F707 
3700 1446 FBlS F707 
3700 144E SS90 145C 
6SOO 1230 FCOO 4COA 
1230 1422 

BACKSPACE 

4204 1 230 
3900 1486 1230 3SOO 
1230 A6SA 4101 D231 
D231 6S02 825S 6504 
A6SF 89SS F91E F3SS 
A6SB F91E F36S 1230 

DISPLAY NOTES 

4401 1230 663E 826S 
8DFO 4FOO 14DA A6SA 
7E l0 8264 427A 1482 
14DE 8264 A6SA 7202 
4101 D2El D2El 6401 
7904 A6SB F91E 83EO 
1230 

ALPHANUMERIC MAP POINTERS 

4168 A600 4162 1S66 
41SD A60S 41S8 156A 
41S3 A60A 414E A61E 
4149 1S6E 414S A60F 
4141 1S72 413E A619 
413A 1S76 4137 A614 
4134 A624 4131 1S7A 
412E A628 412B 1S7E 
4129 A62C 4126 A63D 
4124 1S82 4122 A630 
4120 1S86 411E A638 
411D 1S8A 411B A634 
4101 A643 ] S90 A600 

July 1982 © BYTE Publiaotions Inc 445 



System Notes 

0568 158E A605 158E A61E 
0570 158E A60F 158 E A619 
0578 158E A624 158E A628 
0580 158E A63D 158E A630 
0588 158E A638 158E 6402 

ALPHANUMERIC PRINT &PLAY 

0590 9590 lSCO 7504 D675 
0598 4402 A642 4402 D671 
OSAO 6400 4E02 25CE 760B 
OSA8 4642 15B8 lSEC lSCO 
OSBO A65F 7A 04 FAlE 13A8 
OSB8 7706 6600 7D01 lSAC 
OSCO FCOO 4COD 15C8 lSCO 
OSC8 OOEO 6201 1202 4100 
OSDO lSDA 4101 lSDA FlF9 
OSD8 F018 FOlS FOO? 3000 
OSEO lSDC FBlS FOO? 3000 
OSE8 15E4 OOEE 3DOS lSBO 
OSFO FCOO 6E02 4C39 13AC 
OSF8 6E03 4C30 13AC lSFO 

ALPHANUMERIC MAP 

0600 F585 8781 FlFS 5557 
0608 SlFl F585 E781 FlFS 
0610 85B7 91Fl FSSS 775 1 
0618 FlFS 95F7 9191 F585 
0620 l:i 781 8100 F784 8781 
0628 F754 5751 F784 E781 
0630 F784 B791 F754 7751 
0638 F794 F791 97F7 84E7 
0640 8187 0100 OOFF 0000 

NOTE SHAPE 

065A 8000 
065 F Program dumps variables 

starting here 

On each entry, the memory is incremented to allow se­
quential storage of the four variables . This provides an 
easy solution to the backspace function, which simply re­
displays the note and decrements the memory . When 
Return is pressed, the note data-memory locations are 
scanned with F365, erased, tested for pause length, and 
replayed through a set of timing instructions at F018 and 
F015, which reconstruct the note and pause lengths. 

Pressing the 0 or 9 key sends the program into a sepa­
rate section at memory location 0500, where each vari­
able is identified by a 4lxx instruction and directed to an 
alphanumeric map assignment table. Again , repetition 
was sacrificed for program speed. All necessary playback 
and display instructions start at location hexadecimal 
0590. 

Playing Your Music 
Pressing any of the keys shown in table la will produce 
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START 

DRAW STAFF 

ASSIGN NOTE 
VALUE ( VCl AND 
NOTE VERTICAL 
SCREEN POSITION (VE) 

DISPLAY IT 

SCAN KEYBOARD 
FOR KEYPRESS 

ADJUST POINTER 
ACCORDINGLY 

YES 

YES 

PLAY IT 

NO 

NO STORE IN 
MEMORY 

Figure 2: Flowchart of the program detailing the operations per­
formed by the VIP during note-entry mode. 

a corresponding note and display it in the correct position 
on the staff . Subsequent entries will automatically ad­
vance the horizontal position of the note on the screen. 

If the wrong note is entered, pressing the Tab or Back­
space key will erase the last notes and allow entry of new 
ones. All but the first note- usually a key marker- can 
be erased with either Tab or Backspace . Both keys work 
in the same manner, but since they are on the opposite 
side of the keyboard, one may be easier to use than the 
other. 

Pressing the Return key will play all the notes from the 
start and redisplay them (see photo 1). Because of the 
way the CHIP-S's display statement works, the notes are 
erased as they play back . Pressing the Return key again 
will simultaneously replay the notes and bring them back 



la 

C'i C'i ELI G'i CS RLI 
- F'i FLI RLI CS G'i 
- Cl.I Cl.I E'i G'i GLt 
DLf - ELI Fl.I ELI DLI 
C1i ---- ­

lb 

Photo 1: Video display of the musical composition. Photo la 
shows the composition as it would appear on a musical staff. 
(The upper staff is "Home on the Range," while the lower staff is 
simply the scale of notes provided by the machine.) Photo lb 
shows the alphanumeric version of the upper staff from photo 
la. 

on the screen . As you add to your "composition, " the 
Return command will always play it back from the begin­
ning . 

Pressing the number keys (1 to 5) before pressing 
Return will change the length of the playback by altering 
the length of spaces between the notes . Key 1 will select a 
very short duration, key 2 a longer one, and so forth. 

The first note can be erased only by flipping the Reset 
switch . The sharp keys are activated by pressing the Shift 
key as in table la. For instance, pressing A alone will pro­
duce note C in the fourth octave, but pressing Shift and A 
will produce C sharp . 

Because of the VIP's limited graphics resolution, it is 
not possible to indicate sharps on the staff; however, in 
the alphanumeric listing, the sharps are indicated by a 
chopped-off section of the octave number. 

After 60 entries-when both staffs are full-the pro­
gram disregards new entries. It can, however, be reset 
with the VIP's Reset switch , which clears the memory and 
resets all variables. The VIP is then ready for a new tune . 

Expansion Possibilities 
The unused memory between the programming blocks 

can provide for program expansion or custom changes. 
For example, a greater range of notes can be obtained by 
adding more keys for the scan routine and new note and 
display instructions. 

A 2mmm subroutine command could replace 1296 at 
hexadecimal location 0294 and point to free memory 
space (e.g. , at hexadecimal 0700, where new keyboard­
scan instructions could be added). 

To add notes , two instructions per new note are neces­
sary: 

4Cxx, skip next instruction if VC * XX (xx is the ASCII 
value of the new key) 
lmmm , go to mmm (mmm is the hexadecimal memory 
address where the note and staff position values are 
stored) 
An alternate way to put in additional note instructions 
would be to enter them at memory location 0294 and 
push down everything between 0296 and 02CF. 

New note and staff values should then be entered at 
hexadecimal 0390. Three instructions are required for 
each new note : 

6Cxx, VC = xx (new note division ratio in hexadecimal , 

as given in the VP595 board manual) 

6Exx, VE = xx (note position on the staff in hexadeci­

mal , 01 to OE) 

1400, go to memory location hexadecimal 0400 (write 

and play) 


Once again, previous instructions located at 0390 
should be reentered below the new ones, and pointers at 
old memory locations hexadecimal 05B6, 05F6, and 05FC 
have to be modified accordingly. 

The keyboard scan and assignment subroutine is fast 
and the best compromise in program effectiveness and 
key response, even though it seems quite lengthy to enter 
and sometimes repetitious. Entered correctly, the pro­
gram does not crash, even if invalid keys are typed . It 
gives hours of worthwhile fun and may even uncover 
some hidden talents . 

Of Interest 
A couple of years ago, Abacus Software released a new 

interpreter language for the PET I CBM called Vigil. It is 
patterned on the CHIP-8 but has extended capabilities 
and more than 60 instructions. Like the CHIP-8, it makes 
fast graphics and audio tones possible, is easy to pro­
gram, and occupies little memory space.• 
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Double Your TRS-80' s 

Graphics Resolution 


With a resolution of 128 by 48 pic­
ture elements (pixels), the graphics 
capability of the Radio Shack TRS-80 
is inadequate for many applications . 
In addition, since the aspect ratio 
(ratio of width to height ) of a pixel is 
0.5 or less, horizontal lines appear 
twice as broad as vertical lines . This 
results in low-quality graphics plots. 

These out-of-shape rectangular 
elements can be made square by dou­
bling the vertical resolution to 96 
pixels. The increased resolution 
makes presentation of graphs more 
acceptable (see photo 1). The modifi­
cation described in this article, which 

George Haddad 

3230 South Gessner, #1009 


Houston, TX 77063 


is intended for Model I Level II 
TRS-80s, accomplishes this and, in 
addition, displays the hidden lower­
case character set of the TRS-80 on 
the video monitor. 

System Configuration 
The TRS-80 uses seven 2102 static ­

memory integrated circuits (!Cs) to 
hold the video information. This 
amounts to 1024 memory locations 
by 7 bits wide, or 16 lines by 64 char­
acters per line in the alphanumeric 
mode . In the graphics mode, a char­
acter posi tion is subdivided into 6 

Photo 1: The result of running the BASIC program shown in listing 1. This photo shows 
the im provement in graphics capability that can be expected af ter nwking the hardw are 
rn odifica tio n described in this article. 
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pixels as shown in figure 1. Depend­
ing on the mode selected by bit 7, the 
remaining bits will either address the 
character-generator ROM (read-only 
memory) for a limited number of the 
128 ASCII (American Standard Code 
for Information Interchange) charac­
ters and symbols actually available , 
or act as on-off controls for the 6 
graphics elements. 

Because resolution is a function of 
video-memory size, doubling the 
memory raises some questions about 
new address allocation, software 
compatibility, performance, mount ­
ing space, and the ability of the 

0 I 

2 3 

4 5 

T
12 

VIDEO 
SCAN 
LINES 

l 
f-- 6 DOTS-l 

figure 1: TRS-80 graphics character. On 
the TRS-80, a graphics character is di­
v ided into 6 rectangular picture elements 
cal/ed pixels. Each pixel is control/ed by 
bits 0 through 5 of the character's ASC/l 
code representation . Bit 6 is not s tored . 
Bit 7 is used to select either alphanumerics 
o r gra phics. 



power supply to handle the increased 
load . All of these problems have been 
resolved in this modification. 

Interlacing Is the Key 
This modification requires replac­

ing the video-memory !Cs with four 
higher-density (lK by 4-bit) !Cs and 
adding the necessary control logic. 
Refer to the TRS-80 Technical Refer­
ence Handbook for circuit theory and 
schematics. In the modified con­
figuration , the memory chips are 
wired as dual lK by 8-bit blocks. 
Both memory blocks are addressed 
by the original 10 address lines and 

SOURCE NAME
IC-PIN 

Z37-l 

Z76 - ll 

Z76 - !3 

ZSS - 11 

Z54-8 

Z22-3 

are simultaneously mapped with the 
same hexadecimal memory locations 
3COO through 3FFF. Controlled multi­
plexing of the two video-memory 
pages makes this memory-map-shar­
ing technique possible . It also 
simplifies adaptation of the resident 
software and keeps hardware changes 
minimal. Figure 2 illustrates the 
method used . 

Enabling of either one or both 
memory sections is done under out­
put port control (see figures 3 and 4). 
When the computer is powered up or 
reset , the normal low-resolution op­
eration occurs, enabling one memory 

0 I 

0 I 

2 3 

2 3 

4 5 

4 5 

-r 
4 

SCAN 

LINES 

__j_ 

Figure 2: New format of interlaced 
graphics cells , formed after the hardware 
modification by accessing the first video­
memory block during the upper two 
v ideo-scan lines of a pixel. Th e second 
block of memory, which shares the same 
address , takes over for the two remaining 
lines . 

NOTE : 	 ALL IC'S BEGINNING 
WITH 'z' ARE EXISTING 
SPARE GATES IN THE 
TRS-80 . 

DO 

DI 

11 

CLR 
2 

D 

1/2 
IC! 

Q 
6 

CK 

PR 

10 
4 

Z9 

II 
13 

CLR 
12 

D 

1/2 
IC! 

11 
QCK 

Figure 3: Th e modified TRS-80 v ideo-control circuit. /Cl is a 74LS74; IC2 is a 74 LS08. All other elements shown are spare gates on 
the TR S-80 v ideo board. 
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System Notes--------------------------------------------------------------­
SYSTEM 1/0 BUS 

NOTE : 	 ALL IC'S BEGINNING 
WITH 'z' ARE EXISTING

SOIJRCE NAME 
GATES IN THE 

IC- PIN TRS-80 

Bl DIREC TI ONAL 

DATA BUFFERS 
 4 

r- -- --.., 
I 

GRAPH IC/ ASCI I CONTROL 4 1 

I L ATCH 
I Z27
I 

II 10 13 I I 

' I 
I I:::> 

CD 
"' L __ _ __ _J 

0 

' 
0 
w 

WE 
BLOCK 2 
IKX8 
RAM 
IC6, IC7 

0 
;: 

10 12.... 
0 
I r - ---- -..,EN2 	 8 0 Z42IC2 - 8 0 

13 

LA TCH 
Z28 

D7 D6 

DO-DS 

Z4 9 - 12 
VWR 

Z30 - 4 

10 
WE 

8 

BLOCK I 
I KX 8 
RAM 
IC4, ICS 

Z64}
Z49 A0 - A9 VIDEO ADDRESS BUS 
Z3 1 

Figure 4: Th e TRS-80 v ideo menwry and interface. 

b lock. Send ing the va lue 1 to port 254 
latches the sys tem in the do uble-reso­
lu tion mode and makes v ideo-mem­
ory b lock 1 acti ve fo r graphics han ­
d ling. Send ing the value 2 to the same 
port latches the system in the double­
resoluti on mode a nd enab les video ­
memory block 2 fo r graphics han ­
dling. T he TRS-80 is returned to nor­
ma l reso lut ion by send ing the va lue 0 
to por t 254. Only during p rocessor ­
con tro lled data transfer in the graph­
ics mode wi ll one b lock of memory or 
the other be enabled. No te that when 
ASCII cha rac ters are involved, bo th 
sections become active in the alpha­
nu meric mode fo r para llel da ta stor ­
age to preserve the integri ty of the 
cha racters in mixed-mode opera tion . 
During the time when the screen-re­
fresh coun ters take hold of the video­
memory address, the logic gove rn ing 
the operation merges the two mem­
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o ry sectio ns in an alterna ting fas h ion 
transpa rent to the v ideo d isplay. The 
upper ha lf of each p ixel, consisting of 
every two v ideo-scan lines , is covered 
by the first memory block . T he sec­
ond memo ry bl ock is devo ted to the 
bo ttom half of each p ixel. 

Modifying the Board 
This modi fica ti o n requires the 

removal of severa l ICs fro m the key­
boa rd logic board, cu tting traces, 
dri lling holes , a nd rewiring. If you're 
using the spare ga tes ava ilable on the 
board , the un used inputs of these 
ga tes must be ungrounded . In some 
production runs the ex isting ground is 
on the component side of the board 
under the ICs. If you use this method , 
you 'll need three devices (74LS74, 
74LS08, a nd 74LS367) as well as fo ur 
2114L programmable-memory chips. 
A ll of these components wi ll fi t in the 

L------..J 

area fro m w hich the seven 2102 p ro­
gra mmable-memory chips were re­
moved . 

Since the 2114s are 18-pin devices , 
you'll need to drill two ex tra ho les per 
chip to accommoda te them. A nd 
w hen cut ting traces, make abso lutely 
sure you reroute interrupted runs. 
Good desoldering equ ipment a nd a 
grea t deal of pa tience a re a bsolu tely 
essent ial fo r a successful job . Also 
remember tha t opening the case voids 
the warranty o n your T RS-80 . 

You may prefer an a lterna te mod i­
fica tion method to avoid some of the 
board changes associa ted w ith the 
first approach . The circuit can be 
built on a sma ll board , a ltho ugh 
you'll need more components. You 
can a ttach the boa rd to the ma in 
p rinted-circuit board a fter removi ng 
the ex isting memory chips and ma k­
ing the necessary changes. 



Listing 1: A BASIC program illustrating graphics programming procedure for the 

TRS-80 after making the hardware modification described in this article. Th e result of 

running this program is shown in photo 1. 

5 ' SAMPL E PROGRAM FOR USE WITH MODI FIED 
10 CLS !PI=3 ,11!0X=1!0Y=l! XMA X=57 !YMAX=7 
;~ o FCJF< I "" o TO p :u;>. ~HEP F:O:U 16 
'.JO XO"" 1 : YCJ == 31 
10 X=O!Y=O! SLOPE=TAN<I> 
50 I F SLOF~> l.6 THEN 2 00 

6 0 Y=Sl..OPElKX/;~ 


7 0 XP=X+XO!YP=-FIX<Y>+YO 


TRS- 80 

8 0 I F XP>XMAX THEN 100 EL.SE IF YP<YMAX THEN 100 

90 CJUT251 ,1! SET<XP,YP>!CJUT251, 2 ! SETCXP ,YP> 

100 X=X+DX!GCJTO 6 0 

2 00 X=2lKY / SLOPE!YP=- Y+YO!XP=X+XO 

2 10 IF XP >XMAX THEN 100 ELSE IF YP<YMA X THEN 400 

22 0 OUT254 , 1!SET <XP,YP>!OUT254,2 ! SETC XP,YP> 

23 0 Y=Y+DY!GOTO 2 00 

'10 0 X0:":67: YD==6B 

410 IF Sl..C:JPE< .'?9 THEN ,J :::: l ELSE :J:F m..OPE>l THEN ,.J :o=3 ELSE ,J == 2 

'12 0 x 1:;: ~-" o: YF~ "= O: X:::: x1:;:+xo: Y"=-·Yl:;:+vo 

' l::lCJ IF X> l ;·?.7 THEN 7 0 0 ELSE IF Y< l '.:l THEN 7 0 0 

110 N=2 lKINTC CY+1)/2 ) 

'l~'iO IF N:::: y THEN yp ::::y /;~ : ()LJT;?. ::;11, ;·~ :EL.SE YP =:: ( Y-+· 1) / Z : OUT;?. ~'j'I • 1 

'160 SETCX , YP) 

'17 0 ON ,J GOTO 600,600, ~iOO 


5 00 Y=Y- DY!YR=YR- DY 

5 l0 XR=-YR/Sl...DPE!X=XR+ XO! GDTO 43 0 

6 00 X=X+DX! XR=XR+-OX 

6l 0 IF ~=2 THEN YR=XR!Y=- YR+YO!GOTD 430 

6 2 0 YR=Sl..DPE lK XR!Y=- FIX<YRl+YDlGDTD 43 0 

7 00 NEXT !PRI NT@ 838,"NORMAI... RESC~ UTION ' 


71 0 PRINr ca 8 7;'. , • DOUBLE RESOLUTION. 

7;~ 0 GOTO 720 

Whichever modi fica tion method 
you use, the pixels can be made per­
fec tly squa re by adj ust ing the verti ­
ca l-height trim potentiometer in the 
video monitor . 

Lowercase Display 
While the TRS-80 can output 

upper- and lowercase a lphanumerics 
to a printer, the display does not dis­
criminate between the two . Without 
this feat ure, editing lowercase text is 
difficult and programming errors can 
occur. These errors may go unde­
tec ted or be hard to debug. One ex­
ample occurs when a variable name 
at one place in the program is in­
advertently entered with the shift key 
pressed . The name will appear on the 
video display as the same uppercase 
name assigned somewhere else, yet it 
will be interpreted by the computer as 
a different variable name . 

Whe n lowercase alphanumeric 
codes are written into the video mem­

ory, the sixth bit in the ASCII code is 
forced low by the resident program . 
The complement of this bit forms the 
seventh bit , or most significant bit 
(MSB), which cannot be stored due to 
insufficient video byte width. Afte r 
modification, the extra bit gained by 
using full -byte video memory pro­
vides the necessary room for the MSB 
and solves part of the problem. To 
display lowercase letters, either re­
place the resident program with a cor­
rected version or use an assembly ­
language progra m tha t outputs the 
correct code to the video screen . 
When the six th bit is correct, the 
s teering logic in the modification 
allows the new bit to be used for the 
MSB. Otherwise, normal operation is 
maintained. For a quick check, run 
the following program : 

10 FOR I = 64 TO 127: 
POKE 15680 + I, I 
NEXT 

Both uppercase a nd lowercase alpha­
bets should be displayed . 

Graphics Programming Methods 
The comparison program used fo r 

generating the two sets of lines in 
photo 1 is shown in listing 1 . Each se t 
is a family of straigh t lines passing 
through the origin of its estab li shed 
coordinate axes and bounded by spe­
cified upper a nd right-hand bound ­
aries . In each set, the slope is in ­
cremented from 0 to 90 degrees at 
11 .25-degree increments. The mathe­
ma tical solution is straight forward , 
but a few steps deserve clarification. 

The ordinate variable in the equa­
tion for the normal-resolution se t of 
lines is sca led by a factor of 2 to com­
pensate for the 1-to-2 aspect ra tio and 
produce the correct slope . 

A slope g reater than 1 means that 
the ra te of change in they-direction is 
grea ter than the rate of change in the 
x-direction and a line with fewer 
points spaced apart will resu lt. This 
condition is circumvented in the pro ­
gram by incrementing y as the in ­
dependent variable and solving for x 
in terms of y, thereby maintaining 
line continuity . 

Although normal resolution ca lls 
for latching the computer in the no r ­
mal mode, lines of the no rmal-resolu ­
tion set were si mulated by plotting 
them in the double-resolution mode 
in both memory blocks at lines 90 and 
220. 

The routine for the double-reso lu ­
tion lines starts at line 400 . One major 
difference is that while an o rd ina te 
sca le of 0 to 95 may be used in the 
equation, the sca le must be broken 
down to two O-to-47 scales with odd ­
even identity. 

The ordinate value is reduced to a n 
integer number and the number is ex­
amined and converted to its correct 
identity scale at lines 440 and 450 . To 
store the graphic point in video mem ­
ory , block 1 is enabled for odd or­
dinate numbers; block 2 fo r even 
numbers. 

The same method may be applied 
for other graphic statements such as 
RESET and POINT. • 
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Programming Quickies 

Idiot-Proof Input •
ID Pascal 

Grady Booch 

4314 Driftwood Dr. 


Colorado Springs, CO 80907 


Much of the power and elegance of Pascal program­ Since CASE requires a nonreal scalar index, the user 
ming is derived from the programmer's capacity to define must convert the input from a character string to an 
data types . Treating data abstractly allows the program enumeration-type variable . Thus, editing of input errors 
to reflect the problem that it is modeling . Unfortunately, becomes possible . Listing 1 demonstrates a method for 
Pascal offers no execution-time error recovery, so any in­ obtaining "idiot-proof" input in Pascal. Note that an 
valid user input that is entered causes annoying prob­ enumeration-type is used to define all valid input com­
lems . mands. 

The user interface is Pascal's weak link, and the The major loop of the input routine continues until a 
lengthy code necessary to check for input errors shows it. valid input is found . A simple search of the array 
Furthermore, in programs where several user responses TRANSFORM uses the SUCC procedure . Since this code 
may be valid, it would be nice to be able to use Pascal's includes a type transformation , a CASE statement can be 
CASE statement to select the proper course of action . used to select the proper action.• 

Listing 1: This program demo nstrates a method for obtain ing idiot-proof input in Pascal. 

program star_trek(;nput,output); 

{Thia Program illustrates the use of id;ot•proof input ;n Pascal} 

type 
token =packed arreyll •• 101 of char; 
v a 1 i d_ i n put = Cwerp,imoulse,ohoton,error>; 

var 
index : valid_inout; 
good_ response : boolean; 
transfor111 er ray Lwarp •• errorJ of token; 

he~;n 

<Initialize the transformation array}...
transform [warp] := 'W~Rj-) ,...
trensform(impulsel := 'IMPULSE ,...
transformLohotonl := 'PHOlON , 

{Uther program code goes herel 

<Start the id;ot•proof ;nput> 
gooa_response:= false; 
<Loop until a val;d inPut is given} 
while not good_response do 
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Listing 1 continued: 

begin 
wr;te(' £N TER UESIREU COMMANu: ')1 
<Get a response from the user} 
readln(transformCerrorJ); 
wrHeln(transtormlerrorJ); 
<Initialize thP. po;nter to the transformation array) 
index:= warp; 

<Search the transformet;on array for a match> 

while transfor m(;nnexJ <> transformlerrorJ do 


index:= succ ( index); 
<~he ck for an inval1d response> 
if inaex =error then 

writelnC'l NWALIU kESPUNSE ••• THY AbAlN'J 
else 

poo d_resoonse:= true; 
end; 

<Tne ini,.iut h as been converted to enumeration Other 
cooe goes here, for 

an 
example:> 

type. progrem 

case inae)( of 
war p 
impulse 
photon 

end; 

wr i teln('hARP FUN~Tl ON ')J 
writelnC~lMPULSt rU NCTIUN'); 
writeln('PHUIUN F0NCT10N')1 

(Program code tor each ) 
{function goes here. > 
< • • • • • • • • • • • • • • • • • • • • • • • • ) 

<Wther pronram cod~ Qoes hereJ 

eno. 

E l ~Ttt-1 UtSlt-ltl> CUMMAl-J D: PHASU< 
l ~ V~L! U M~S~ UN SE ••• TMY A G AH~ 

ENT£N OtS!NtO CuMMA ND: I-' HU TUN 
PH 0 f 0 I~ F U r~ C I I UN 

PRINTERS Epson 
EPSON MX·BO ................... 425 
EPSON MX -BOFT .... . ........... 535 
EPSON MX-100 .................. 695 
EPSON INTERFACE & CABLE . . ... 89 
NEC 8023 FRICTIONITRACTOR . . . 499 
NEC 3530 SPINWRITER .. 1950 
THE GRAPPLER INTERFACE ...... 129 
OKI DATA MICROLINE 82A ........ 575 
OKI DATA MICROLINE 83A ........ 795 
C.ITOH STARWRITER F10-40PU .. 1550 
C.ITOH PROW RITER 8510 AP ..... 499 

MONITORS 
AMDEX LOW-RES 13" COLOR I .... 365 
AM DEX HI -RES 13" COLOR II ...... 850 
SANYO 9" B&W ................. 185 
ZENITH 12" GREEN (ZVM -121 ) ..... 129 
NEC 12" GREEN (JB-1201 ) . . 169 
NEC 12" RGB COLOR (JC·1202DH) .875 
ELECTROHOME 13" RGB HI -RES .. 825 

DISKETTES 
BASF 5 '/.' ' SS/DD/HUB RING (10) ... 23 

BASF B" DISKETIES (10) .......... 24 


IBM PERSONAL COMPUTER 
CALL FOR PRICE & AVAILABILITY 

NECPC-8000 

PC-8001A 32K W/24K ROM 

5 FUNG. KEYS . 735 
PC-8012A 110 & EXPANSION 

SLOTS W/32K . . 475 
PC-8031A DUAL DRIVES ......... 735 
BENCHMARK WORD PROCESSOR 379 
WORDSTAR ... 299 

~· I/ SOFTWARE 
& ACCESSORIES 

VISICALC . . . . . . . . . . 189 
VISIRENDIVISIPLOT . . . 210 
VISI FILE . . ..... . 199 
BPI BUSINESS SOFTWARE ....... 335 
WORDSTAR ........... . . 299 
HAYES MICROMODEM II ......... 299 
NOVATIONCATll ..... .. ... .. . 349 
MICROSOFT Z-80 SOFTCARD . .... 299 
VIDEXSOCOLUMN CARD . ....... 269 

TeleVideo 
802 (SCREEN, 1 Mb DUAL DRIVES) 2750 
802H (SCREEN , 0.5Mb SINGLE 

DRIVE, 10 Mb HD) ............ 5050 
912 TERMINAL ......... . . . . .695 
920 TERMINAL . . .... 725 
925 TERMINAL . . ... 730 
950 TERMINAL ..... . . 925 

(ALLO)J 
5- 15D (3 USERS, 2Mb DUAL 

DRIVES) ............ 2500 
5·5D (3 USERS. 1 Mb DRIVE, 

5Mb HD) .. 5050 

XEROX 820 "SAM" 
SYSTEM I (5 't. " DRIVES) . . 2350 
SYSTEM II (8" DRIVES) ......... . 2895 
XEROX 630 PRINTER ....... 2350 
WORD PROCESSING (WORD STAR)425 
SUPERCALC . . .... 250 
CP/M OPERATING SYSTEM . . .. 175 

OSBORNE COMPUTER 
CALL FOR PRICE & AVAILABI LITY 

ATARI 800 & 400 
ATARI 800 (16K) . . 675 
ATARI 400(16K) . 335 
410 PROGRAM RECORDER ........ 85 
810 DISK DRIVE . . . . . 499 
16K RAM MEMORY MODULE . . .. 89 
850 INTERFACE MODULE ..... 165 
830 ACOUSTIC MODEM ... . ...... 159 
ATARI VISICALC . . . . .... 199 
ATARI WORD PROCESSOR .. . 125 
BASIC LANGUAGE . . 45 
ASSEMBLER EDITOR . . .... 45 
MISSILE COMMAND . . ...... 35 
DATA SOFT TEXT WIZARD . . . 79 

(::commodore 
VIC 20 COMPUTER .. 249 
3K RAM CARTRIDGE . . .... 34 
BK RAM CARTRIDGE . . ...... 50 
DISK DRIVE . . . . . ... 499 

TO ORDER: Please send cashier 's check or personal check (all ow 
(800) 854-1941 compu.._r l"'ll"ln (714) 565-7092 10 business days to c lear). VISA and Master Card credit card ser· 


Outside Ca. Order Desk ~ ..,,.,,_ Techn ical & California vice add 3% . Sh ipping , handl ing and Insurance In U.S. add 3% . 

Minimum $3.00. Californ ia res lden1s add 6% sa les ta x. Foreign 


SERVING YOU 4688 CONVOY STREET, SAN DIEGO, CA 921 11 RISK FREE orders add 10% for shipping. Equ ipment is subject to price c hange 

SINCE 1979 CALL OR WRITE FOR COMPLETE PRICE LIST MAIL ORDER and ava il abili ty. All equipment carr ies warranty . Store prices may 

differ from ma l l order prices . 
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What's New? 


SYSTEMS 


CP/M-Compatlble Portable Computer 

The Kaycomp II is a 
CP/M-compatible portable 
computer . The ZBOA­
based Kaycomp has 64K 
bytes of memory and a 
9-inch display screen with 
a 24-line by BO-column for­
mat. Other standard fea­
tures include dual 5 V..-inch 
floppy-disk drives. an RS­
232C interface. and a 
snap-together. fan-cooled 
metal cabinet. Software 
supplied with the Kaycomp 

AIM-Compatlble 
Computer Controller 

The µCortex/65 is an 
AIM-65-compatible. single­
board computer controller. 
The board has a 1 K-byte 
RAM (random-access 
read/write memory). a 
socket for a 2K-byte 2716 
EPROM (erasable program­
mable read-only memory) . 
a crystal-controlled clock, a 
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II includes the CP/M operat­
ing systerr. and a word 
processor. and , from 
Microsoft. MBASJC, the 
Multiplan electronic spread­
sheet. and the Mu/Math 
mathematics utility pro­
gram . 

The Kaycomp II costs 
s1795 . Contact Non­
linear Systems, POB N. Del 
Mar. CA 92014, (714) 
755-1134. 
Circle 500 on inquiry card . 

6522 VIA (versatile inter­
face adapter) with I 6 1/0 
lines. four control lines. and 
two 16-bit timers. Other 
features include a 44-pin 
edge connector that's 
pinout-compatible with 
Rockwell lnternational 's 
AIM-65 application con­
nector. a 555 clock startup 
and reset circuit. and VIA 
memory location compati­
bility with the AIM-65 's ap­
plication VIA. 

The µCortex/65 costs 
s79.95. plus shipping. For 
details. contact Cortex Re­
search Corp., 1912 Ray­
mond Dr., Northbrook. IL 
60062. (3 I 2) 480-1088. 
Circle 501 on inquiry card . 

Low-Cost Computers 

Have 64K-Byte 


Memory 

Milwaukee Computers' 

MC- I 000 series of 
6502-based single-board 
computers features a 
64K-byte memory. dual 
5V..-inch disk drives, a real­
time clock. two RS-232C in­
terfaces. and a Centronics­
type parallel printer port. 
Additionally, the MC-1000 
is provided with extensive 
self-diagnostics in ROM 
(read-only memory). 

A wide assortment of 
options are available for 
the MC-1000. including ex­
panded disk capacities to 
I .8 megabytes and UCSD 
Pascal . BASIC. and 
FORTRAN-77 compilers. In 
single units, the MC-1000 
costs 5995 . For complete 
details. contact Milwaukee 
Computers Inc.. 16235 
West Ryerson Rd .. New 
Berlin. WI 53151 . (414) 
784-2312. 
Circle 502 on inquiry card. 

68000 Computer 
with Unix 

Dual Systems Control 
Corporation's System 83 is 
a 68000-based computer 
running under Unix ver­
sion 7. The System 83 has 
a dynamic 256K-byte RAM 
(random-access read/write 
memory) with parity and a 
20-slot IEEE-696/S-100­
compatible backplane. The 
Unix operating system is 
provided with such en­
hancements as C-shell. the 
Visual editor. a C language 
compiler. a 68000 assem­
bler. and a linker/loader. 
Other features of the Sys­
tem 83 include the ability 

to execute 1 million instruc­
tions per second. the ability 
to support up to 16 mega­
bytes of directly address­
able memory. and resident­
memory capacities of up to 
4 megabytes within the 
enclosure. 

Optional equipment for 
the System 83 includes 
single- and double-density 
and single- and double­
sided 8-inch disk drives. 
8-inch Winchester hard­
disk drives. ND and DIA 
(analog-to-digitial and 
digital-to-analog) con­
verters . and output­
controller boards. Prices for 
the System 83 with Unix 
and floppy-disk drives start 
at 58295 . For details. con­
tact Dual Systems Control 
Corp. , 720 Channing 
Way. Berkeley. CA 94710. 
(415) 549-3854. 

Circle 503 on inquiry card . 

Sage II 
The Sage II is a 

68000-based single-board 
computer recently intro­
duced by Sage Computer 
Technology . The Sage 
can be equipped to carry 
from 1 28K to 5 I 2K bytes of 
RAM (random-access 
read/write memory) and 
up to I .3 megabytes of 
mass storage on two 
5 Y4 -inch floppy disks. Stan­
dard features include two 
RS-232C serial ports. a 
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What's New? 

C enrronics -compa tible 
parallel port. and an 
IEEE-488 interface. The 
Sage II supports Pascal. 
BASIC. FORTRAN. and as­
sembly language. 

The Sage II ranges in 
price from S3600 to S6CXXJ. 
depending upon disk and 
RAM configurations. An 
optional interrupt-driven 
UCSD operating system 
costs S400. and extra RAM 
is available for S400 per 
I 28K bytes. Contact Sage 
Computer Technology, 
Suite I 4. 195 North Edison 
Way. Reno. NV 89502. 
(702) 322-6868. 

Circle S04 on inquiry card. 

Xenlx<ompatlble 

Slngle-Board 


Computer 

The FT-68M/I 0 is a 

I 0-MHz 68000-based 
Multibus-compatible single­
board computer carrying 
I 28K or 256K bytes of 
RAM (random-access 
read/w rite memory). Com­
pletely compatible w ith the 
Xenix operating system. 
the 6- by I 2-inch 68M/I O's 
RAM features error detec­
tion and memory manage­
ment. Other standard fea­
tures include two serial 
communications channels 
and a parallel input chan­
nel. 

In single quantities. the 
I 28K -byte FT-68M/ I 0 
costs S3495. and the 
256K-byte unit costs 
S3995. For further details. 
contact Forward Tech­
nology Inc.. 2595 Martin 
A ve .. Santa Clara, CA 
95050. (408) 988-2378. 
Circle SOS on inquiry card. 

Desktop Computer 

Has Winchester 


Drives 

Durango Systems' 900 

series of fully integrated 
desktop business com­
puters features a built-in 
Winchester disk drive that 
offers up to I 5 megabytes 
of online storage. Standard 
features include a key­
board. a display screen. 
and a dot-matrix printer. 
Two models are available: 
the 900. which has a 
single-mode printer, and 
the 900XR. which has a 
dual-mode printer. The 
900XR provides letter­
quality printing on single 
sheets and envelopes at 
speeds of up to 200 char­
acters per second. Addi­
tionally, the 900 series 
stores a variety of type 
styles in memory. and for­
eign-language characters 
and special fonts can be 
created or modified. 

Options for the 900 
series include an auxiliary 
fixed disk for an additional 
7 or 14 megabytes of stor­
age. Prices for 900 series 
systems range from 
s I I .950 to s14.950. de­
pending upon configura­

tions. For complete details. 
contact Durango Systems. 
3003 North First St. , San 
Jose. CA 95134. (408) 
946-5CXXJ. 
Circle S06 on inquiry card . 

Foxy Computer 
Digital Microsystems ' 

Fox desktop computer can 
serve as a stand-alone unit 
or as a member of a HiNet 
local area network. The 
portable Z80A-based Fox 
features two 5 V4 -inch 
single- or double-density 
double-sided floppy-disk 
drives. a high-speed RS-422 
network port. four RS­
232C serial ports. two 8-bit 
bidirectional parallel ports. 
and a high-resolution 
9-inch display screen w ith 
a 25-Jine by BO-character 
format. Running under the 
CP/M operating system, 
the Fox has 64K bytes of 
RAM (random -access 
read/write memory) . 
I K byte of ROM (read-only 
memory) . and mass-stor­
age capacities of 600K 
bytes per double-density 
double-sided disk for a total 
of I .2 megabytes. Other 

standard features include a 
detachable keyboard and 
I 2 programmable function 
keys. 

The Fox has a suggested 
retail price of S3995 . For 
details . contact Digita l 
Microsystems. I 840 Em­
barcadero. Oakland, CA 
94606. (4 I 5) 532-3686. 

Circle S07 on inquiry card . 

PUBLICATIONS 

BASIC Scientific 

Subroutines 


The second volume of 
Fred Ruckdeschel's exten­
sive collection of BASIC­
language subroutines is 
now available from BYTE 
Books/McGraw-Hill. BASIC 
Scientific Subroutines. 
volume 2. focuses on Jeast­
squares approximation. in­
terpolation. differentiation. 
integration. the roots of 
functions. and optimiza­
tion . Continuing the for­
mat of volume I , this 
volume of BASIC Scientific 
Subroutines also provides 
complete program listings 
in Microsoft and North Star 
BASIC. and an appendix 
shows you how to convert 
the subroutines into other 
BASIC dialects. Additional 
topics covered in volume 2 
are first-order. second-or­
der. and nth-order least 
squares; tangent iteration; 
natural logarithm by recur­
sion; trigonometric func­
tions; LaGrange interpola­
tion; calculating derivatives 
from tables; and successive 
substitution geometry. 

BASIC Scienti fic Subrou­
tines. volume 2. costs 
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523.95 (volume I is still 
available for 519.95) . Con­
tact BYTE Books, 70 Main 
St ., Peterborough. NH 
03458. (800) 258-5420; in 
New Hampshire and 
Canada. (603) 924-928 I . 
Circle 508 on inquiry card. 

Book Explores 8051 
The 8051 : Program­

ming, Interfacing, and 
Applications is one of the 
first books to explore Intel 
Corporation's new 805 I 
single-chip microcomputer. 
The book has more than 
80 experiments using the 
SDK-5 I single-board micro­
computer system as the 
hands-on vehicle for learn­
ing. prototyping. and ex­
pe rime n ting with the 
805 I . Among the book's 
features are 805 I and 
SDK-5 I reference materials, 
the mechanics of writing 
and executing assembly­
language programs with 
the SDK-5 I. SDK-5 I moni­
tor subroutines. and I 7 
control applications. 

The 8051 : Program­
ming, Interfacing, and 
Applications. by Dr . 
Howard Boyet and Ron 
Katz, costs 519.95. It is 
available from Dr. Howard 
Boyet. I 4 East 8th St. . New 
York, NY ICXXJ3. (2 I 2) 
473-4947. 
Circle 509 on inquiry card . 

Technlcal Journal for 
Amusement Industry 

The Star Tech Journal is 
a technical monthly for dis­
tributors and operators of 
coin-operated electronic 
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amusement machines. Ar­
ticles are geared toward 
technicians who are re­
sponsible for the seNice 
and maintenance of these 
specialized machines. Star 
Tech Journal identifies 
trouble areas to be 
watched and shows you 
the fix . Among the topics 
covered are modifying ex­
isting test equipment. 
theory of operation. circuit 
analysis. step-by-step sys­
tem check through. and in­
depth discussions on major 
manufacturers of pins. 
alleys. and video games. 

Twelve issues of the The 
Star Tech Journal cost 532 
in the U.S. . 5 36 in Canada, 
and 556 elsewhere. Con­
tact the Star Tech Journal. 
POB I 065. Merchantville. 
NJ 08109, (609) 662-3432 . 
Circle 51 O on inquiry card. 

Health Hazards 
of CRTs 

Health Hazards of CRTs 
is an authoritative list of 
sources for balanced infor­
mation on the possible 
health hazards associated 
with extended exposure to 
cathode-ray tubes . The 
book is an index of maga­
zine articles. state laws, 
and scientific studies on the 
topic, as well as a directory 
of sources for additional in­
formation . Also provided is 
a list of major video­
terminal manufacturers. 

Health Hazards of CRTs 
is available for 54.95 from 
Ryan Research Interna­
tional, 1593 Filbert Ave.. 
Chico. CA 95926. (9 I 6) 
343-2373 . 
Circle 511 on inquiry card. 

Magazine Devoted 
to Computer Games 
Computer Gaming 

World is a bimonthly pub­
lication for computer and 
video game enthusiasts. It's 
filled with game reviews. 
articles on the industry, 
and other features. 

A year's subscription (6 
issues) to Computer Gam­
ing World costs 5 I I in the 
U.S., 5 I 5 in Canada. and 
5 I 9 elsewhere. For com­
plete details. contact Com­
puter Gaming World, 
Subscription Department. 
I 9 I 9 East Sycamore #203. 
Anaheim, CA 92805, (7 I 4) 
776-4979. 
Circle 512 on inquiry card. 

List of Products 
for the Apple 

A list of more than I 00 
Apple-related products is 
available for 52. The list. 
updated monthly. includes 
books, directories. period­
icals. posters. and data 
sheets and provides such 
information as company 
name. address, and prod­
uct price. For your list. con­
tact Bob Broedel, POB 
20049. Tallahassee, FL 
32304. 

FORTH 
Reference Books 

Two new FORTH refer­
ence books have been pro­
duced by Mountain View 
Press. All About FORTH. 
by Glen B. Haydon. is a 
glossary of FORTH words 
(definitions) as defined in 
several major implementa­
tions of FORTH: FORTH-79. 
the dialect used in Leo 

Brodie's book Starting 
FORTH. and MVP-FORTH. 
a version developed by 
the Mountain View Press 
that's based on fig­
(FORTH Interest Group-) 
FORTH . Each entry in­
cludes the definition. im­
plementation in FORTH. 
and usage of the word be­
ing defined. 

Mitch Derick's and Linda 
Baker's The FORTH Ency­
clopedia is an advanced 
reference book that ex­
plains in words and flow­
charts the compile- and 
run-time behavior of the 
fig-FORTH word set. In ad­
dition, all definitions are re­
lated to the word set of 
the FORTH-79 standard. 

All About FORTH and 
The FORTH Encyclopedia 
are available postage paid 
for 520 and 525. respec­
tively. Order your copies 
from Mountain View Press 
Inc.. POB 4656. Mountain 
View, CA 94060. 
Circle 513 on inquiry card . 

PERIPHERALS 

Graphics 
Dot-Matrix Printer 
Centronics' Model I 22 

graphics dot-matrix printer 
is a heavy-duty I 20-cps 
(character per second) 
desktop unit intended for 
data- and business-process­
ing applications. Standard 
features include I 20 cps bi­
d ire ctio n a I and logic­



74LSOO .25 74L5169 1.75 
100 74LS01 .25 74L5170 1.75 

Each pc• 
74L502 .25 74L5173 .80 

2101 256 x 4 (450ns) 1.95 1.85 74L503 .25 74L5174 .95 
5101 256 x 4 (cmos) (450ns) 4.95 3.95 74LS04 .25 74L5175 .95 
2102-1 1024 x 1 (450ns) .89 .85 74L505 .25 74 L5181 2.15 
2102L·2 1024 x 1 (LP) (250ns) 1.69 1.55 74LS08 .35 74L5189 9.95 
2102L-4 1024 x 1 (LP) (450ns) 1.29 1.15 74L509 .35 74L5190 1.00 
2111 256 x 4 (450ns) 2.99 2.49 74L510 .25 74L5191 1.00 
2112 256 x 4 (450ns) 2.99 2.79 74L511 .35 74L5192 .85 
211 4 1024 x 4 (450ns) 8/16.95 1.95 74L512 .35 74L5193 .95 
2114L·2 1024 x 4 (LP) (200ns) 8/19.95 2.35 74L513 .45 74L5194 1.00 
211 4L-3 1024 x 4 (LP) (300ns) 8/18.95 2.25 74L514 1.00 74L5195 .95 
2114L-4 1024 x 4 (LP) (450ns) 8/1 7.95 2.10 74L515 .35 74L5196 .85 
2147 4096 x 1 (55ns) 9.95 call 74L520 .25 74L5197 .85 
TM54044-4 4096 x 1 (450ns) 3.49 3.25 74L521 .35 74L5221 1.20 
TM54044-3 4096 x 1 (300ns) 3.99 3.75 74L522 .25 74L5240 1.29 
TM540L44·2 4096 x 1 (LP) (200ns) 4.49 4.25 74 L526 .35 74L5241 1.29 
MK4118 1024 x 8 (250ns) 9.95 call 74LS27 .35 74L5242 1.85 
TMM2016 2048 x 8 (150ns) call call 74L528 .35 74L5243 1.85 
HM6116-4 2048 x 8 (cmos) (200ns) call call 74L530 .25 74LS244 1.29 
HM6116-3 2048 x 8 (cmos) (150ns) call call 74L532 .35 74LS245 1.90 
HM6116-2 2048 x 8 (cmos) (1 20ns) call call 74LS33 .55 74LS247 .75 
HM6116LP·4 2048 x 8 (LP) (cmos) (200ns) call call 74LS37 .55 74L5248 1.25 
HM6116LP·3 2048 x 8 (LP) (cmos) (150ns) call call 74L538 .35 74L5249 .99 
HM6116LP-2 2048 x 8 (LP) (cmos) (120ns) call call 74L540 .35 74L5251 1.30 

(Ostat) (300ns)34.95 callZ~132 4096 x 8 74L542 .55 74L5253 .85 

LP= 74LS47 .75 74L5257 .85 

Each 74LS74 .45 74LS280 1.98pc• 
74L575 .50 74L5283 1.00 

TM54027 4096 x 1 (250ns) 2.50 2.00 74L576 .40 74L5290 1.25 
MK4108 8192 x 1 (200ns) 1.95 call 74 L578 .50 74L5293 1.85 
MM5298 8192 x 1 (250ns) 1.85 call 74LS83 .75 74L5295 1.05 
4116-120 16384 x 1 (120ns) 8/29.95 call 74LS85 1.15 74LS298 1.20 
4116-150 16384 x 1 (1 50ns) 8/18.95 1.95 74LS86 .40 74LS324 1.75 
4116-200 16384 x 1 (200ns) 8/13.95 call 74LS90 .65 74L5352 1.55 
4116-250 16384 x 1 (250ns) 8/13.90 call 74L591 .89 74LS353 1.55 
4116· 300 16384 x 1 (300ns) 8/13.80 call 74L592 .70 74L5363 1.35 
2118 16384 x 1 (5v) (150ns) 4.95 call 74L593 .65 74L5364 1.95 
MK4816 2048 x 8 (5v) (300ns) 24 .95 call 74L595 .85 74L5365 .95 
4164-200 65536 x 1 (5v) (200ns) call call 74LS96 .95 74L5366 .95 
4164-150 65536 x 1 (5v) (150ns) call call 74L5107 .40 74L5367 .70 

74L5109 .40 74L536-6 .70 
74L5112 .45 74LS373 1.75 
74L5113 .45 7~L5374 1.75 
74LS114 .50 74L5377 1.45 
74L5122 .45 74L5378 1.18 
74LS123 .95 74L5379 1.35 

1702 256 x 8 (1us) 4.95 74L5124 2.99 74LS385 1.90 

2708 1024 x 8 (450ns) 3.75 74L5125 .95 74LS388 .65 
2758 1024 x 8 (5v) (450ns) 9.95 74L51 26 .85 74LS390 1.90 

TM52516 2048 x 8 (5v) (450ns) 6.95 74L5132 .75 74LS393 1.90 
2716 2048 x 8 (5v) (450ns) 4.95 74L5136 .55 74LS395 1.65 
2716-1 2048 x 8 (5v) (350ns) 9.00 74L51 37 .99 74L5399 1.70 
TMS2716 2048 x 8 (450ns) 9.95 74LS138 .75 74LS424 2.95 

TMS2532 4096 x 8 (5v) (450ns) 9.95 74L5139 .75 74LS447 .37 

2732 4096 x 8 (5v) (450ns) 9.95 74L5145 1.20 74LS490 1.95 
2732A-2 4096 x 8 (5v) (200ns) call 74L5147 2.49 74 LS624 3.99 

2764 8192 x 8 (5v) (450ns) call 74L5148 1.35 74LS668 1.69 
TM52564 8192 x 8 (5v) (450ns) call 74L5151 .75 74LS869 1.89 

74L5153 .75 74LS670 2.20 
74L5154 2.35 74LS674 9.65 
74L5155 1.15 74LS682 3.20 
74L5156 .95 74LS683 2.30 
74LS157 .75 74LS684 2.40 
74LS158 .75 74LS685 2.40 
74L5160 .90 74LS688 2.40 

Each 

EQUIVALENT PART NUMBERS 

Functk>n _T_I _ ~ ~ H•rrla 

74S188 32x8 QC 18SA030 82523 6330-1 7602 74L5161 .95 74LS689 2.40EPROM ERASERS 74S287 256x4 TS 14S10 82S129 6301 -1 7611 74L5162 .95 74LS783 24.95 
74S288 32x8 TS 18S030 82S123 6331 -1 7603 74L5163 .95 81L595 1.69 
74S387 256x4 QC 145A10 82S126 6300-1 7610 74L5164 .95 81LS96 1.69 
74S471 256x8 TS 18S22 6309-1 74L5165 .95 81LS97 1.69 

Capacity Intensity 74S472 512x8 TS 18S42 82S147 6349-1 7649 74L5166 2.40 81L598 1.69 
74S473 512x8 QC 18SA42 82S146 6348 7648

Timer Chip (uW/CM') 74L5168 1.75 
74S474 512x8 TS 18S46 82S141 6341 7641 
74S475 512x8 TS 18SA46 82S140 6340 7640 
74S478 1Kx8 TS 28586PE-14 6 5,200 83.00 
74S570 512x4 QC 27S12 82S130 6305 7620 


PE-14T x 6 5,200 119.00 74S571 512x4 TS 27S13 82S131 6306·1 7621 
 TRANSISTORS 

74L548 .75 74L5258 .85 
74LS49 .75 74L5259 2.85 
74L551 .25 74LS260 .65 
74L554 .35 74L5266 .55 
74L555 .35 74L5273 1.65 
74LS63 1.25 74L5275 3.35 

100 74L573 .40 74LS279 .55 

PE-24T x 9 6,700 175.00 74S572 1kx4 QC 24SA41 82S136 6352-1 7642 
PN2222 10/1 .00 

PL-265T x 20 6,700 255.00 74S573 1kx4 TS 24S41 825137 6353-1 7643 
2N2222 .25 87S180 1kx8 QC 28SA86 82S180 6380-1 7680 

PR-125T x 16 15,000 349.00 87S181 1kx8 TS 28586 82S181 6381 -1 7681 2N2907 .25 

PR-320T x 32 15,000 595.00 87S 184 2kx4 OC 24SA81 82S184 7684 2N3055 .79 
87S185 2kx4 TS 24$81 82S185 7685 2N3904 1011 .00 
87S190 2kx4 QC 28SA166 82S190 76160 2N3906 1011.00 
87S191 2kx8 TS 285166 82S191 76161 1N4148 (1N914) 

1N4004 

http:300ns)34.95
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MODEL ZVM-121 

* 	12" P-31 Green phosphor 
* SELECTABLE 40 or 80 

CHARACTERS PER LINE 
* 	15 MHZ BANDWIDTH 

DISKETTES 


We Will 

Beat Any 


Competitors 

Prices 


A copy of th is policy is 
avai lable upon request . 

GUARANTEED LOWEST PRICES! 	1f you see an item advertised eise­

where for less, tell us · we will 

match or beat their pr ice.· 


FRIENOLY STAFF! 	 To make doing business with JDR 
a pleasant experience. 

To speed your order on its way in 
SPEEDY SERVICE! one day wit h superb accuracy. 


To better help us serve the needs of our customers, we have installed a new IBM System 
34 Compu ter. Th is wi ll enable us to reac h our goal of 100% Customer Satisfaction, but we 
need your help • ple•se use your customer number whenever ordering. Your permanent 
customer number can be fou nd on the left-hand side of your computer printed invoice . 

I would like to take this opportunity to thank all of our customers for making JDR one of 
the fastest growing electronic firms in the world! 

ANTHANA SS SD SOFT . .. 24.95 
wABASH SS SD SOFT ' .... 24.95 
VERBATIM SS SD SOFT '. .... 29.95 
VERBATIM 10 SECTION HARD .. 29.95 

8" 
VERBATIM SS SD SOFT '' 

APPLE* FAN 

$6900 


• 	 OUTLET ON THE REAR OF THE FAN 
FOR A MONITOR · CONTROLLED B Y 
THE SWITCH 

• 	 ULTRA-QUIET APPLE FAN DRAWS 
COOL AIR THROUGH YOUR COM· 
PUT ER 

• 	 ELIM/NA TES DOWN TIME 

• 	 SAVES REPAIR CHARGES 

• 	 INCREASES RELIABILITY 

• 	 CLIPS ON- NO HOLES OR SCREWS 

• 	 LONG LIFE, LOW NOISE MOTOR 

• Apple is a trademark o f APPLE COMPUTER, INC . 

Jeffery D. Rose 

BOOKS 

BEST SELLERS 


OSBORNE/MC GRAW-HILL 
Apple ti User's Gu id~ .... . . . . 14.95 
CRT Controller 's Handbook . ...... 6.99 
68000 Assembly Language 
Programming .............. . .... 16.99 
CBASIC User Guide . 
The 8086 Book .... 

SYBEX 
Your First Computer .. 

The CP/M Handbook ...... . 

From Chips to Stys terns .. . 

The PASCAL Handbook . . . . 

Microprocessor Interfacing 

Techniques ........ ....... . 


ADD ON 

DISK 


. ... 15.00 
. .. 16.99 

'' 8.95 
' ' ' . 14.95 
''' 14.95 
''' 18.95 

* Color matches Apple * 
* 35 Tracks/single side 

Includes cable 
Use with Apple * II Controller 

$375°0 

DRIVE 

For Apple* II 

Includes metal cabinet 
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seeking printing in mono­
spaced alphanumeric 
mode, unidirectional and 
logic-seeking printing in the 
graphics mode, 6- or S-pin 
graphics, 7 resident inter­
national character sets, 
selectable forms length 
from 3V2 inches to l 5 V2 
inches in half-inch incre­
ments, and user-selectable 
6, 9, or l S lines per inch. 
The Model l 22 is software­
compatible with the Cen­
tronics Model 739 . 

The Model 122 graphics 
dot-matrix printer costs 
S l 195. Further information 
is available from Centronics 
Data Computer Corp ., 
Hudson, NH 0305 l , (603) 
SS3-0l 1 l . 

Circle 514 on inquiry card. 

Add-on Memory 
for the IBM 

Davong Systems of 
Mountain View, California , 
has introduced a series of 
add-on memory cards for 
the IBM Personal Com­
puter. The cards offer 64K, 
I 92K, and 256K bytes of 
RAM (random-access read/ 
write memory) and com­
plete hardware- and soft­
ware-compatibility with 
the IBM. The boards range 
in price from S395 to 
S l 07 5 and are available at 
selected Computerland 
stores. For your nearest 
dealer, contact Davong 
Systems Inc .. l 06 l Terra 
Bella Ave ., Mountain 
View, CA 94043, (4 l 5) 
965-7130. 
Circle 515 on inquiry card. 

Color Computer 
Expansion Unit 

The Color Computer Ex­
pansion Unit gives the 
TRS-SO Color Computer an 
additiona l 64K bytes of 
RAM (random -access 
read/write memory) and 
the circu itry necessary fo r 
an SO-character by 25-line 
alphanumeric display. The 
Expansion Unit has a ZSOA 
microprocessor that gives 
the Color Computer the 
added versatility of running 
the CP/M operating system 
while mainta ining fu ll com­
patibility with 6S09 soft­
ware such as the Flex and 
OS-9 operating systems. 
Other features provided 
w ith the Expansion Unit in­
clude software-selectable 
video-display formats of SO 
characters by 25 lines or 
the standard 32 characters 
by l 6 lines and a dual­
density 5 V4 -inch disk con­
troller capable of support­
ing four drives with up to 
SOOK bytes of storage per 
drive for a total of 3.2 
megabytes. Standard fea­
tures supplied include a 
Color Computer-com­
patible RS-232C serial port, 
two expansion buses for 
hard-disk and custom ap­
plications, and a built-in 
audio driver and speaker. 

Optionally the Expan­
sion Unit can be equipped 
w ith an IEEE-4SS/ l 9SO 
controller and a light pen. 
The Color Computer Ex­
pansion Unit has a sug­
gested price of s l 5S5; 
dealer inquiries are invited. 
For further information, 
contact George Associates, 
POB 960. Berkeley, CA 
94701 , {415) S43-35S7 . 
Circle 516 on inquiry card. 

Amdek 's Color II is a 
l 6-color, high-resolution 
video monitor designed 
for the IBM Personal Com­
puter or, with the Amdek 
DVM (digital video multi­
plexer) interface board, the 
Apple II . The I 3-inch RGB 
{red/green/blue) Color II 
can generate an SO-char­
acter by 24-line display 
and 560 horizontal by 260 
vertical resolution . 

The Color II , including 

Chess Perlpheral 
Mate, a hardware and 

software peripheral for the 
Apple II, includes the 
strongest chess-playing 
program ever developed 
for a microcomputer. ac­
cording to the manufac­
turer . De si gned for 
32K-byte Apple, TRS-SO, 
and PET computers, Mate 
is supplied w ith a mag­
netic sensor chessboard, 
magnetic pieces, plug-in 
interface card, and a cable . 
Its many game-playing 
features include the ability 
to " th ink" on opponent's 
time, nine levels of play, 
an opening library of more 

than 6000 moves, best 
and randomized move se­
lection, move suggestions, 
reverse board, and print­
out of an entire game. Full 
documentation for the in­
terface software is pro­
vided for those who want 
to create their own chess 
programs. 

Manufactured by Applied 
Concepts, Mate is available 
for S269 .95, includ ing 
game program on cassette 
or disk and a manual. from 
PMK Associates. POB 59S, 
East Brunswick, NJ OSS l 6, 
(201) 246-76SO. 
Circle 517 on inquiry card . 

Color Monitor for IBM and Apple 
access cable, is available at 
Computerland stores, IBM 
Personal Computer Cen­
ters, and Apple dealers for 
S999. The DVM. including 
an access cable for the 
Apple II and Ill , costs S200. 
Further deta ils can be ob­
tained from Amdek Corp .. 
2420 East Oakton St .. Ar­
lington Heights, IL 60005, 
(3 l 2) 364- l ISO. 

Circle 518 on inquiry card . 
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Scientific Control and 
Data-Collectlon Tools 

The Adalab data-ac­
quisition and control inter­
face card for the Apple II 
controls and collects data 
from most scientific instru­
ments. including spectro­
photometers. strip-chart 
recorders. chromatography 
systems. and temperature 
controllers. Optional acces­
sories for the Adalab in­
clude the Ada-Amp instru­
mentation amplifier w ith a 
0. 1 to 1 CXJO gain range. the 
Vidisampler real-time data­
acquisition software pack­
age that permits simulta­
neous data-acquis ition 
from four analog inputs. 
and the Tempsense hard­
ware and software pack­
age for monitoring up to 
64 thermocouples or heat 
sensors. Other equipment 
available for the Adalab in­
cludes a 32-bit digita l 1/0 
multiplexer accessory called 
Ada-Byte and Vidimemory. 
an extended-memory/bulk 
data-storage option that 
works with 16K-. 64K-. or 
128K-byte RAM (random­
access read/write memory) 
cards. 

Complete details on the 
Ada lab data-acquisit ion 
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and control interface card 
and its wide variety of ac­
cessories are available from 
Interactive Microware Inc.. 
POB 771 . State College. PA 
16801 . (814) 238-8294. 
Circle 519 on inquiry card. 

Give the H-89 

Speech 


Mako 's multiple pro­
grammable sound gener­
ators (PSGs) give Heath or 
Zenith computers equipped 
with the General Instru­
ment A Y3-8910 PSG chip 
the ability to produce a 
wide variety of complex 
sounds under sonware 
control. The PSGx2. de­
signed for the Z-89 or H-89. 
plugs directly into the P504 
or P505 bus slots and uses 
any decoded port address. 
The PSGx4 has four PSG 
chips and plugs directly in­

to the H-8 bus. Each board 
is supplied w ith a speaker. 
a built-in audio monitor 
amplifier. and crystal time 
base. Options for the 
boards include the Micro­
Piano 2 .0. which is capable 
of playing up to a six-note 
polyphony over an eight­
octave range. 

The PSGx2 costs 5125. 
and the PSGx4 costs 5225. 
plus 5 5 shipping and han­
dling. The Micro-Piano is 
ava ilable for 524 .95 . 
Orders are being accepted 
at Mako Data Products. 
1441-B North Red Gum. 
Anaheim. CA 92806, (714) 
632-8583 . 
Circle 520 on inquiry card . 

Turn Your Micro 

Into a Mini 


The Loadstar BCXJO up­
grades any single-user 8-bit 
ZBO microcomputer w ith 
from 4K to 64K bytes of 
RAM (random -access 
read/write memory) to a 
16-bit ZBCXJO minicomputer 
with 64K bytes of RAM (ex­
pandable to 8.3 megabytes 
and multiple users) . The 
Loadstar has two ROMs 
(read-only memories) that 
contain part of the operat­
ing system and the inter­
face circuitry and are 
capable of storing BK bytes. 
Other features include a 
4-MHz system clock. 4 14 
machine-language instruc­
tions. and the ability to 
handle from 1250 to 5CXJO 
instructions per second. 
When the Loadstar BCXJO is 
connected to any ZBO­
based system, such as the 
TRS-80. Apple (with the 
Microson Soncard). Exidy. 
Superbrain. Godbout. or 

Cromemco. the system has 
the capability of addressing 
1 28 times more memory 
and increasing system 
speed 5 to 20 times. 

The Loadstar 8CXJO has a 
suggested retail price of 
5900. Additional details 
can be obtained from 
Loadstar Technology 
Corp.. 10073 Saich Way. 
Cupertino. CA 95014. 
(408) 996-8333. 
Circle 521 on inquiry card. 

Modem Uses 
Inductive Coupllng 
The MFJ-1 2 30 origi­

nate/answer modem uses 
an inductive-coupling tech­
nique for receiving data. 
This approach provides 
more reliable data transfer 
because it eliminates errors 
caused by room noise. vi­
brat ions . and other 
acoustic-coupling prob­
lems. The Bell 103-compat­
ible MF J-1230 operates at 
data rates from 0 to 300 
bps (bits per second) and 
features half- and full­
duplex operation. TTL. 
CMOS. and RS-232C com­
patibility. and 1/0 ports for 
a cassette tape recorder. 

The price for the crystal­
controlled MF J-1230 is 
5129.95. A version for the 
Apple. the MF J-1231 . costs 
5139.95 . Complete specifi­
cations are available from 
MF J Enterprises Inc.. 921 
Louisville Rd .. Starkville. MS 
39759. (800) 647-1800; in 
Mississippi. (601) 323-5869. 
Circle 522 on inquiry card . 
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Add a Computer to 

the IBM Personal 
Computer 

Baby Blue is an acces­
sory printed-circuit board 
and software package for 
the IBM Personal Com­
puter. When used with its 
software. the Baby Blue 
board becomes a Z80 com­
puter within your com­
puter, allowing you to run 
programs written for the 
CP/M-80 operating system. 
Baby Blue's hardware is 
made up of 64K bytes of 
dual-ported 200-nanosec­
ond RAM (random-access 
read/write memory) with 
parity checking and a Z80B 
microprocessor that can 
operate with the 4. 77-MHz 
system clock speed of the 
IBM's 8088 microproces­
sor. The software is made 
up of a translator and an 
intelligent converter that 
activates the Z80B, reads 
files from many 5 V4 -inch 
soft-sectored CP/M disk for­
mats. and determines 
which files are executable 
machine-language files. 

The Baby Blue, complete 
with software on disk, 
costs S600. Optionally, 
Baby Blue can be pur­
chased with the Wordstar 
and Mai/merge programs 
for S980. For further 
details, contact Xedex 
Corp.. 1345 Ave. of the 
Americas. New York. NY 
I 0 I 05, (212) 489-0444. 

Circle 523 on inquiry card. 

Video Controllers 
Zircon lnternational's 

Video Command series of 
video controllers are de­
signed for game or graph­
ics applications on Apple. 

Atari, PET, VIC. and 
TRS-80 computers. Among 
the controllers available is 
the Video Stick. which 
combines X and Y func­
tions in a single unit. Video 
Stick features dual fire but­
tons and gimbal assembly, 
potentiometers. and 
switches. Its suggested 
retail price is S49.95. and 
versions are available for 
the Apple, the TRS-80 Col­
or Computer, and the IBM 
Personal Computer. 

The Video Command 
XYZ controller has an eight 
digital switch mechanism 
and is compatible with 
most existing PET. VIC. 
and Atari software. The 
suggested price for the 
Video Command is S14.95. 
For complete details on 
the Video Command 
series of controllers. con­
tact Zircon International 
Inc. , 475 Vandell Way. 
Campbell , CA 95008, 
{408) 866-8600. 
Circle 524 on inquiry card. 

SOFTWARE 

Language Serles 
for the IBM 

The Computer Lan­
guage series offers IBM Per­
sonal Computer users a 
w ide choice of program­
ming languages and oper­
ating systems. Some of the 
products available are a 
macro assembler that runs 
under PC-DOS, a FOR­
TRAN compiler that also 
runs under PC-DOS. and 
UCSD Pascal p-System. an 
advanced operating sys­
tem with UCSD Pascal or 
FORTRAN-77 . 

Prices for products in the 
Computer Language series 
range from S 100 to S625 . 
The series is available at 
local IBM Product Centers. 
Computer/and stores. and 
Sears Roebuck and Com­
pany's Business Systems 
Centers. For the address of 
your nearest IBM dealer. 
call (800) 447-4700; in Il­
linois. (800) 322-4400; in 
Alaska and Hawaii, (800) 
447-0890. 
Circle 525 on inquiry card . 

Robot Simulator 
The Karel Simulator im­

plements a Pascal-like com­
piler/debugger environ­
ment that can be used to 
teach beginners structured 
programming techniques. 
The Simulator lets students 
write programs that make 
Karel. an on-screen robot 
manipulate a world of in­
tersecting streets and ob­
jects. The Simulator's lan­
guage is easy to learn. but 
rich enough for challeng­
ing tasks such as escaping 
from mazes and following 
paths. The Simulator's pro­
gramming language is 
documented in Richard E. 
Pattis's Karel the Robot: A 
Gentle Introduction to the 
Art of Programming 
(John W iley & Sons. 1981) . 

The Karel Simulator runs 
on Apple computers w ith a 
language card. one disk 
drive, and a 40- or 80-col­
umn display screen. The 
complete package costs 
SSS and includes a note­
book, a protected copy of 
the Simulator. a prefor­
matted disk with two dem­

onstration programs, a 
24 -page instru ctio n 
manual. and a tutorial on 
using the UCSD Pascal filer 
and editor. For teaching or 
self-instruction, a complete 
set of two course disks 
containing all the examples 
from the book (a total of 
more than 125 files) is 
available for S 150. The 
Karel Simulator can be pur­
chased from Cybertronics 
International Inc., Software 
Publishing Division. 999 
Mount Kemble Ave.. Mor­
ristown. NJ 07960. (20 I) 
766-7681 . 
Circle 526 on inquiry card . 

Pascal Compiler 
for CP/M 

JRT Systems recently in­
troduced version 2 of its 
Pascal compiler for CP/M. 
Version 2 is a one-step 
compiler with separately 
compiled external proce­
dures and functions that 
allow very large programs 
to be developed. Standard 
features include the ability 
to link together or auto­
load program sections at 
run-time, a virtual storage 
manager that allows pro­
grams of unlimited size to 
be run while providing full 
support for dynamic Pascal 
variables. and no size limit 
for procedures. nesting 
levels, or recursion . The 
compiler's arithmetic ability 
has 14 digits of precision. 
and its BCD (binary-coded 
decimal) format eliminates 
conversion errors . For 
scientific applications. the 
compiler's floating-point 
exponent ranges from 
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- 64 to + 63 . Dynamic 
text strings can be as large 
as 64K bytes. Other fea­
tures include the ability to 
access random disk files by 
relative record number or 
relative byte address and 
the ability to process disk 
files as ASCII text or as 
binary data. 

A single-user license for 
version 2 of the JRT Pascal 
compiler for CP/M costs 
$29. 95. It is available from 
JRT Systems Inc.. 1891 
23rd Ave.. POB 22365. 
San Francisco, CA 94122. 
(41 5) 566-4240. 
Circle 527 on inquiry card . 

Pascal-like Language 
for the Apple 

The XPLO language sys­
tem gives Apple II users a 
fast-executing alternative 
to UCSD Pascal. It retains 
Pascal 's syntax and control 
structures. so it is easy for 
Pascal programmers to 
learn. In contrast to Pascal. 
XPLO has loose variable 
typing. which gives it 
greater flexibility for most 
programming applications. 
Among its standard fea­
tures are the full set of 
Pascal control structures; a 
full range of simple data 
types including integers. 
reals. and characters; a 
complete set of intrinsic 
functions for mathematical 
calculations; support for 
Apple hardware such as 
high- and low-resolution 
graphics. game paddles. 
and sound; and program­
development features such 
as chaining. overlays. and 
library capabil ity. 

The XPLO Language sys­
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tern costs S185 . Optional­
ly. XPLO is available w ith 
Advanced Micro Devices· 
951 1 floating-point proces­
sor for number-crunching 
appl ications for s205 . 
XPLO can be obtained from 
Computer Sight. Suite 503. 
2490 Channing Way. 
Berkeley. CA 94704, (415) 
644-1688. 
Circle 528 on inquiry card. 

IBM Word Processor 
and Text Editor 

Lifetree Software has in­
troduced a new word pro­
cessor and text editor for 
the IBM Personal Comput­
er called the Volkswriter. 
Standard editing features 
include a full-screen editor. 
Reset key. automatic word­
wrap. rapid line or charac­
ter insertion. flexible search 
and replace. automatic 
centering. left and right jus­
tification. and an onscreen. 
step-by-step tutorial. Print 
features include page num­
bering as well as the ability 
to define the format 
through a menu. to print 
an entire document or a 
single page at a time. and 
to define paper size and 
printing area. With an 
optiona l asynchronous 
adapter, you can prepare 
files for transmission to a 
typesetter. Since its files are 
standard PC-DOS format. 
Volkswriter is compatible 
with most IBM Personal 
Computer software. 

Volkswriter requires an 
IBM Personal Computer 
with a minimum of 64K 
bytes of memory. a single 
disk drive, PC-DOS, and an 
IBM, Epson. or NEC Home 

Electronics printer w ith 
Centronics-type parallel in­
terface . For extensive 
writing. two disks and 
128K bytes of memory are 
recommended. The Volks­
writer is available for S 195. 
For the name of your near­
est dealer. contact Lifetree 
Software Inc.. Suite 342. 
177 Webster St. . Monte­
rey. CA 93940. (408) 659­
32 J 1. 
Circle 529 on inquiry card . 

Apple Graphics 

Language 


The GraFORTH graphics 
programming language for 
the Apple II has easy-to­
read code and programs 
that are fully compiled to 
machine language for fast 
execution. It features fast 
three-dimensional color 
animation graphics. includ­
ing rotation. scale. trans­
position. and perspective. 
According to the manufac­
turer. lines can be drawn 
faster than with BASIC and 
colored lines are never 
broken . GraFORTH in­
cludes turtle graphics. for 
rapidly drawing line shapes 
at any angle. and a soft­
ware-based music synthe­
sizer. 

GraFORTH requires a 
48K-byte Apple II w ith 
DOS 3.3 and one disk drive 
(use of a 16K-byte RAM 
card is recommended) . It's 
available for S 75, including 
a 220-page manual, from 
lnsoft, Suite 202B, 101 75 
Southwest Barbur Blvd .. 
Portland. OR 97219. (503) 
244-4181 . 
Circle 530 on inquiry card . 

Relational Query 
Language 

ROL is a relational alge­
braic query language im­
plemented in Applesoft 
floating-point BASIC that 
lets you see a database as a 
collection of tables. This ap­
proach allows computer 
novices to use ROL to 
build . interrogate, and 
search databases. Com­
mands provided w ith ROL 
include define and access a 
database; define a table; in­
sert. delete, and update 
rows in a table; create a 
table from one or two ex­
isting tables by means of 
selection. union, intersec­
tion, symmetric difference. 
etc.; and compute the ag­
gregate functions of 
average. count, sum . 
minimum. and maximum. 

ROL requires an Apple II 
or Apple II Plus computer 
with DOS 3.3, Applesoft. 
and two floppy-disk drives. 
ROL on a floppy disk. a 
program listing. and the 
user's manual together 
cost S 140. The user's 
manual and the program 
listing alone cost S 120. and 
the user's manu al is 
available separately for 
S20. For details. contact 
Hello Software. 8380 
Roanne Dr.. Orlando. FL 
32817. (305) 677-J108. 
Circle 53 I on inquiry card . 

MISCELLANEOUS 

Office Filing System 
The Colortro l is a busi­

ness fil ing system that's 
used in conjunction with a 
desktop computer or a 
word processor. It provides 
an automatic computer­
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generated color-coded fil­
ing system and a database 
for easy file management. 
When used with a printer. 
Colortrol can print color­
coded file labels . Formats 
include 8-inch IBM soft-sec­
tored. North Star double­
density. Micropolis Model 
II. Superbrain 3.0. Apple II 
with CP/M. and 5 V4 - and 
8-inch Xerox. 

Colortrol requires an 
8080-, 8085-. or Z80-based 
microcomputer with 48K 
bytes of RAM (random-ac­
cess read/write memory). 
CP/M. and an Epson or 
NEC Home Electronics 
printer. Its price is 5 I 95. 
The manual alone costs 
530. Complete details are 
available from Digital Mar­
keting. 26 70 Cherry Lane. 
Walnut Creek, CA 94596, 
(415) 938-2880. 
Circle 532 on inquiry card. 

BASIC Reference 
Card for the IBM 

M inimagic has intro­
duced a BASIC language 
reference card for the IBM 
Personal Computer. The 
card has I 4 panels of se­
lected information. includ­
ing a discussion on getting 
BASIC up and running, 
alphabetized descriptions 
of more than 80 BASIC 
statements, graphics and 
color programming infor­
mation, BASIC control 
commands for program de­
velopment and execution. 
and functions relating to 
mathematics, string mani­
pulation, and 1/0. All en­
tries are alphabetized and 
grouped by function for 
quick and easy reference, 
and each entry has a brief 

description and examples 
of usage. Each grouping 
contains all the facilities of­
fered by IBM BASIC. 

The BASIC language ref­
erence card for the IBM 
Personal Computer costs 
53.50, postage paid. Con­
tact Minimagic Co.. 104 
Park Rd.#34, West Hart­
ford, CT 061I9. 

Surge Suppressors 
Kalglo Electronics' Quad 

series of surge suppressors 
features four filtered out­
lets . The Quad-I has tran­
sient absorption only , 
while the Quad-II has tran­
sient absorption and dual 
three-stage low-pass filters 
for radio-frequency-interfer­
ence noise filtering . All 
units are prewired and 
ready to use. The Quad-I 
costs 549.95, and the 
Quad-II costs 559.95. For 
further details, contact 
Kalglo Electronics Co. Inc .. 
Department Quad. 6584 
Ruch Rd .. East Allen Town­
sh ip, Bethlehem. PA 
1801 7, (800) 523-9685 . 
For technical information 
or to order within Pennsyl­
vania. call (2 I 5) 865-0006. 
Circle 533 on inquiry card . 

Automatic Shut Off 
for Disk Drives 

Optronics Technology's 
Drive Control Unit (DCU) 
gives you automatic on/off 
control over your 8-inch 
floppy-disk drive motor. 
The DCU has connectors 
that allow it to fit w ithin 
the drive assembly in series 
w ith the drive motor. Dur­
ing drive access, the motor 
is energ ized at zero­
crossing for low noise. 
After 8 seconds (adjustable) 
of idle time. the drive will 
switch off, which mini­
mizes media damage due 
to constant use and lowers 
overall system noise levels. 

In kit form. the DCU 
costs S29.95 . An assem­
bled and tested version is 
available for 539.95 . For 
additional details, contact 
Optronics Technology, 
POB 81 , Pittsford, NY 
14534, (716) 377-0369. 
Circle 534 on inquiry card . 

High-Density 
Floppy Disks 

Brown Disc Manufactur­
ing has unveiled a new 
series of high-density 
5 Y4 -inch floppy disks the 
UHR I and the VHR I fami­
lies. The UHR I floppy disk 
provides ultra-high-density 
recording capabilit ies for 
I 50- to 200-tpi (track per 
inch) applications. Accord­
ing to the manufacturer. 
the UHR I disk is the only 
media qualified as a 
I .6-megabyte single-sided 
disk for use with Amlyn 
Corporation's Models 5860 
and A506 high-capacity 
mini-floppy-disk drives. The 
VHR I is designed for 96-tpi 
data-storage applications. 

Both families are made 
with a spin coating tech­
nique that's similar to that 
used for hard-disk media. 
This method provides a 
more consistent dispersion 
of the magnetic coating . 
Further information is avail­
able from Brown Disc 
Manufacturing Inc .. I 0 I 5 
Garden of the Gods Rd., 
Colorado Springs, CO 
80907, (303) 593- 101 5. 
Circle 535 on inquiry card . 

Data-Encryption 

Device 


The Black Board is an 
S- I 00-bus-compatible 
module with a built-in, 
high-speed data-encryp­
tion device and bus inter­
face/control logic that is 
certified by the National 
Bureau of Standards. De­
signated the Model ESB-2S, 
the device is useful for 
secure tape or disk storage, 
program protection, and 
data security and protec­
tion schemes. The Black 
Board uses two consecu­
tive output ports for control 
and data, and the key, 
which is not externally ac­
cessible, is stored on a chip. 
Other features include en­
cryption and decryption of 
64-bit data words using a 
56-bit key, a I .3-megabit­
per-second transfer rate. 
parity checking during key 
loading, and no wait states 
at a speed of 4 MHz. It's 
compatible w ith the CP/M, 
COOS, Unix, Cromix, and 
MP/M operating systems. 
Supplied software includes 
low-level drivers and en­
cryption/decryption pro­
grams. 

Optional software for 
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the Black Board includes 
the Keyper System. which 
is an automated file-access 
security system with in­
finite master key capabili­
ties. The Black Board. in­
cluding documentation 
and software to get your 
system up and running. is 
available for S595; the bare 
board alone costs S495 . 
For more details. contact 
Cydat Inc.. Suite 322. 500 
Airport Blvd .. Burlingame. 
CA 940 I0, f800) 227­
2400. ext. 906; in Califor­
nia. f800) 772-2666, ext. 
906. 
Circle 536 on inquiry card . 

Software Locator 
Service 

Subscribers to the Sof­
search software locator ser­
vice have access to infor­
mation on more than 
I 2,000 software products 
for both small computers 
and large computers. Sof­
search provides custom 
reports on software prod­
ucts that meet up to five 
sets of subscriber-specified 
selection criteria ranging 
from computer system 
used or considered to in­
dustry/activity to be seNed . 
Each report has product 
name. supplier address. 
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contact information, and a 
general description of the 
product. Product reports 
are packaged in an in­
dexed binder and are up­
dated quarterly . Subscribers 
can also request special 
one-time reports for an ad­
ditional fee . 

A year's subscription to 
the Sofsearch software 
locator seNice costs s I 25 . 
A complete description of 
Sofsearch is available from 
CCS Inc.. Corporate Of­
fices. POB 5276. San An­
tonio. TX 7820 I , (5 I 2) 
340-8735 . 
Circle 537 on inquiry card . 

Ellmlnate 
Contact Problems 
The Gold Plug 80 can 

eliminate disk errors due to 
oxidation of the solder sur­
face of Radio Shack 's 
TRS-80 Model l's keyboard 
printed-circuit board and 
expansion ports. The Gold 
Plug 80 is a male gold­
plated card edge plug 
that's soldered directly to 

the existing card edge plug 
on the printed-circuit board 
of the keyboard and ex­
pansion ports. Compatibili­
ty is maintained because it 
permits the use of existing 
female connectors on all 
cables . Additionally, all ex­
isting expansion devices 
ca n be used without 
modifications. 

To install the Gold Plug 
80, disassembly of the key­
board and/or Expansion In­
terface is required, as well 
as soldering directly to the 
Model J's existing card con­
nector. The Gold Plug 80 
adds slightly more than a 
half inch to the card edge 
plugs. 

In kit form. the Gold Plug 
80 for the keyboard 
printed-circuit board to Ex­
pansion Interface costs 
SI 8.95 . Versions for the 
Expansion Interface to disk, 
printer, screen printer. or 
RS-232C ports cost S9.95 
each. A complete set of 
cables for all the ports is 
available for S54.95 . For 
details. contact E.A.P. Co.. 
POB I 4. Keller, TX 76248. 
(8 I 7) 498-4242. 
Circle 538 on inquiry card . 
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R3 For Three 8" or 
5%' ' Disk Drives 

S3 2 in 1 Unit for S- 100 and 
two 8"0r5'14 " Disk Drives . It fits 
most Disk System Mainframes .S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @ + 8 Vdc @ - 9 de @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x 0 x H PRICE 

KIT 1 lS CARDS SOURCE l SA 2 SA 2.5A 12" x S" x 4¥a" 54.95 

KIT 2 SYSTEM SOURCE 2SA 3A 3A 12" x 5" x 4"'8"" 61 .95 

KIT 3 DISK SYSTEM l SA l A 2A 2A 4A 14 " x 6" " x 4 '1a" 69.95 


DISK DRIVE POWER SUPPL y "R3" REGULATED, OPEN FRAME, ASSY. & TESTED . . . ..... . . .. ... ...... .69.95 

SPECS + SV@6A OVP, - SV@ 1A + 24V@ 6A, SHORTS PROTECT 2 SIZES AVAI L.. 1) 9" (W) x 61/• " (0 ) x 4'MI" (H), 2) 9" (W) x 4%" (D) xSV4" (H) 

OPTION: 1) REPLACE + 24V BY + 12V, 2) FOR SIZE 1 ONLY, ADD.± 12V@ lA, AT AN ADDITIONAL $12.00. 

IDEAL FOR THREE 8" or 51/• FLOPPY DISK DRIVES, SUCH AS SHUGART 801 /8S 1, SIEMANS FOO 100-8/200-8 OR 100-S ETC. 


* DISK SYSTEM PWR SUPPL y "S3" OPEN FRAME, ASSY. & TESTED COMPACT SIZE: lO"(W) x 6" (0 ) x S"(H)102.95 
REGULATED OUTPUTS FOR DISK DRIVES: +SV @ SA, - SV@ 1A. + 24V@ SA (OR + 12V@ SA). FUSES PROTECT REG. OUTPUTS. UNREGULATED OUTPUTS FOR S-100: + 8V@ 14A,.± 16V@3A. WITH OVP CIRCUIT FOR + 5V.A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAI NFRAME CONTAINING 12 SLOTS & TWO 

ATTENTION O.E.M.'S POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY # 1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE YOUR SPECIAL NEEDS OR 


T 1 110/ 120 2 x 8 Vac. 15A 28 Vac. CT, 2.5A 3314· x 35/a" x 31/a" 22.95 DESIGNS OF TRANSFORMER, 
T2 110/ 120 2 x 8 Vac. 25A 28 Vac. CT. 3.5A 3:y4 · x 4~a · x 3119· 28.95 LINEAR & SWITCHING PWR
T3 110/ 120 2 x 8 Vac. 15A 28 Vac. CT. 2.5A 48 Vac, CT. 2A 3¥4' x 43is" x 3•,s" 30.95 
T4 110/ 120 2 x 8 Vac, 6A 28 Vac. CT. 1.5A 48 Vac, CT. 3A 3¥• " x 35/a" x 3'18 ' 23.95 SUPPLY WILL BE MADE TO 
T5 110/ 120 2 x 8 Vac. 6A 28 Vac. CT. 2A 3" x 3" x 2Vi " 15.95 ORDER AT SUNNY LOW LOW 

SHIPPING FOR EACH POWER SUPPLY: $5.50 in Calif.; $8.00 in other states; $18.00 in Canada. COST & FASTEST DELIVERY. For each Transformer $5.00 in all states; $12.00 in Canada. Calif. residents add 6% sales tax. 

MAILING ADDRESS SUNNY INTERNATIONAL SHIPPING ADDRESS 
I~! P 0 BOX 4296 (TRANSFORMERS MANUFACTURER ) 22129 1 

2 S VERMONT AVE [~ 
1- I TORRANCE. CA 90510 _2425 MON-SAT 9_ TORRANCE. CA 90502 lW9'.(213) 328	 6TELEX '82558 

GET CONTROL OF 
YOUR WORLD! 

With the help of your computer 
and the RX-10 

The RX- ro provides a communications link between ANY computer system with a parallel port and AC lines, in order to 
remotely control switches such as the BSR/ System X-10® remote modules. Potential applications include reduction of 
excessive electrical bills and control of security, lighting and environmental systems. The future is now; there has never 
been a better time to put your computer in complete control . 

Features: 
,.... Uti/izes advanced CMOS-LSI technology ,.... Easy to program ond use, completely cost effective ond compact 
,.... Complete 256 channel control (not just 16) ,.... Extensive documentation ond program examples included 

Introducing The Sound Commander: Model RL-10 
The RL-10 is available as a plug-in enhancement to the BSR/ System X-10 remote control system which provides precision 

remote volume control for any stereo sound system. When used with a lamp module or dimmer, the RL- 10 a/lows setting 
the mood from any room or listening position - a convenience you 'll wonder how you ever lived without 

Suggested Prices: 	 RX-10 $149. 95 Contact us for more Information and order forms. 
RL-10 $49. 95 Dealer inquiries Invited. 
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Circle 171 on Inquiry card. 

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 

Wrtte for our f1mou1 CATALOG. 
Contain• many Items not In ed. 
Still only $1 .00 (refund with pur· 
cheee) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and hendllng per each 
Item. Indiana resident• add 4% 
11le1 tax. Allow 2 week• on 
checka. COD add $3.00 per Item. 
Prtcee subject to change without 
notice . All Items subject to 
evallablllty . 

Disk Manual 
wnh Only 

Manual 

ARTIFICIAL INTELLIGENCE \, \, 
Dental (PAS·3) . . . . . . . . . . . .. $849140 
Medical (PAS·3) . . . . . . . . . . . $849140 
BYROM SOFTWARE 
'BSTAM . . . . . .... $149 
'BSTMS .. . .. .. . . . $149 
OIGITAL RESEARCH 
CP/M 
2.2 Intel MDS·800 .......... $149/25 
Northstar (Honzon) . . • . . . . •. $149125 

Micropohs 
TRSModel 11 
CB·80 ... 
CBaSIC2 . 
Pascal MT+ .. 

Compiler . 
SPP ... 

FRIENDS 
ACCESS80 1 . 
ACCESS80 11 . 
FRONTIER SOFTWARE 
Protess10nal 

Time Accounting 
General Subrouune 
Apphcauon Ut1ht1es 
ISA 
Spellguard . 
SP/Law ........... . 
PASCAL LANGUAGE 
Pascal l ....... . 
Pascal MT+ VS.5 

$169/25 
.$159/35 

. . . . . . . $459135 
. . . $ 98/20 
. . . . .$429/30 

.$316120 
...... $t40/15 

.$249/50 
$429/50 

.$549/40 

.$269/40 

.$439140 

..... $229/25 
.. $109 

........ $349/30 
. $429130 
.$316/20 Complier ... 

SPPOnly .. . .. .. . .. $140/1 5 
KEY BITS 
Wordsearch . . ............. $ 1 79/50 
String 80 . . . . . . . . . . . . . . . . $ 84120 
String 80 (Source) . . . . . . . $279 

~.228"-'i> " . $ 65 
Selector IV . 
SelectorV 
SBasic ... 
MICRO TAX 
' Level I 
· Level II .... 
' Level Ill 
· combo II + 111 . . ....... . 
Microsoft 5.3 . 
Run ume module 
MICRO PRO"' 

$269135 
$469/50 

. $269/25 

$249 
$995 

.$749 
. $1495 

49 

Wordstar . . . . $309160 
WS Training Guide 20 
WS Custom Notes . . • . . . . . . $429/na 
MailMerge . . . . . . . . . $109/25 
WS·Mailmerge .............$4t9/85 
Datastar . . . . . . . $249/60 
DS Custom Notes . • . .. $429/na 
Calcstar . . . . . . .......... $259/na 
Supersort I . .. ............... $199/40 
~1~~soF1 ................s115140 

Baslc·80 . . . . ...... . ..... ... $298 
Basic Compiler . . . . . . . . . . . . $329 

Fortran-80 . . . . . . • . . . . $349 
Cobol-80 . . . . . . . . . . • . . $629 
M·Sort . . . . . . . . . . $124 
Macro-80 ..................St44 
Edit·80 ......... . ..... $ 84 
MuSmp/muMath . . . . $224 
MuLisp-80 . . . . . S174 
ORGANIC SOFTWARE 
"TeX1Wnter lll . . $111125 
• Datebook . . . . . $269/25 
·Milestone . . . . . . . . . . . . . . . $269/30 
PACIFIC SOFTWARE 
Sequnur 

~g)',~ ; ;lexu~ ....... : · ~~~~ 
PEACHTREE® SOFTWARE 
General Ledger . . ...· ....... $399140 
Accounts Receivable . . . $399140 
Accounts Payable ..... $399140 
Payroll . . . . . . . . ... $399140 
Inventory . . 399/40 
Mailing Address . . . $399140 
lor PS Version . . . .. . . . .. add $119 
Series 6·Peachtree 
CPA . . . . . . . . . . . . . . . .. . . . $799/40 
Property Mgt . . .......... $799140 
Passive Payro~ . . . . $449/40 
Series 7 ·Peachtree 
Sales Tracker . . . . . . $3049/55 
AA.S..lesAnalys1s .....$1299/50 
Inventory . . . . . . $799/40 
Order Entry . . . . . . . . . . . . . $699/40 
SOHO GROUP 
Matchmaker .. . 
Worksheet .. . 
SORCIM 

$ 97120 
.$177/20 

• PascaVM ZSO . . . . . . $349/40 
Pascal/M 86188 .... $449/40 
· Act 65 . . . . . . . . . . $149/20 
'Act 68 
'Act 69 
'Act86/88 .... . . . St49/25 
' Trans 86 .. . $119/25 
• Supercalc . . . . . . . . . . . . . . $269 
SOUTHERN COMPUTERS 
'Raid . . . . . . . . . . . . ....... $224/35 
'Raid FP . . . . . . . .. $349/35 
' FFP . . .......... . ........ $224/15 
"Recover .................. $ 75 
' RADAR ........ • ..•...... $449/25 
ISIS . . . . . . . . • . . ..... . ... $224/20 

STRUCTURED SYSTEMS GROUP 
GL. AA . AP. PA , OE .... . . . $849/40 
Call lor others 
SUPERSOFT 
"DiagnoSlic II . .. . . . ....... $ 84/20 
• Forth . . . . . . . . . . . . . . . . . . $149/30 
' SSS Fortran . . . . . . . . . . . $219/30 
· Fortran w/RA TFOR . . . . . . . . $289/35 
• C Compaer . . . . . . . • • . . . S175120 
·Disk Doctor . . . . . . . . .. . . . .S 84/20 
' Term I . . . . . . . . . . . . . . . . $129/25 
Term II .... . .$169125 
ZSOOO Xassembler . . $449/35 
Others less t 0% 
WHITESMITHS 
C Compiler . . . . . . . . . . . . . $700/40 

~~~ig~~~~; aoaiiiisa ti<iSi · · · 
5900145 

Target M68000. PDP11 , 11170, VAX 

1il"M PERSONAi. i::oMi>ul"eR . 51400150 

Wordstar 3 .0 . . . $309/60 

~ua;:;~~~ ·.· · ... .'.·•. .'.'.... sWi:/J~ 
V1sicalc (256K) . . . • . . . • . $229/NA 
Optimizer . . . . ............. $200/NA 
CP/M-86 
SupersottC 
Pascal MT + 86 w/SPP 
CBasic-86 ... . . . .... 

. . . . . $500/NA 
$730/NA 

.$299/NA 
$369/NA 

.$450/NA 
SuperCalc . . . . . . . . . . . . 
SuperSott C Compiler . . . • .. 
WordmaSler .. . ..... . .. scan 
MISCELLANEOUS 
'dBASE II ................. .$575150 
Plan-80 . . . . . . • . . . $269/30 
• Fabs (B·Tree) . . . . . .. . .. . . . .$159/25 
Ultrasort . . . . . . . . . S159125 
' Supervyx ...... ...... $ 89/15 
' Micro B+ 
(Specify Language) . $229/20 
• M1n1 Model . . . . $449/50 
·Spellbinder . . . . . . . . . $349/45 
' Statpak .. $439/40 
' " The Word " . . $ 75 
' Lynx ...... .. ..... .... ..... $199/20 
Mlg . Inventory and Control Program 
Tl990 , 300 Meg . storage required 
Distr ibuted 1n CoblCI ob1ect code 
Call lor Info. . ............. $20000/NA 

Write lor catalog ($1 .00) and other listings 

• Available for Annie wnh Sohcard I A 

CPUFLOPPY DISK DRIVES 
ccs 281 0 . . . ........... .• .. . . .. .. $ 275 

SPECIAL!!!!!!!! QUME DATATRAK 8 Godbout Z·80A .. ...•.. . . ......... s 275 
V irtually the industry standard . High quality / Godbout 8085A ... . .. . ... . ... .. .. . $ 295 
reliability. Full featured, double sided , double 
density. MEMORY 

Tandon TM 848 ..... . $545 
CCS 2065 64K dynamic . . ... . ..•... . $ 595 

$525 quantity 1, $499 quantity 2 up. CCS 2116 32K stat ic .. . ... • ..•... . . . $ 625 
Godbout RAM 17 64K ... . .. . ...... . $ 675 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM100·2 ... . 48 TPI (500 KBYTES) . . ....... ...... . .. . . .. ... . $325 1/0 

Compat ible with Northstar. Cromemco, TRS-80 
CCS 27 10 4 SIO. . . . .. ...... .... . . . . $ 325 

TM 100-4 ... . 96 TPI (1000 K BYTES) .. ........... .. •.... . . . .. $425 Godbou t Interfacer 1 . . . . . . . . . . . . . . . . S 225 
Compatible w ith Zen i th, Heath , etc. Godbout Interfacer 2 .. . ....... .. .. . . . S 225 

TANDON 5'/• " HARD DISKS 
TM 602 (5MB) . . . . . .............. .. .... ........... $1195 NEW!!!!TM 603 (10MB) .. . $1295 

Oume Sprint 9 
DAISY WHEEL PRINTER $2395

CONTROLLERS 45 CPS, RO . Ava ilable in KSR vers ion . 
Call for further part iculars. Tarbel l single density kit . . . . . . . . . . $195 
R ibbons: $125/caseTarbell single density A & T. . . . ... $310 
Bid irectional tractor feed $225Tarbel l doub le densi ty A & T . . . . . . $425 

CCS 2422 w /CPM 2.2 . . . . . . . . . . . . $350 NEW !! !! Godbout D isk 1 . . . . . . . . . . . . . . . . $450 
MDA MXV-21 LSl · 11 co ntroll er (R X-01 , RX -02 compatible) $1050 ABM 85 Video Terminal $ 895 

- Detacha ble keyboard 
MISCELLANEOUS - Televideo 920, ADM 3A compat ibl eCable K its 2 drives . . . . . . $ 35 

- H igh resolution green phosphor (23 MHZ)3 dr ives . . . . . . S 402 D isk dr ive enclosu re . . . . . $ 95 
- Extra mult i-bus or S·100 slot for stand-alone4 drives . . . . . . $ 45(fits Siemens, Shugar t, Gurne) 

D iskettes ss $39/ 10 - ds $59/10 capab i l i tyCP·206 power suppl y . . . . . $110 
(powers two floppies) Terms of sale : cash o r checks, MC/ 

VISA . Min . order $25. CA residents
M ini-Enclosure with power supply Electrolabs add 6% tax. Pr ices subject to change

1 d rive . ..... S 85 w i thout notice . A ll goods subject to
POB 1808, Palo Alto, CA 94302 (415) 985·7040 2 drives . . . . . . $120 prior sale. 
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PC·8001 A M1crocompu le1 (32KJ CALL 
PC 803\A Dual m1r11 -d1sk drives CALL 
PC .BQ 12A 110 unit_ 32K. 7 slots 489" 
FOC 110 port 139" 
32K Memory Add on card 16 
Renlec Wedge fapans1on wl32K 489" 

NEC Sollwate 
NEC CPJM Openwng Sys1em 125.. 
FORTRAN by M1crosolt 349M 
General Accounting System 249"' 
Accounts Rece1vat11e System 24 
lnven101y Control System 249" 
Payroll System 249" 
Job Cost System 249" 
Select Word Processing w!Speller 349" 
Repoft Manager 149" 
Games Pack 1 Alien . Space War 29" 
Games Pack 2 UFO Gala id an, Bomber 29" 
Wo1as1ar ov M1croo10 

Call for pnces on M1cr0 Pro pc.ckages 
More sollwa1e and accessories everyday 

[lcammadare 

NEW! COMMODORE 64 
:O~ g~~~i1~i' :.~1: 13 ~~ sy~1 em 
8250 Dual mini disk 2 Mb syslem 
4022 Dot Ma1r1x Printer 
4040 Dual Disk drive sySlem 
16K and 32K Pel Computers 
The SUPER Pel 
Winchester Ht1rd Disk Systems 
Ta.ie Preparation Sys lem 
Me<hcal Accoun ting Sys1em 
Legat Time Accounting System 
General Ledger 
VlslCalc for CBM 

1079"' 
1295.. 
1749" 
58 
9790. 
CALL 
1599" 
CALL 
3 
399" 
399" 
289" 
18 

Alan 800 (16K) 679H 
Al at1400(16K) 329" 
410 Program Recoroe1 1 
810 Disk Dnve 439" 
850 ln1erlace M Odule 169­
Epson cable tor 850 mO<Jule 34.. 
Al an Joysticks (pair) 20" 
Axion Ramcram 32K module 149H 
Al art 16K Module by M1crote k 6 
EDU PAKs Educauonal Tape Senes CALL 
ll1s1Ca!c 101 Atari f01skl 185.. 
Pac ·M•n (cartridge) J4M 
Centipede (ca rtridge) 34.. 
As1ero1ds tcaru1ogeJ 34w 
Missie Command tcarlodge) 34w 
Star Raiders (car1Jl(JgeJ 39.. 
Space Invaders (car1r1dget 
Cnerns o l M•rs (d isk) 
As sembler/Editor 1car111dge) 

We car all ATARI .so t1ware and hardware 

I 

16K Ramloard 

-$6900 
ASSEMBLED & TESTED 

KIT FORM $50.00 

64K Memory c aro oy M1 c r<.iso l1 
128K memo1) card by 
192K memo1~ caro by' ' 
256K memory card Dy 
64K 1am cn10 upgrade k it 
Sertal Asvnc Comm ccud wl l 0011 
Senat Async cara with 2 polls 
IBMJoys11cks 
IBM VisrCdlC (Works up lo 256K) 
EasyWn1e1 II WOtcJ Processor New 1 

EosySpelle1 BOK word d1ct1onary 
Expansion Chassis 
Baby Blue z80 w/64K & CPIM 

Printers 
Rnadex 

AN AOEX OP 9501 w/2 K buffer 

~ C.ltoh 
C ltohF 10 • 0CPS(parallet) 
C. lton F·10 40 CPS(serial) 

K1dd1e Pak l (4 Tapes) 
SuPtt1Fow1(4 Tapes) 
The A hen (8K/T) 
Renaissance·Olhello IC) 
SlliyMalh (8K TJ 
LongDive t6K Tl 
SpaceD1v f8KIT) 
Super Hangman (tlKIT) 
T ; Tape . C - Cat111dge 

Amdell. Video 100 12·· B&W 
Amdek Color t 13°' Colo• w/aud10 
Amdek Color ti H1·Res RGB mon1101 
Amaek Aople II OVM RGB ca10 

NEC 
Ntl.: 9" H l·Aes Green moni lor 
NEC 12" Hi Res G1een monitor 
NEC 12·· Compos11e Color mon1101 
NEC 12· Ht Res RG B Color monitor 

.SANYO 
Sanyo9 B&W 
Sanyo 9 · Green mor111or 
Sanyo 12 B &W 
Sanyo 12" G1eeniNew case style' I 
Sanyo 13" Color mon11or 

01.e1Mcte0 
AC"CJS 

129" 
379" 
769" 
169"" 

17 
169" 
349" 
799" 

We carry all models 
Please Call for Best Price. 

C Hoh ProWrl ter (parallel) 
C ltoh Pr0Wu1cr 1se11al) 

IDS 5600 Pape1 Tige1 
Prism 80 w/o COIOI 
Pnsm 80 w1l h COIOI 
Prism 132 w ith color 
Apple P1ism co101 softwa1e 

NEC 
NEC Sp1nw rite1s 1most models) 
NEC 8032 Impac t Dot M alnx 

01\IDATA 
Ok1oa1a M lcrollne 80 (ltd quan I 
Ok1da1a 82 A w11rac101 BO col 
OkJd ata 83A w1tracto1 132 col 
Ok1da1a 84A 132 col serial 
Ok1aa 1a 84 A 132 c.01 oa1allel 

Oysan 5' . ($0!1 10 or 16 sectored) 
Oysan 8 · Sgl Oen 1Sgl S10ed 
Ve1bat1m5 ' • tSo ll 10or 16seel J 
Verbatim B Sgl Oen /Sgl S1oed 
Sco1ch3M 5' • tSoll 100116Sec1 I 
Same aS> abOve in auan111y of 100 
Scolch 3M 8 Diskettes al! types 
Scolc f'I 1M Drive Heao Cleaning K 11 !5 8 8 I 

319" 
499' ' 
659 
799 
169' 
12 
249" 

55•• 
189"' 
279" 
149.. 

CALL 
CALL 

13 
1450"' 
529" 
579.. 

CA LL 
CA LL 
CALL 
CAL L 

1099"..... 
CALL 
1649°" 

55" 

CALL 
48 

3 19" 
46 
725.. 

1189" 
1029" 

9 Accessories 

I Moun~~.~~uter 
..-m INovationll!; 

16K RamBoa1d as!.emt>ted a. 1es1ed 
16K RamBoa1d by CCI m k it lo1m 

69" 
50"' 

MICRO·SCI APPL E II COMPATIBLE DISK DRIVES 

A2 wllh con110Her 
A2 wlocontroller 
A40 w11n con1rot1e1 
A40 w11hOu l controller 
A70 w1 l h controller 
A 70 without conuoller 

<69" 
399" 
479" 
389" 
599"..... 

I 

•SOFTWARE 

V1s1Ca1c 
V1s1Calc Templa1e11 (N ew 11 
V1s1 Flle (Da ta Base M anager! 
V1s1 Trend/VlsiP!ot 
V1s1Scl'ledute tNew•) 
V1s!Term 
Vis10elt 
OesklOP Plan II 

(fllktoPtO) 
WordS1ar oy M1cr0Pro · 
Mai!Merge by M1c10P10 · 
Spell Star · 
Data Star · 
Cate Star· 

Ta ... Preoa1er Oy Howard Solt 
Real Estala A.nalyler by ·· 
C1ea11ve Fmanc1ng oy " 
PFS Personal F1hng System 
PFS Aepart 
OB Mas ter 
Systems Plu s Accounting Sof1wa1e 
Peachtree Accoun !lng So t1 ware · 
Con11nen1a1 Account ing Pkgs 
M1 c.rosol1 TASC Applesol l Comp1ter 

M 1croso1t So llware we carry 11 a111 
• Reauues a Z 80 Solt Card 

,.,,. 
CA LL 
185.. 
199" 
239" 
89" 

185" 
185.. 

249" 
. 85" 
149" 
179" 
11 9" 

119" 
119" 
119" 

79" 
79" 

165" 
C ALL 
CALL 

ea 189­
149" 

APPLE II SPECIAL DELIVERY SOFTWARE 
CALL FOR PRICES 

$24450 
VIC 20 Personal Compuler 24d '" 
VIC 1540 Smgte Disk Onve 469 
Datasette Casse11e 110 ur111 65" 
VIC 1515 Graphic Pnntcr 329~ 

VIC Super Expande1 54• 
3K Ram Can ridge 34" 
SK Ram Cartridge 49" 
16K Ram Carlrtdge 
VIC IEEE 488 interlace 79" 
VIC RS·232C Terminal interlace 3 
UMI SOFTWARE for VI C 20 
VrCalc Viable Calculator (Tl 11• 
VI Cal V1s1Dle Ca1alog (8KJ IT) 20" 
V1Check • CheckDOOk M gt (8KJ !Tl 19" 
V1Term - DumD Terminal (Tl 16" 
Baste Programmers UOhly RO M 27• 
Spiders o f Mars 1C1 3 
AMOK(C) 31• 
AMOK(T) 15" 
M eteo1 Run (C) 38" 
Allen Bhl z (C) 32" 
Allen Bh l z (T) 19" 
S1montn 7" 
Kiddle Checkers (T) 7" 
3 O Maze(T) 11• 
Race way !T) 11" 
Kosm1c Kamikaze (SK/Tl 20" 

~~~~~mme~ Toll Free Order Line 

~~M~~~~ii 800 ·854·6654 

We Bring Prices Down to Earth 

Circle 112 on Inquiry card. 

SYNERGY Muni Card 
Pr ome1heus VersaCara 
CPS Multi Function ca 1d 
Hayes M1c1omodem II 
Hayes Smartmodern 
Hayes Chronogrciph 
Nova11on Apple Cal modem 
Nova11on Cat Acoustic modem 
V1de.ie V1deole1m SO column card 
V1dex Keyooard Enhance• I (OFIQ ) 
V1aex Keyboard Enhancer II 
Z 80 Sot1Card by M1crosot1 
16K RamCard by Microsoft 
ThunderCloc k/Ca1enda1 ca1d 
Smarte1m 80 column card 
Co1vus Winchester 5 Mb Disk. 
Corvus Wmcheste• 10 M b Otsk 
Corvus W1nches1er 20 M b Disk 
ALF 3 voice Music Ca1d 
ALF 9 VOICE' Mus ic Card 
Joysticks by Keyboard Co 
23 Key N ume11c Keyoad by .. 
Music Sys1om (16 voices) Mountain 
AID + DIA lnlertace by Moun tain 
Expansion Chassis t8 slots) 
ClocktCalendar c a.td by Mounl ain 
Super Ta lker SO 200 by Moun la1n 
Romptus .. ca1d 
RomWr1ter card 
Ra mPlus 32K ram add -on (wl16K) 
Sup A-Fan 
Sup A-Terminal BO column card 
Versawn ter D1g1l1zer TaDle! 
Asychronous Serial card by CCS 
Cen1ronlcs Pa1allel ca1d oy CCS 
G1appler Prm1e1 Interlaces 
SVA 2 .._ 2 Sgl Oen a·· 01sk Cont 
SV A ZVX4 Megaby1e1 8' " Disk Cont 
Apple C ache 256K by SV A 
IEEE 488 lnierlace Dy SSM 

f!lfil 
MICRO-SCI 

CALL 
219" 
169" 
28 
245" 
1 
31 
149" 
245.. 

75• 
129" 
289" 
155.. 
119" 
28 

2950" 
4295• 
5195" 

179"" 
149"... 

115.. 
299" 
279.. 
569" 
229.. 
149" 
129" 
149" 
149" 
45• 

299" 
249" 
139.. 
119" 
139" 

CALL 
CALL 
CALL 
389" 

Free Shipping· 

~~~ ;:~~::~!~.~~~hs~:::i~~ 

Information Line . 'J 
Telex 695000CalH. residents and outside U.S. 

Ans "Beta" Attn "CCMO"714 • 698·8088 
Oraettng 1n torma11on Phone orders usmg VISA M ASTERCARD, AMERIC AN EXPRESS DINER 5 CLUB CARTE BLA NCHE bank WH8 11anster 
cashier 's or ce1H11ed chec k. money or de1 01 pe1sona1 cneck {a llow 1en aays 10 c1eat1 Unless prepaid with ca~n please add !J •., tor shipping 
handling ana 1nsu1ance (m•n•mum 5 001 Cal.Jorma 1es1dents add 6 '• sales ta • Foreign cu s1or:iers please add 10•·, lor snipping JM tntmum 
50 00) OEM s. lnst1tu11ons and corporauons please sena 101 a writien Quo1a11on All eciuipmcnt is subrec l to 011ce change and ava1lab1llly 
without no11ce A ll eau1omen1 is new and complete w1!t"I manutac1u1cr ·s warranty (usudlly 90 days) Showroom P"ce:s may dll!e1 lfom mail 
01der prices Send Order s to : 8338 Cenl er Dr ive L• M esa , CA 92041 
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~~':stt?s~!w~red 9~~. 

30 minute audio cassette and 8-page 
booklet tell what FORTH is, how it 
works and gives pros & cons of using 
FORTH fo r all kinds of applications. 

Learn FORTH 5795 
Fundamentals for rro· 
Two floppy diskettes with interacti ve 
tuto rial designed to teach FORTH 
fundamenta ls quickly, easi ly and inex­
pensively. R~qui res CP/ M operating 
system. CP/ M IS a trademark of Digi tal Resea rch. 

FORTH Workshops now 
being scheduled nationwide 

For o rders o r information contact 

lh Laxen & Harris, Inc. 
m 24301 Southland Dr., #216 

~ Hayward, CA 94545 


(415) 887-2894 
· Pos1 Pa td We accept VISA Masle rcard & Checks. 

Circle 215 on Inquiry card. 

GRAPH-PAK 
Fortran compa 11 ble 1nteract1ve plo t11 ng 
package based on CALCOMP standards 
Output is 10 M1cr0Angelo· o r to pen 
plotter . . .. . .5270 00 
(CP/M and Microsoft Fortran-BO required ) 
SPRINT 
Hardcopy program fo r M1cr0A nge10 · 
Ou tput 1s to I D S or EPSON graphics 
prin ters C P IM compati ble . . . . . . S125 DO 

Lobororory Computer Systems, Inc. 
139 Ma in Streer. Cambridge. MA 02142 
(6 17) 547.4 738 

Trademark of SC IO N Corp 

Circle 213 on Inquiry card. · 

/ T.H.E. 
SMART © 

TERMINAL 

~ 
Sof tware th at turns you r Atari 400 or 
800 into a rea l sm art terminal. Send 
and receive data from all p opular 
da ta se rvices . Work w ith casse tt e or 
d isk for upload / download . 16K min . 
A vailab le al Atari Dea le r Wo rl dwide 
o r d irect ly from Binary. VISA / M I 
A 1EX/ COD/ CHECK. Casse tt e $47.95 
Disk $49 .95 add $2.50 P & H U.S.. 
$5 .00 oversea s. 

0iNii~ill TM 

Computer Software 
3237 Woodward Ave , 

Berkley, Ml 48072 
(313) 548-0533 

BINARY CO RPORATION / 

NOT 5 MEGABYTES BUT 1O!!! 
10 MB Winchester Disk System 

5-100 Sl995 APPLE II 

If you desire the speed , capacity , and 
reliability of Winchester technology , 
the ASC W10 is the system for you . 

10 MB hard disk drive 

Smart controller 


S-100 or Apple II ® computer interface 

Enc losure 


Power supply 

Al l cabling 


CP/ M " Auto-configu ration ut i l ity 


CP / M 2.2 i f required is available. 
Special discounts on all M icropro 
software products (ori ginators of 
Wordstar·) . For additional information 
circle the 	 reader service number 
below. Quantity discounts available . 

IASC 
JAssociates 	 P.o . Bo• 81 ~ 


~~~::· MO~ 


CP IM ,, • regltl.,ed tr~ °' Ololl•I RetoMfch. 
Appia a. a lr**'*k of Appia Comput.,.a. 
• Tr~ ol Mkfopto lnter·nauonal 

Circle 35 on Inquiry card. 

Ccompilers 

and 


Cross compilers 

Available for : 

PDP-11 RT-11 /RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
Z80 CP/M 
8086 CP/M86 
8088 MSDOS CP/M86 

OTHERS PENDING 
The full C language, as described in "The 
C Programming Language" by Kernighan 
and Ritchie. 
UNIX version 7 compatible. 
Starting at $200.00 

UNIX is a Uademartl of BeHLabs. RT l II 
ASX 1t are trademar'Q of Digital Equip­
ment Colp. SOOS Is a Uademark of Soft­
ware Dynamics. CPIM is a trademark ol 
()9tar ReMarcn. FLEX Is a trademark 01 
Tectinical Systems Consultants 

TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
San Jose, California 95112 

408-275-1659 

Circle 378 on Inquiry card. 

ELIZA IS HERE! 
A T LAST1 A FULL IMPL EMEN TAT ION ol the ongonal ELI ZA 
program is now available to run on your microcomputer' 

C re11tt1d "' M IT m 1966. EllZA h as become !he wo rld 's most 
celebr11ted 11n1 l i c111I mtell1genct1 demons,ra1ton prog,.am ELIZA is 
a non-d1rec11ve p sych o therapist w ho anal)lies each Sla temenl as 
)"OU 1y pe 111n and then respands w i th her o w n co mment o r question 
- and her remerl\s are o ften star1 1ingly appropria1e 1 

Designed 10 run on a large mamlrame. ELI ZA nu h1!rler10 been 
unav&Uable to personal compu ter use1s e • cep! on grelltl )" stripped 
down versions lac I\mg !he soph1s11cat1on which made the o ngmal 
program so lascm a1lng 

No w our new m1crocompu1er version possenmg lhe FULL pow e1 
111'\d range o l e 11.preu1on ol lhe o ngm111 is being o llered 111 lhe 
introducto ry price o l onl)I S25 And i t )"OU want IO 111'\d oul now she 
does 11 (Or teactl her 10 d o more ) we wi lt mclude the complete 
Source Prog,..m lo r o nly S20 add•!lonal 

Order your copy o f ELIZA lodayand you'll never agam wonder h o w 
to 1espond wnen you hear someone say 'O ka)" . tefs see wria1 th is 
compu ter ol yours can actu a lly d o'.. 

ELIZA IS AVAIL.ABLE IN THE FOLLOWING DISK FORMATS: 
1 Sl•ndard ! men i 1ng1e oeni 11y IQ• • It CPIM t>Hed tomputer ' 

$25 lor ELIZA COl>.4 - •dCI S20 101 M1 c•osol t BASIC·80 Source 

2 	 5'. om;n CP, M l o• Aoole II eou•OPl!O with Z·80 SottC.ivd 
$25 tor ELI ZA COM 8dCI S'° tor M•CrOSOfl B ASIC-80 Source 

l 	 5 , inch lor '!K Apple It ""'"" Appluol1 ROM ' "'° DOS 3 J 
S25 tor P101ec1ed f ile - •OCJ S20 IOt Apgln o ll Sou•c:e 

4 	 !> • inch 10, 6'K IBM PerJO!"l• I Comp ule• 
$15 tor Prolec:te<t File aGd $10 tor BASIC Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 N ORTH L A J OLLA AVENUE 

~ 
...._ J 

LOS ANGELES 
121 3) 656-7368 

C ALIFO RN IA 900• 6 
(2 13) 65' -i21 ' 

• . 

MC. VI SA and C HECKS ACC EPTED 

ATA RI <!I 

800 (t6K) 649 
0­
oi:t' 400 ( 16 K) 319 
N 410 Recorder 74 
~ 810 D isk Drive 439 

822 Printer (THERMAL ) 269 
0 
N 

I 

825 Printer (SO COUJMN) 589 
830 Modem 149 

v- 850 Interface 164 

> 853 Memory( t6K ) 79 
ATARI SOFT WAR E 

•cm BASIC CA.RTRIOC£ ., 
4003 ASSE M&...f.R EOtT .. 
• OOE SUPER BREAKOl.JT 33 
•<Xl7 MUSK: COMPOSER 4 5 
4008 SPACE INVADERS 33 
4009 COMP\ITIR CHESS 33 
40 ,, STAR RA•OfRS 37 
4011 MISSIU COMMAND 33 
4013 ASTEROIDS 33 

483 l HE PHQC.A.AA-WER " 48 4 THE CUMMUNICATOR ""' 40 4 WOAD ~ESS<JR no 
405 PU..OT I L OUC) ••'l " PROGRAMM ING J " 8126 MICROSOn BASIC ••8111 MACRO ASSE M& eon 66.,, CAV ERNS o r MARS 29 

41 06 PROGRAMMING 
41 11 

CALL OR WRITE FOR FREE CATALOG 

COSMIC COMPUTERS 
228 N. PROSPKTORS RO. UNUMtlt.0 

SHIPPING EJI TRA S? MINIMUMDIAMOND SAR . CA. PR ICES SUBJ l CT TO CHANGE
91765 
OPEN 7 DAYS (714)8'61'~.1265° I USom- 9pm 

' 
Circle 116 on Inquiry card. 

xell Floppy Disks 
The Mini-Disks 


with maximum quality. 


Dealer inquiries 
invi ted. CO.D"s 

accepted. Call 
FREE(800) 235-41 37. 

PACIFIC EXCHANGES 
100 Foolhill Blvd.. San Lu is 
San Luis Obispo. CA 93401 
In Cal call (800) 592·5935 or 
(805)543· 1037 

~ 

Circle 292 on Inquiry card. 

APPLE TREE 
GENEALOGY SYSTEM 


for your 

APPLE JC+ Computer 


Pro fe ss ional-leve l Family 
Recordkeeping System 

1000 Names (var i able- l e ngt h) 

0 Hierarchical Data-St ruc ture 

0 Ea sy to Use 
" Fa s t Memory-Re s ident Scro ! I 

0 Un ique label Contro l Matrix 

0 100 User-Definable Fields 
" The Linkage Ana l"¥zer r.. 

° Customi "'.e Yo ur <Mn Reports 

0 AutO'llalic Proofreade r Re port 

0 

Self - teaching Tutor ial 
" Backed by ti Year s Gen. Comput ing 
0 App l e I I + 48k DOS 3. 3 ( 1 or 2 Dri ves) 

-.!.Fiske Software Systems, Inc 
One University Place1:JfSS 
New 'lbrk, N.Y. 100D3 

$69.95 NYC / NYS Add Tax 

App l e ' .. - Appl e Compute r 

App le Tre;"' ; rhe l inkage Anal)" zer'"' - J FSS 

Circle 48 on Inquiry card. Circle 32 on Inquiry card. 	 Circle 201 on Inquiry card. 

http:prog,.am


We Have It 1 'til/Ju/v5, ta1!ean_EXT_RA5%
• OFFthe Prices1n thisad! 

OKI DATA SUPER COMPUTER VALUE FROM 
Microline 80 . . . . . $465CALIFORNIA COMPUTER SYSTEMS 

4MHz, Z-80, 64K RAM , Disk Controller, 
C/ PM 2.2 
w / dual 5 y, " SS DD .. ........ . .. $2349 
w / dual 5 y, " DS DD . 2599 
w / dual 8" SS DD . 2995 
w / dual 8" SS DD .... 3595 

INTERTEC SUPElilBRAIN 
Sel f-contained computer w ith dual disks and 
two RS232C ports. CompletP. with CP / M 2.2. 
64K Double Density , ..... WW l .(J'." $2099 
64K Quad Density . . ....V1:· 11._ / till'_.. 2495 

VIDEO TERMINALS 

INTERTEC EMULATOR . . . . 

INTERTEC INTERTUBE Ill . 

ZENITH Z-19 . 

SOROC IQ 120 ............ 

SOROC IQ 130 . 

SOROC IQ 135 . 

SOROC IQ 135G . 

SOROC IQ 140..... 


. .. $ $749 
749 
729 
649 
595 
749 
799 

1149 
HAZEL TINE ESPRIT .... • .. . . . . . .... CALL 


1420......................... . CALL 

1500. . . CALL 
1510.............. . . . . . . ... CALL 
1520. . . ..... ..... . . ... . . . CALL 

TELEVIDEO 910C .. . .. CALL 
912 C ............... . . CALL 
920C . . . . . . . . . . . . . ........ CALL 
925C . . . CALL 
950C . . . ........... CALL 

TEXAS INST. 940 BASIC . 1599 
940 Package . . . . . . . 2079 
745 Portable Terminal . . . . . 1399 
745 Portable Terminal w / U/ L/ Case. 1495 

PRINTERS 
ANADE X DP-9500... $1349 

DP-9501 . . .. . . ... 1349 
PAPER TIGER IDS-560G . 1139 
PRISM PRINTER IDS-80, w / o color. . 998 

IDS-80, w / color. .... . . .. . 1349 
IDS-132, w / color . 1695 

NEC 3510. AO AS232C 35 CPS . • . 1945 
NEC 3530. AO, Cent" Int .. . 35CPS . 1945 
NEC 77 10. AO AS232C 55CPS . 2395 
NEC 7720. KSA , AS232C 55CPS. . . . . . 2999 
NEC 7730. AO. Cent" Inter 55CPS .. 2395 
QUME 

Sprint 9/ 45, LTD,45CPS. AS232C . 2119 
C.ITOH Pro Writer, Parallel . 549 

Seria l and Parallel . 629 
DIAB LO 630. AS232C, 55CPS . 2299 
CENTRONICS 730-1, Parallel. 399 

730-3, RS232C . . 489 
739-1 w / Graphics. Parallel ......... 525 
739-3B w / Graphics, RS232C ... . . .. 639 
704- 11 , Parallel. . . . . . . . . . . . . . . 1695 
704-9, RS232C . . .. 1595 
122G. Parallel, 120 CPS . . 949 

EPSON 
M X80 .. .. . . . . . . . . . . 489 
M X80FT . . . . . . . . . . . . . . . . . . • . 589 
M X100FT ... . . . . . . . . . . . . . . . . . . . . 789 
R S232 Serial Interface . . . . . . . • . . . . 65 
RS232/ 2K Butferlnterface . . . . • . 125 
Graftrax II . . . . . . . . . . . . . . . . 90 
Apple Printer Interface . . . . . . . . . . 75 

Tl810 Basic , RS232C .. . . ... . . .. . .. .. 1349 
81 0 Basic, RS232C & Parallel. . . . . . . 1395 
810 w / full ASCII , vertical forms 

control compressed print , . 1599 
820 RO, Basic . . . . . . 1645 
820 KSR , Basic . . . . . . . . . . . . . . . . . . 1839 

Tractor-feed option . . 59 
M icroline 82A .. . . . . . . . . . . . . . . 519 
Microline 83A . 849 
M icroline 84 . 1199 

MONITORS 
ZEN ITH-ZYM-121, 12" Green Phos., .. $125 
AMDEK 100, 12" . . ......... . .... 139 

l OOG , 12" Green Phosphor . 149 
300, 12" Green Phos., Hi . Res. . . . . . . 199 
Color, 13' '. . . . . . . . . . . . . . . . . 
Color II , 13" , R.G.B. Hi Res. 
Apple adapt. for R.G.B. 

BMC, 12" , Green Phosphor. 

NORTH STAR 

Call For Prices 


FLOPPY DISK SYSTEMS 
MORROW DESIGNS 

Discus 2D, single drive DD ........ . ~
Dual Discus 2D , dual drive DD . 
Discus 2 + 2, double sided DD . . 
Dual Discus 2 + 2 . . . . . . . . . . . . . . . . 

359 
799 
159 
169 

$898• 
1549• 
1239• 
2139 

' Includes CPI M 2+ 2and M1crosof1 Basic 

HARD DISK SUBSYSTEMS 
MORROW DESIGNS 

Discus M -5 5 Meg . . . .. $2095• 
Discus M-10 10 Meg . 3095• 
Discus M-20 20 Meg . . . . .. . 4069• 
Discus M-26, 26 Meg . 3795• 

CORVUS 5 Meg........ . ... 3185 
10 Meg .. . 4545 
20 Meg .. . ....... .. .. .. . . . . ... . 5499 

KON AN David 5 Meg . . ....... . . ... 2499 
10Meg.... 3049 
15Meg...... .... .. 3295 

INTERTEC 10 Meg.. . SPECIAL $3195 
' S- IOOon/y w / CPI M 2+2 & M1crosof1 Basic 

FLOPPY DISK CONTROLLER 

BOARDS 


CROMEMCO 16FDC DD . . . . $499 

NORTH STAR DD . . . . . 479 

MORROW Disk Jockey 2D , A&T . . 329 

SD SYS . Versa floppy I, A&T.... 319 

SD SYS . Versaflopppy II , A&T ... 429 

DELTA DD Disk Cont ., A&T . 345 

CONDUCTOR DD, A&T . . 269 

INTERSYSTEMS, FDC-2, A&T .. 439 

TARBELL DD , A&T .... . . . ........ . . 445 

SYSTEM S GROUP DD DMA . . 439 


ESCON CONVERSION FOR 

IBM SELECTRIC 


Complete with microprocessor controller and 

pow er supply . Factory built. User installs 
solenoid assembly or it can be done at 
ESCON Factory . 
RS232 Serial & Parallel . . . . . . . .... .. $534 
Cable for above . . . . . . . . . . . . 25 

PROM PROGRAMMERS 
SSM PBl Kit . . . ' $152 
SSM PBl . A&T .. 225 

MODEMS 
NOVATION CAT Acoustic Modem . . ' $149 

D-CAT Direct Connect . 155 
AUTO -CAT Auto Ans . 219 
APP LE CAT .... . 329 

USD 103 LP Direct Connect. 175 
103 JLP Auto Answer . . . . . . ... 209 

DC HAYES MICROMODEM II (Apple) . 299 
MODEM 100 IS 1001 . . 339 
Smart Modem IRS 2321 . 239 

Potomac Micro Magic IS 100) ... . 339 

CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU Board .... .... .... . 
Disk Controller 2422, w / CP / M . . 
16K Static , A&T .. . 
32K Static , A&T ..... . . . 
64K Dynamic RAM ........ . 
System 2210 w / 64K , CP / M 2.2 ... 

CPU BOARDS 
(assembled unless noted) 

. $ $269 
359 
259 
599 
449 

1795 

NORTHSTAR Z-80A IZPB-A / A I ....... $269 

INTERSYSTEMS IMPU -801 . 
SSM CBI 8080, A&T .. 

CB2, Z-80, A&T..... 
CB2, Z-80, Kit . 

DELTAZ-80with 1/ 0 ..... . . . 
SD SYSTEMS, SBC-100, A&T . 

SBC-200, A&T.... . ..... . 
SYS fEMS GROUPZ-80 w ith 1/ 0 .. 

MEMORY BOARDS 
NORTHSTAR 16K RAM . 
HRAM 64K .... 
HRAM32K . .. .. .. ... ..... .. .. . . 
CROMEMCO 16KZ . 
CROMEMCO 64KZ . 
M EMORY MERCHANT 

16K Static. 4MHz ... 
64K Static, 4MHz .. . . . ...... . 

SYSTEMS GROUP 
!M easurement Systems & Controls! 
DM4800 48K Board .......... . .. . 

DMti400 64K Board ... . 

DMB6400 64K Board . 


349 
214 
289 
219 
289 
349 
399 

.. 419 

.. $299 
589 
419 
419 

.' 595 

159 
549 

499 
529 
595 

INTERSYSTEMS 64K Dynamic ... . . . . 846 

GODBOUT (A&T) 
CPU Z. . . ......... . .... . .... $$249 
CPU 8085 88. . . 369 
RAM 20 30 . 369 
RAM 17 64 . 675 
RAM21 . . . .. . . . .. . 1439 
Interface 1 210 
Interface 2 . . . 210 
Disk 1 ... .. 419 
System Support 1 . . . . . . . . . . . . . . . . . 335 
Enclosure 2 IDeskl . 699 
Enclosure 2 IRackl . 760 

VIDEO BOARDS 110 Mapped 
SD SYSTEM S 

VDB -8024, A&T ... . . $469 
SSM VB2 1/0 , Kit . 169 

VB2 l / 0 , A&T ........ .. . . 229 
MEMORY MAPPED 

VBlC , 16x64, Kit. . . .............. . 152 
VBlC , 16x64, A&T . 206 
VB3, 80 Char. 4MHz , Kit .. 359 
VB3, 80 Char. 4MHz, A&T . 419 

APPLE BOARDS 
CALIFORNIA COMPUTER 

7710A Asynchronous Ser Interface . . . $129 
7712A Synchronous Der Interface ... 149 
7424A Calender Clock.. . . 
7728A Centronics Printer Interface. 

MOUNTAIN HARDWARE 

CPS Multifunction Board .... 

Supertalker SD200 . . . 

Romplus w / keyboard fi lter .... 

Romplus w / o keyboard filter ....•. 

Keyboard filter ROM . 

COPYROM . . .. . 

Music System ... . 
 . . . 
ROMWRITER ......... . 149 
Apple Clock ......... . . . . ....... . . 239 
AID-DIA . . 295 
Expansion Chassis . 625 
VISTA 
8" Disk Controller (Apple Ill . . ..... $495 

99 
99 

. . $199 
259 
179 
130 
49 
49 

459 

All prices. F .0 . B. shipping point, subject to change. All offers subject to withdrawal w ithout notice. Advertised prices reflect a 2% cash discount (order prepaid 

Ml"rllMICroMart.lnc. 

943 W. Genesee St. P.O. Box 29918 Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 
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for 

The IBM Personal Computer 


• Parity generation & checking 
• Fully assembled , quality tested 
• One year warranty 

PART. NO. UNIT PRICE 
AIM -256-019 6 4KB $349. 
AIM -256-029 128KB $499. 
AIM-256-039 192 KB $639. 
A IM-256-049 256K B $769. 
AI M -256-00B Bare board . $ 99. 

Br ac lt. et & Schematic 

AIM-256-099 6 4KB EXP. KIT $ 149. 
ADO I.& 00 FOA SHIPPING A NO !-IAN(Xl NC. 

P.O. Box 5306 

Richardson. TX 75080 


(Texas reslden1s add applicable sa les 1ax) 


VISA, M/ C 24hr. order line 
(817) 571-7171 

Dealer inquiries invited 

Circle 30 on Inquiry card. 

MICROPROCESSOR CRYSTALS 
1000 18432 2 000, 3 2768 MHz 3.00 11ch 
3 5795 4 000 4 1934 4.9152 5,000 

5 0688 6 000 6 1« 6 400 7 3728 

8000 10000 14318 18 18000 196608 


20 000 22 1184 32 000 MH z 2.00 t1ch 

TUNING FORK CRYSTALS 13mm x &mm Mln11urel 
32168 KH z 1.00 Heh 
30 40KHz lnqulrt 

li-OHz CRYSTAL TIME BASE 
Asse mbled 5.00 HCh 

K•I 0011ch 

We 1110 corry BECKMAN PRODUCTS. plHH Inquire: 
DI A AI D Converters Resistor Ne1wo1ks 

Tnm m1ng Poten11ometers Precision Potenllomelers 

Displays 01g11a1 Mu1!1melers 


GET ACQUAINT ED OFFER· 

BECKMAN DMM TECH 300 110.00 "'" 
BECKMAN DMM TECH 310 135.QO llCh 
BECKMAN DMM TECH 330 ll5.0011ch 

Add s;lles tax m Cahlorn1a Pos1a9e 5,_ of 101al order (SI 00 

m1mmum) Insurance $1 50 


SIGMATH lllTEllllATIONAL COlll'OllATIOll 
327 Clarkin Cl.. Walnut Creek . CA 94598 

P.O. Box 5007. Concord. CA 94520 

Circle 350 on Inquiry card. 

TYPESETTING 

from your own 

COMPUTER 

Type your manuscripts , catalogs, or 

other text into your word processing com· 
puter. 

Send it to us on a diskette or via- a 
modem transmission and we 'll send you 
ca mera ready film copy. 

Computer typesetting provides high 
quality, easy to read copy at a fraction of 
the cost of conventional typesetting. 

Call or write for instructional brochure 
that includes typestyle selections, format ­
ting instructions. and examples. 

Circle 142 on Inquiry card. 

YOU CAN SAVE SSS 
5 •/, •• DISKETTES (Soll or Herd Sector) Box of 10 
Single Side/Double Density ........... $25.25 
Double Side/ Double Densi ty . .. $31 .25 
~ ~~~- -~~~~~~~~~ 

Altos • North Star • Zenith Data Systems 

RIBBONS FOR: 
Anadex DP 9500 19501 . . . $14.00 
Centron1cs 700 Series 

Zip Pack (Package o f 3) . . ... $ 8.25 
Cart ridge .... $ 8.50 

D.E.C. LA-34 (Box o l 6) . . . . . . . . . . . $30.00 
D1ablo 630 (Box of 6) . . ... $25.90 
Epson MX 70·80 . . ..... $12.95 
NEC Spinwriter (Box of 6) . . .. $24.00 
Okidata Mie<oline 80 (Pkg o f 3) .. $ 8.90 
Qume (Boxes ol 6) 

(Black) ...... $19.00 
(Red . Green. Blue or Brown) . . . $16.00 

Texas Inst ruments 810 (Bx of 6) ...... $19.00 

Plus many others . Call for more information 

CHECK · MASTER CARO · VISA Accepted 

Add $3.00 lor Shipping & Handling : 


Illinois Residents Add 6% Tax 


ILLINOIS COMPUTER 
PRODUCTS CO. 
P.O. Box 112 
Mt Prospec t.IL 60056 (312) 228-5590 

Circle 181 on Inquiry card. 

Design line 
Micro Work 

Stations 

• 	 A complete range o f work stations designed 
spec1 t1cally to house all micro-computers 

• 	 Delivered heavi ly packed. 1n self-assembly 
fo rm needing on ly a Phillips screwdn ver and 
a few minutes of your time to assemble 

• 	 Manufac tured from 1" all wood particle board 
surfaced with hard-wearing melamine veneer, 
1n either Oak o r Walnut 

• Dealer and D1st r1 but1 on pn ces on request 
• 	 For more mformat1on on our ful l range of work 

stat ions wnle or call 301 - 223-8900. 

ATLANTIC CABINET CORPORATION 
P. 0 . Box 100. W1tl1amspor1 . Maryland 21795 

Circle 38 on Inquiry card. 

U) 

8 8 8 ~ 8~~8 88... 
>-c_,_ .,; "' :li "' OIOOO llilli
:::i<.> .... "' "' ~?J~~ Sl"'....... "' "' "' "' ...~Q. ... ... ... ... 

U) 

0 .... 
"' ~ .. 

Circle 237 on Inquiry card. 

Scotcti 
DISKETIES 

Write for ourSAVE 40% complete liat . 

5 1/ " Specify soft, Price/10 
14 10or 161ector 

#744 1 side/sgl dens . . $26 .70 
# 7440 1 side/dbl dens .. •. ... . 31 .20 
# 745 2 sides/dbl dens . . . . 38 .40 

8" Specify soft 
or 32 sector 

#740 1 aide/sgl dens . . .. . 27.30 
#741 1 side/dbl dens .. . . 35.80 
#743 2 sides/dbl dens ... ... . 43.60 

CHECKS - VISA - MC - C.0 .0 . 
13131 777· 7780 ADO $2 SHIPPING 

L YBEN COMPUTER SYSTEMS 

27204 Harper Ave . 


St . Clair Shores , Ml 48081 


Authorized Dl11tlbutor 

lnform•Uon Proc..16ng Productm 
 3M 

Circle 222 on Inquiry card. 

Contpuclta~e 
Such A Deal! 

Have You Ever Considered 

USED EQUIPMENT? 


Want To Save Lots? 

We Carry All Brands of 

Used Minis and Micros* 


(DEC · DG - APPLE · TRS·80, ETC.) 


Ca ll o r W ri t e f or FREE Lis t of Ba rga i ns: 

Compuc hange 


Box 4151 

Anahei m . Ca . 92803 


17141 535-1990 


•N o Co•I O• O bll9• 11 o n 

To L111 w i1h IJ•" 

C• ll lo• M o•• I n fo • 


Circle 87 on Inquiry card. 

INTELLIGENT PRINTER INTERFACE 
16.000 BYTE BUFFER I STANO ALONE 

PARALLEL I SERIAL INPUT IBAUO RATES · 50 to 19.2 00) 

OPTIONS INCLUDE: GRAPHICS • REVERSE PRINT • BOLD PRINT 
UNDER-SCORE • REPRINT Of BUFFER 
ADJUSTMENT Of LINES PER-INCH 
CHARA CTERS PER·INCH SELECTION 
DOUBLE LINE 

CUSTOM OPTIONS ALSO AVAILABLE 

A • T FROM f450.00 BARE BOARD t125.00 

MASTER CARD & VISA A CCEPTED 

Circle 399 on Inquiry card. 



........................................................... 
~FOR ONLY $129.95 Learn Computing 

~ 

: 
:From The Ground Up ;. . : 

Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, 'R!xt Edi· 
tor/Assembler , \\Ord Processor , 
floppy Disks and more. 

EXPLORER/85 
Here·11he k>w cotl way lo learn the fundament•l• of com. 
puling. lhe all ·1mportant bukt you·u need more and 
more as you tdvance in computer slollt. For jusl 11Z9.95 

~h8::1 ::: :~~~~~~~~~~~r{:w"::~~~ 
=,JiJ:~;;· ~~1'::m8~ri~~0t~·~t~~.1 ';;!.~s a~ 
these featu res ; 8085 Cen lrnl ProcttulnM Uni1 . t h e 

::u~~~~s~i~;h~ar1~~r ~~ ,~P~ ~~~~n ,~~ 
alone!) f'our 8-hir ';JU5nne fi..hf l inpul/oulpul r;orrs fr:m 
which you can input and ou!pul your prognims, as well as 
control exterior sw11t.he5. relays. ligh!s etc. a cu~1e 

:~~er~a:d ~~a~~i~ evou s1:;~~~ ~:g ~~nior;;!.lt~;: 
~~~~ 1(7~;~~~1'::~' ~t rit1:1fo!!, 1:i~~l;~~~:n!r/1~
Ing and enterin$1 or Pl'08rllms • II permits 11CCe1S by you 
lo a11 parts or ltw system so you can chf!ck on lhe s tatus or 
any point In 1he program • 11 aUows 1rac.1ng each pro­

~~~~e~rbrh:t~Pu~~=~wn: !1~~'!ying ~~~ 
does much more! 

You ~ all th~ 1n 1he s1art1ng level {Level A) of the 
Explore r/8!i fo r only 1121.15. Inc red ible! To use. jusl 
elufx!nJou r 8VOC pow e r supply and terminal o r 
s ey a~or/:~se!~- if you d on 'I have them. see o ur 

Level A c.omputer kil (Terminal Verskm) 1121.• 

l!Jul.e'!i~1k
0

i1 !Hex Keypad/Display ~r510n) 11 21.w 
plu11:J PAI• 

:!.~~n~o-; ;~~~.~bu~l~C!(i~~.~;es~!~!ron-;3:~ : 
JMe r Now you can plue In any or tlv- hundreds or S100 
cardaavailabl~ 


0 Level 8 kn 10.'5 plus S2 PAI • 

D 5100 bua oonnectors (two required } 14.15 each. 

poslpald 
LEVEL C - A dd 111 11 mo rt: 

~:t:~'k* =~~'~:~~i~~ 
lhe motherOO.rd and upends 
1he 5100 bua 10 si~ slou 
0 Level C lut 131.15 plusS2
PAI • 
0 S IOO bus con neclors ( rive 
requ i r e d ) 14 .U ea c h . 
poslpaid. 

LEVEL D - When you reach thfl poin t in learning 1hat M· 
quires more memory. we 1>Hl·r rwo choias. eilher add 4k 
of a memory directly on 1tw mo1herboan:I or add t'"'- 10 
Mk ormemorybymeam.of .tSIOMleS IOO can.I ou r famous 
..)Aws ·· 

'1::~ ~~l~C~ETs~ ~~~l" IA~4~ on ~~915 Pru!·: 
~Al" .O 32kS100 ··1AWS' ' lt99.915 plu1>S2PAl" .O 48k 

~J~!.AW~.telpfu!·~ ~~]~ S2 PAI " . 0 64k 5 100 

LEVEL E - "n important " bt11ld1nji! blUt..lo. . 1t act1va1es 
lhe 81o. ROMIE.PRO Mspace on lhe mofhrrbrktrd Now 1us1 
plua in ow 8k Microaof1 BASIC or you r nwn custom 

b~~:l
5

E ki t 15.95 plus~ P& I • 

:·:~wz~.~1o5f~;;·~·~~!~..~~~~~1'C::~ 11~~1~;: :."~0 
• 0 8kcas.settevennon ofM icrosoO BASIC tn...'9uiretLe\•t»I 
• B ilnd Ilk of RAM m1n1mum. w1• !ltljO!•..,.I a 16k SlOO 
• " JAWS" - ~ ahove) -..95 postµ.11 ri 
• 0 8k ROM ven11on ofM 1ero90ft BASIC ( requ1~ Lev~I B 

: ~:~~t~~r~~·~~~)~1~~:~:~:Cak~~~ 
0•61~1~,A~~ln or :'~'!!!ft5es;,:i~ treqwres Level e. 

32k of RAM. floppy disk conlmller. ff ' nof)Py di~k d riVf'I 
1325 postpaid 

.. : 

: 

.: 
... 

~ ., l'lltjt 111 /.JJYl!I t; hnr. !II I 

I Plu JC .n N1·1rnnw · ~ H1•x ~!J/1~~1~'!-:,.r 1~11~'ir:t "'C1

~cz1~~~,,~Y1n mnv••rr ro ;; ~~: ~7:: ~~~ ~~~~~1 • .,. C 
S! OO I w1.; (f>rnlntyp.n.i.: 11mr1/ • 

J J\dd 4k RAM 7 C11nnur1 lrrmrnu/ • 

...............................: 

a CRT mon11or or a lV se1 t1 f )'OU have an RF modulator}. : 

0 Hex Ke ypadJ01sp lay k11 189.95 plus S2 PAI • •. 
0 FASTEAM • 64 TERMINAi.. KI T - Feah,mng ii 56 liey : 

ASCII KeyDOard 128 charilcte1 set upper ano 1owe1 case • 

750hmou tpul 8 Dauo ra1es •50 tol9200 (sw11ch select· 

•Die). AS2321C 01 20 MA OUIPUI 32 Of 64 Charac ier Oy 16 
hne format s complete with 
Oeh.11te S1ee1 Cabinet and 
Powe1 Supply 1199.95 
plus SJ P&I • 

0 RF Modulator k11 (allows you IO ust• you r 1V ~• as a 

rnomtor ) 11.95 poslpa1d 

0 12" Video M onllur ( lOMHz bo:tndwidth ) 1139.1115 


~uD!tu~Z~"..e1 Cabinet fo r the 
Ex plol't!r/85 149.915 plus SJ 
PAI " 
0 Fan for cabine1 l lS.00 
plus SI SO PA I • 

ORDER ASPECIAL·PRICE 

EXPLORER/85 PAK - THERE'S 


ONE FOR EVERY NEED. 


0 1cp..u Pelt (Save $26.00) - You get Level A (Ter· 
m1 nal Venion! with Mooi!or Source Usling !Sl5 value) 
AP· 1. 5-a mp power • upply. Intel 8()8.0:, Users Manual 
(Refl. Sl9995)SPECl....L l1• .815 plus M PA I • 
0 b pni•ntrr hit (Save SS3.40) - Yuu gei Lew~I A 

( Hex Keypad / Display Version } w ith I-lex Keypild / 
Otsplay Intel 8085 User Manual, l .1•vel A Hex Monnor 

~~r:1-Ss~~~·1~~J'1~:~~i:p~;;-~ supply (~ 
0 Sp«i&I Microeotl IASK: Pelt (Save 51 03.00) - You gei 
Levels A ITe rm1ni1I Vers ion}. B. 0 (4k RAM ). E. 81o. 
Microsoft m ROM. ln1 el 8085 User Manual . ll!vel A Mom 
lor Soun:e Lishns. and AP· I, S·amp powe r supply 
(~ S439 70) SPECIAL 132!U5 plus S7 PAI • 

~v~das.~0~~~~00 ~~~!;;\1.0' 1:ff~:S~1~,1:~i~~s 

!'::11~;. ~;e11 ~r;;e:. di1:~1d~: ~:~~d~;!nc!b~: '~:~ 
~~nan:l~~~ua~ add ~o,~w;1~~) 5p~~l11A~ 
1911.95 plus 513 P&I • 0 J2k Starter System. 11045.95 
plus 113 P&I • 0 48k Starter Sys1em 11085.915 plus 113 

ci&~~~.::n~~r:~:1~~P1!~:5;,:.r~~~ .p~r1 ri\·i· 
d~~ cl~v~%~~,!1c':'!~~~'!!,!; :1~~1~~~~1~b.~n~~~~ 
IOI'$ for connecuns yuur printer 11ml 1nm1ni1I IRt>M 
WS 951 SPEClAL lltl.95 plu> Si l PAI • 
0 Com,kH '4K S,t1em Wired & TP.stf'd 11~.00 

gu5:!~1~f. 1 ~omple1e Bu11ness Sof tware Pilk ~Savi• 
S62!i 00)- Includes CP/M 2 2 M1eru50ft BA.'i lC. CenNal 

~r~.A(~s~~)~W:.c~~=.;,a~:~~ayruu 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 
CP/ M is e rq: tu d tmuk of Di.gual Research*(Clip und mail cnliro ttd l* 

ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and $295 Printer 
Netronlcs announces a state of lhe art 

breakthrou gh In term lna ls . Now at prices you 
can afford, you can go on·line wilh dala·bank 

and computer phone-llne services. l!'s all 

yours: " e leclron lc newspapers," educational 
services. Dow.Jones stock reports, games, 

rec ipes, personal computing with any level 

language. program exchanges, electron lc bul· 

let in boards ... and more every day! !I 


Net ron ics alters two new terminals. both 
1 1 1~~;11~':,:~!,~b~·J~ ~:1;:~~·;~~2 ~r1~~~~~~,~ 

rugged steel cab inet and power supply. The 
simples! one, FASTERM-6-t, Is a 16 line by s.t or 32 character per llne unit, w ith a seria l 
pr inter port for making hard copy of all Incoming data. and optional provisions lor block and 
"ipec ial c haracter graphics. The " smart " vers ion. SMARTEAM..SO, lealures either 24 line by 80 
characters per l ine or 16 by 40 characters per llne. ii otters on·screen ed iting with page-a t-a· 
lime prinling, 12,000 pixel graph ics, line ~aphics. absolute cursor address ing, underlin tng, 

~~vre~~~~~d~00d°e":·~~~ ~"o"n~::~:lnds~~f1y. ~~~eYOUrs+~P~!t~~~ ~~~11~ttg, ~~~~i~~:I)~~t~~i" 
delux green·phosphor monitor pictured above. For hard copy just add our matc hed printer. 

Pr ice breakthrough !!! Own the FASTERM-64, a complete terminal k i t . ready to plug in tor 
just $199.95 or order the SMARTEAM-80 kil tor just $299.95, (both ava ilable wired and tested.) 
Be on·line w ith the mlll ion-dol tar computers and da!a serv ices l oday . we even supply !he 
necessary subscript ion forms. 

More good news: All the components in our terminals are ava ilable separately (see 

coupon), so you buy only what you need!! l 


:~~TiEc~~:1~J,;~~~~;:-~ roo:a~::;e~ .~' e3;;~J',~~~~si~;~.1~~~kl: J!lcil ~sf~.a~. 
19, 200, (switch sel.) ... LINE OUTPU1: AS232fC or 20 ma c urrenl loop ... VIDEO OUTPUT: 1V 
PIP (EIA RS. 170) ... CURSOR MODES: home & cl ear screen, erase to end or llne, erase cursor 

11 1 1~'Et;Ec~~i0~r8E~~~~~Lr~k':~~'~t~sr~ku~~'. ~:~~~ : a~,~~v~~ ~~~d~~ ~s 5i0~ ~1~s:· i. 1.s . 

2 ... DATA BITS PEA CHARACTER: 5, 6, 7 or 6 ... CHARACTER OUTPUT: 5 by 7 dot matrix 


~nKao
7
Nb'J!~~1 1AOJ'.~'~J~~S~~IPiJ~~r~~~~t1~~~~c~~~~~8ri: · W1fHo~o~0e~R~U~~Y. ~:. 


OPTIONAL GRAPHICS MOOE: includes 34 Greek & ma1h charac ters plus 30 special graphics 

characters ... ASCII ENCODED KEYBOARD: 56 key/ 128 characters. 

SMARTERM-IO ..• DISPLAY FORMAT: 80 charac ters by 24 lines or 40 characters by 16 lines 


~~i=~~~'.e~~.11. i7~~~~~p\Jf~~~3~Ce~,c~~: ~~r~~nr1•:~~~ ~ 1.~ ·~E~'u~~T~~~· 
pp (EIA AS.170) ... EDITING FEATURES: Insert/delete line, insert/delete character, for-
ward/back tab . .. LINE OR PAGE TRANSM IT ... PAGE PAINT FUNCTION ... CURSOR POSI· 
TIONING: up, down, right. left , plus •bsolute c ursor pos itioning w ith read back ... VISUAL 
AITRI BUTES: under line. blink, reverse video, half l nlenslt~ & blank .. . GRAPHICS: 12,000 

~~~~I ~~s~~l.i~~ i+~c; ~:¥~ : 1 ~~~ %~~~~58tl Q~~;:~~~E~Ht:.'TJJ~t>J~l~~1i c~:,~~~ f~I , 
~~J'JKt~B~~~R .'. P~~J~fA~UJ6~fAoi.~gA. 502~o~E:6'f~5 ~~~.ES~SCllB~~'t~~~D 
KEY BOARD: 56 key/128 character ... 4K ON BOARD ROM . .. COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 DIA ... FULL DUPLEX, FCC APPROVED •. DATA RATE: JOO baud 

... INTERFACE: RS2321C and TTY .• . CONTROLS. talkldata switc h tno need to connec t and 

di sconnect phone), or iglnatefanswer switch on rear panel ... NO POWE R SUPPLY RE· 

QUIRED. 

ASCII KEYBOARD ASCll·3 ... 56 KEY/ t28 CHARACTER ASCII 

EN CODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED 

2 KEY ROLLOVER ... PDS OR NEG LOGIC WITH POS STROBE .. 

AEOUIA.ES +5 & ·12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I ... SERIAL t/0 TO 9600 BAUD ... 80 .... 


~H~~~rnL'6~%u~:s~ 32 .~~~0'~~w;~~~No!i~T~1~~6iAs~EEo .._.....llliiilll~ 
4 CHARACTER SIZES 9 BY 7 DOT MATRIX .. Bl·DIAECTIONAL 

PRINTI NG 


Continental U.S.A. Credi t Card Bu yers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
To Order From Connect icut Or For Tech. Assis t. Call (203) 354.9375 

NETRONICS R&D LTD. oept. 

333 Litchfield Road, New Miiford, CT 06776 

Please send the Items checked below: 

0 COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board 
ASCll·3 keyboard, steel cabinet and power supply) ... kit S199.95 plus $3 P&I 
... wired & tested $249.95 plus $3 P&I . . . graph ics 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 
0 FASTVID-64 VIDEO BOARD (requires + 5 & ·12V DC) ... kit $99.95 plus $3 
P&I ... graph ics option add $19.95 ... wired & tested $129.95 plus $3 P&I ... 
graphics option add $19.95 . 
0 SMARTVID-80 VIDEO BOARD (requ ires + 5 & + 1·12V DC) ... kit $199.95 
plus $3 P&I .. . wired & tested $249.95 plus $3 P&I 
0 DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I 
0 ASCll·3 KEYBOARD (requ ires +5 & ·12VDC) ... kit $69.95 plus $3 P&I ... 
wired and tested $69.95 plus $3 P&I 
0 POWER SUPPLY (powers ASCll·3 keyboard & video boards) .. . kit only 
$19.95 plus $2 P&I 
0 ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95 plus S6 P&I . 
0 TELEPHONE MODEM MODEL 103 OIA ... wired & tested $189.95 plus $3 
P&I 
0 DOT MATRIX PRINTER Comet I .. . wired & tested $299.95 plus $10 P&I 

1 18~~T~~~~~T~~D~~9r~~-~l.NAt b~n~R~-~~~~M~1~~L CONNECTOR 

CABLE ... $14.95 ea plus $2 P&I 


For Canadian orders, double the postage . Conn. res. add sales tax. 

Tota I Enclosed $ ----=-=----:---:--=-,---....,..,.,...,...---=-.,-- ­
D Personal Check D Cashier's Check/Money Order 

D VISA D MasterCard (Bank No.-------. 

Acct. No. Exp. Date _______ 

Signature 
Print Name - ------------------­
Address ____-=---------~------
City State Zip 

http:AEOUIA.ES
http:i=~~~'.e~~.11
http:SPEClALlltl.95
http:11045.95
http:blUt..lo
http:J~!.AW~.te
http:Mkormemorybymeam.of
http:motherOO.rd
http:nior;;!.lt


15/ 16" x3 Y," 

1 up - pin feed 


LABELS 


99 
perM 

white pressure 
sensitive 

PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -$14.95 
Check w ith order - Mass Residents add 5% Sales Tax 

~~0'!~1~.~;d~h1Io~~M 

~ Telephone: 617-963-7694 

CALL TOLL FREE 1-800-343·7706 

Circle 73 on Inquiry card. 

LOOK TO THE FUTURE ... 

EPROPl-J2 
The only EPROM programmer you need! 

• IEEE·696 (S·1001EPROM programmer lor single supply
(+5VJ EPROMs. 

• ~2'l/''rr~o~~rent 1K through 16K (byte) EPROMs plus luture 

• EPROM can be vermed through apon or located In memory 
Sl)ace lor veri1icatlon ano use. 

• ~~sf~~~1¥!fi i~p~ ~t73r2~i~ilen~~~~~¥i!:s 
2516, 2716 PM-4- 2564 PM-7 -2528 

PM-2 - 2532 PM·5-2764 PM-8 - 27128 
• Slnole zero-lnsenion-pressure socl.et accommooates both 24· 

pin ano 28-pln EPROMpackages. 
·On-board oC-to-OC convene< withadjustable regulator !or pro­

.	C'.~:1rc board with solder masks. sllkscreen and 
QOld-plated contact rlnoers 

•8080/ZBO controt software Includes comm.nos lor prograrn­
mlno. ven!lcatlon. disk 1/0 ano editlno. 

• Comprehensive user's manual contains source listing of con­
tfol software 

$269.95 
1assemllled & tested) 

CorpCIMltion Price Includes EPROM-32. dOCUmen· 
PO. Box 17577 tatlon and two Personality Modules 
· · (specitvJ. Additional Modules-S7.95. 

Memphis , TN 36117 Controlsoltwareon8inchsinoledeflsl­
(901 )·755 -0619 ty CP/M·compatible dlskette - $9.95. 

MasterCaid & Visa TN residents add 6% sales tai. 

Circle 259 on Inquiry card. 

RS-232 PROBLEMS? 

LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER· 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE· 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 81342 

Clrcle 41 on Inquiry card. 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

488-eoc 
For Model 3 

488-808
Op•r•flon 

For Model 1 
o,,.,.tlon 

.JEL. 

Model 488-80B or 488-80C Pr ice: $375. 

+ shlpQmg, insuran ce & ta x 

WHEN ORDERING SPECIFY DISK OR TA PE 


SCIENTIFIC ENGINEERING 

LABORATORIES 


11 Neil Drive • Old Bethpage, NY 11804 

Telephone: (516) 694-3370 


· Tra dema rk ol Tandy Corp 
There 1s no allll1af/on between Sc1entd1c 
Engmeermg Labora tofles and Tandy Corp or 
Radio Shack 

Clrcle 342 on Inquiry card. 

Soho! -c9oc problem. bolit J~ ..teu 
~~.....__Al ...... tlllpped 
....... -.:Ii......,., 2A ,__ c.11 eol FREE 

llOO) ™-4137 .... potme wl ~- -= 
VIM wl ..._, c...d ..,.,...._ 

Circle 292 on Inquiry card. 

Model Ill 16K 

Color Computer 4K 
$310 

$839 
Model Ill 48K 

w/1 6K Ext. Bas ic 
$459 

2disc & RS 232C w/ 32K Ext. Basic 
$2059 $525 
BUY DIRECT . These are just a few of our great 
oflers which include Printers , Modems , Com· 
puters , Peripherals , Disc Drives . Software and 
more . call TOLL FREE 1·800-:S•:S·812• 

We have the lowest 
poulble lully 
w1rr1ntttd ptices 
and alull compllm1nt 
o! Radio Shac_k Sottware. 

~ 
Write for your PUS' 
free ca1alog . 

2"5A Great ~ood 
unteton. MA 01 ~o 
617 • 466 • 3193 

Circle 97 on Inquiry card. 

$GOLD DISKS 

CP/M Compatible 


Z-80 Software 


:£~;r~U{~;:~;::£t•7R5 

from executeble 
(.COM) fllH PPD 
EZ-TEXT WORDPROCESSOR 

Z-TEXT Wiii form•t 

'I
$75

your text fll• the 
•Y 	you w•nt It

5-a· SD/DD PPD 


Bower-Stewart 
& Associates 

POST OFFICE BOX 1389 

HAWTHORNE. CALIFORNIA 90250 


~213-532-1237~ 
~ Trademark D1g11a1 Research~ 

Circle 58 on Inquiry card. 

5 114 " Floppy Disk Drives 
(Direct IBM Plug in) 

TANDON Model TM 100-1 $219.95'7.a. 
2 or more - $214.95 ea · 
Floppy Dnve Power Connector K11 s2.oo· 
Tandon Manual and Schematic '" $3.00' 
12" Green Phospher Zenith Mornlor . $119.95' 
We also stock TM -100·2's, the TM 6025, 6035. 
and lhe 603E Winchester Dnves 

CALL NOW - TOLL FREE 
800-824-7888 all states except CA 
800-852-7777 for CA residents . 
Ask lor Operator :t99. 

MC / VISA or C.0 0 . with certified check 
or money order. Kansas residents add 
3% sales tax 

·Plus shopping. 

For rnlo call· 316-683-9225 


316-685-9445 


923 Long fellow Street -~ 

Wichi ta. KS 67207 

Circle 189 on Inquiry card. 

5 Y." disk 

zmnt1Heatl1 
Users 
Double Your 

storage 
capacity without adding a drive. 

Get twice as much from you r H or 
H 89 m icrocomputer. Our FDC-880H 
floppy disk controller. in conjunct ion 
with your 51{" drives. for example. 
expands m emory capacity from 256 
bytes to 512 bytes per sector . 

And i t handles single and double· 
sided. single and double-density. 8" and 
51{" drives - simultaneously. 

Call 714/275-1272 today ••• 

or write for details. 
 ..I[

C. O.R. Systems Inc. 

Controlled Data Recording Systems. Inc. 
7667 Vickers St.. San Diego. CA 92 111 

Circle 89 on Inquiry card. 

http:dlskette-$9.95
http:Modules-S7.95


• • • 
SOFTWARE APPLE ACCESSORIES COMPUTERS 

MICROPRO Z-80 Card by Microsoft $319 ATARI (Call for prices on the complete Atari line) 
Wordstar $319 16K Card by Microsoft $159 Atari 800 $699 
Mailmerge $109 32K Card by Saturn $199 Atari 400 $369 
Wordstar/Mailmerge 
Customization Notes 
MICROSOFT 
Basic Interpreter 
Basic Compiler 
Fortran 80 

$419 
$399 

$349 
$389 
$499 

Keyboard Enhancer II by Videx 
Videoterm b~Videx 
Game Paddles by TG 
Joystick by TG 
Numeric Keypad by 

Keyboard Co. 

$125 
$259 

$49 
$49 

$139 

CALIFORNIA COMPUTER SYSTEMS 
Mainframe 220 
64K Ram 2065 
Z-80 CPU 2810A 
Floppy Controller 2422a 

$485 
$569 
$265 
$359 

Cobol 80 $695 Sup-R-Mod $25 ZENITH (Call for prices on the complete 
DATA BASE Sup-R-Fan $39 Zenith line) 
FMS80 $595 ALF 9 Voice Board $159 Zenith Z-89 48K CALL 
dBase II $599 Station II by Trace Systems $119 Zenith Z-90 64K CALL 
MISCELLANEOUS 
Computer Station 

Graphics Dump 
SuperCalc 
Personal Filing System 
PFS Report Writer 

$39.95 
$269 

$75 
$75 

APPLE INTERFACE CARDS BY CCS 
Parallel #7720 
Centronics #7728 
Serial Asynch. #7710 
Serial Synch. #7712 
ADVANCED LOGIC NEW! 

$119 
$115 
$139 
$149 

COMMODORE VIC-20 NEW! 
CASIO FX702 Pocket 

Computer NEW! 

SPECIAL OF THE MONTH 

$239 

$189 

INFORMATION UNLIMITED for the 
IBM Personal Computer 
Easywriter II NEW! $299 

Add-Ram 16K Card 
Z-Card CP/ M for the 

NEW! 

Apple II NEW! 

$119 

$225 

SANYO MBC 1000 
64K COMPUTER $1595 

Easyspeller II NEW! $149 Smarterm 80 Column Board 
Easyfiler NEW! $329 with Soltswitch NEW! $249 PRINTERS 

The Synergizer 

APPLE SOFTWARE All of the above plus 
" The CP/ M Handbook" NEW! $599 

NEC 7710 Serial 
NEC 7720 KSR 

$2395 
$2749 

MICROPRO 
Words tar $269 DISK DRIVES 

NEC 7730 Parallel 
NEC 3510 Serial 

$2395 
$1850 

Mail Merge 
Wordstar / Mailmerge 
Spellstar 
VISICORP 
VisiCalc" 
VisiTerm·· 
VisiDex" 
VisiPlot " 
VisiFile '· 
VisiSchedule" 
VisiTrend/Plot '· 
VisiPac· 
MISCELLANEOUS 
Micro Courier 

$99 
$349 
$149 

$199 
$79 

$199 
$169 
$199 
$259 
$239 
$539 

$219 

CCI 100 for the TRS-80 Model 1 
5V• 40 track 

CCI 189 for the Zenith Z-89 
5V• 40 track 

Corvus SM with Mirror 
Corvus 10M with Mirror 
Corvus 20M with Mirror 
Corvus Interfaces 
RANA SYSTEMS add-on Disc Drive 

for the Apple II NEW! 
Elite One 40 Track NEW! 
El ite Controller NEW! 

$299 

$379 
$3089 
$4489 
$5429 
CALL 

$419 
$119 

NEC 3530 Parallel 
NEC 8023 Dot Matrix 1 OOcps 
Olivetti DY211 Letter Quality 

Daisy Wheel Printer 
Parallel Only 
Epson MX-80 
Epson MX-80FT 
Epson MX-100 
IDS 560 
IDS Prism 80 
IDS Prism 132 
Okidata Mic rol ine 80 
Okidata Microline 82A 
Okidata Microline 83A 

$1850 
$559 

$1595 
$1395 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

Screenwriter II 
ENTERTAINMENT 

$129 
DISKETTES 

Okidata Microline 84 
Centronics 739 

CALL 
$699 

Wizard and Princess $29 Datasouth 180 cps CALL 
Raster Blaster $26 Maxell 5'1• single side $39 
Space Eggs 
Twerps 

$26 
$28 

Maxell 8 single side 
Maxell sv. double side 

$49 
$45 

MONITORS 
Borg 
Castle Wolfenstein 
Beer Run 
Epoch 
Sneakers 
Midnight Magic 
Wizardry 
Time Zone 

$28 
$27 
$28 
$32 
$27 
$32 
$45 
$79 

Maxell 8 double side 
BASF 5V• 
BASF8 
Verbatim 5V. 
Verbatim 8 
Wabash 5 V• 
Wabash 8 

NEW! 
NEW! 

$55 
$26.95 

$36 
$26.95 

$36 
$34.95 
$39.95 

Amdek 12" B&W 
Amdek 13" Color 
Sanyo 9" B&W 
Sanyo 9" Green 
Sanyo12"B&W 
Sanyo 12" Green 
Sanyo 13" Color 

$109 
$329 
$135 
$140 
$179 
$189 
$359 

Ghost Hunter $29 Zenith 12" Green $119 
Jawbreaker $20 TELECOMMUNICATIONS Zenith 13 " Color $339 

ELECTROHOME 13" HI-RES 
TERMINALS 

ADDS Viewpoint 
Zenith Z-19 
Televideo 910 
Televideo 920 
Televideo 925 
Televideo 950 

$569 
$689 
$595 
$769 
$779 
$969 

Prentice Star Modem 
Novation Cat Modem 
Novation D-Cat 
Novation Auto-Cat 
Novation Apple-Cat 
Hayes Smart Modem 
Hayes Micro-Modem 
Hayes Chronograph 

$129 
$139 
$149 
$199 
$299 
$249 
$295 
$225 

COLOR MONITOR NEW 
ELECTROHOME 13" COLOR NEW 
ELECTROHOME 12" B&W NEW 
ELECTROHOME 1 2" 

GREEN NEW! 
ELECTROHOME 9" B&W NEW! 
ELECTROHOME 9 " 

GREEN NEW! 

$829 
$349 
$179 

$189 
$149 

$159 

Forlast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
tranfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice . Call for shipping charges . 

Dealer (National/Interna­
tional) Inquiries Invited. 
Send for FREE catalogue 

RAM 

16K Ram Kit for Apple II; TRS80 
200 nano seconds , 4116 chips 

Two Kits 
Jumpers 

$19 

$35 
$2.50 

• Tb!0£~Y,~!!!op ~ 

420-438 Rutherford Ave .. Dept. B07M , Charlestown , Massachusetts 02129 .· · .. ····• . • 

Hours : 9 AM ­ 9 PM (EST) Mon.-Fri . (Sat. till 7) 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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Processor Interlace introauces 1ne Cartridge Disk Con ­
troller tor the S 100 ous Conlrgurabte tor 12 sector 
2315 ana 5440 lype arsk arrves ( 1 25 - 1 O Mbyles per 
Otrve J Complete wrlh CPM . CBIOS Orsk lormaller 
01agnost1cs and 1ecnn1cal manual low cost $595 00 

Manual only $25 00 ~w·I
The pertormance ~ 
you need al 
a cast you can 
afford .. .. ~-- - · _. -· 
Processor Interlaces.Inc . P 0 Box 154A Elm Grove WI 53122 

4 4 . 4 

Circle 313 on Inquiry card. 

CH/PS&DALE C 
THE INFLATION FIGHTERS! 

4116 300ns 8 /$ 1 1.00 
4116 250ns 8/$12.00 
4116 200ns 8/$13.00 
4116 150ns 8 /$16.00 
2114l 300ns 8/$ 15.00 
2114L 200ns 8/$16.50 

0 4164 200ns $7.90 
0 6116 150ns $8.00 

1791 Disk Controller $21.00 

Z80A CPU $5.50 ea. 

8251A $4.75 ea. 

2716· 1 (5V)350ns 8/$6.50 ea. S7.50 ea. 

2716 (5V)450ns 8/$3.75 ea. $4.15 ea. 


0 2732 (5V)450ns 8/$ 7.25 ea. S9.00 ea. 
2532 (5V)450ns 8/$8.00 ea. $9.25 ea. 

..._ ..,ID )_... IOt,...._V.CUlltCOO•• ..__ ;,,,;....,,.__ ""''"~ "' 

.......,....__ Add l l ~~&-.... Wo.., --·6,S...o f .. 

CHJPS&DALE 
10655 N.E. 4th St., Suite 400 

Belie:vue , WA 98004 

1-206-451 -9770 


Circle 75 on Inquiry card. 

ANALOC:..DIC:ITAL 

DIC:ITAL-ANALOC: 


CONVERSION MODULES 

SOFTWARE 

CAIN CONTROL 


For additional ctetalls about the A0-100·4 anct other 
fine California Data corporat ion 100% Individually 
tested, high reliability products, circle the reader 
service card number below or for taster response 
wr ite or call us 

CALIFORNIA DATA 

CORPORATION 


3475 Old Conejo Road. Sui te C-10 
Newbury Park , CA 91320 

1805) 498-3651 

Circle 68 on Inquiry card. 

maxelt 
Floppy Disks 

SAVE 40°/o Write for yout 
complete llst. 

Ptlce/10 

MD1 or MH1 SS/DD ... _..... __ $33 
MD2 or MH2 DSIDD .... 47 
MD1 ·DDM SS/QD/96 TP1 ...... 43 
MD2-DDM DS/QD/96 TP1 ........ ___ __ . _ 53 


8' 'S~lly soft 
or 32 Hclor 

FD1 or FH 1 SS/DD -- -- -- -- 43 
FD2 or FH2 OS/DD - - - - 53 

CHECKS - VISA - MC - C 0 0 

(3 13} 777 7780 ADD S2 SHIPPING 


LYBEN COMPUTER SYSTEMS 

27204 Harper Ava. 


St. Cla ir Shores, Ml 48081 


hx 
"ELF" Interface 
converts Your 

Circle 196 on Inquiry card. · 

SCA SUPER-BUYS 
$1000 MIN ORD£R HAHOUNG/ 941PANG 52 .50 

UPS NNWHERE IN COHTIHOOAI.. US 

1982 BUYERS GUIDE 
NOT JUST ANOTHER 

CATALOGUE BUT A FREE 
BUYERS GUIDE 

" OF THE FUTURE" 
1 UHF·VHF CONVERSION KIT. 

::.,.~:;,;c.,::;.,::;:,:• S119 : 
It, ono cornpr9MnllYI Drochurl Ind. ICl'le · 

rmtlc. bool'tl layout, mounting ond hOok -up 

dlogroms. ports 1111. ond assemoly and st!· 

uo lnsmx:ttons NI pons ate incJustrtoi 

Pflme quo111y 


2 NEWZENITHZVM·121 HIGH· 
LEGIBILITY CRT MONITOR. i.o- $117 90 
n..n 12" Ql'len phOlphor CAT .~ 15 Mru to 
Bonowldltl 40 Of 80 Chofoel9r wtOIT'IS ore 

optnllor S¥rlttch·st1ectob4• Fully compcJTible 
~ 80 -c:oiumn .tc>Pft caos. ttt 

OUTSIDE CAL 800·85-C -8660 
INSIDE CAl (71') 527 -255• 

SCR ELECTRONICS INC. 
VISIT OUR NEW SUPER CE NTER 

5303 Lincoln f<ve.• Cypress. Cf\ 90630 
Pay by CHECK M 0 .. VISA MIC 

Circle 344 on Inquiry card. 

Circle 72 on Inquiry card. 

Verba1im® 

Floppy Discs 

Write for ourSAVE 40% complete list. 

5 1.1 1 1 Specify soft. Prlce/10 
74 10or 16aector 

MD525 1 aide/dbl dens ....... - . . . • 27 .30 
MD550 2 aides/dbl dens. . . . . .40 .30 
MD5771 alde/77treck .. . ... ..... _37.10 
M0557 2 aldea/77 track .... , .... . _47.50 

8 1 1 Critically Certified 
Soft 1ector 

F034·9000 1 aide/agl dens ..... . _ . . 33 .80 
FD34 -8000 1 aide/dbl dens . _.• .. ... 39.00 
F034-4001 2 aide/dbl dens ..... . . _ . 46.20 

CHECKS - VISA - MC - C.0 .D. 

13 131 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 

27204 Harper Ave . 


St . Clair Shores. Ml 48081 


Circle 224 on Inquiry card. 

Circle 223 on Inquiry card. 

CROSS REF. PROGRAM 

for 

MBASIC & BASCOM 


Source Files 

M80 and CP/M's ASM 


MXREF will list all program var iables , 
functions . key words , strings . con· 
slants and line number references in 
alphabetical order . 1000 var iable 
names allowed. Requires an 8080 or 
Z80 runn ing CP/M ver. 1.4 or later 
and at least 48K RAM . Price $96.00. 
Manual only $15.00. Add $5.00 COD. 
MXREF available in CP/M format on 
5" NorthStar or 8" single or double 
density soft sector . 

COMPUTER TOOLBOX INC. 

1325 East Main St. 


Waterbury, CT. 06705 

(203) 754·4197 


Circle 103 on Inquiry card. 

http:8/$16.50
http:8/$16.00
http:8/$13.00
http:8/$12.00


~~ ........._... 

SPECIALS 11 INTEGRATED CIRCUITS 
6502 7.45 10/6.95 
6502A/6512A 841l 10/7.95 
6520 PIA 5.15 10/4.90 
6522 VIA 6.45 10/6.10 
6532 7.90 10/7.40 
211 4·L200 245 
2114-L300 225 
2716 EPROM 5 50 
2532 EPROM 9 90 
6116 H1tach1 2Kx8 CMOS RAM 9 90 
4116-200 ns RAM 
Zern Insertion Force 24 pm Socket 
S· 100 Wire Wrap Socket 

A P Products 
A P Hobby-Blox 

~ ~· 16) _ 

MODEM SPECIAL $99 
SIGNALMAN Mk1 from Anchor Automation 
DIRECTCONNECT Modem with RS232 Cable and Connector 
included Fully compatible with all Bell 103 modems 0 to 
300 bps. lull duplex. lrequency shi ll keye<l modulation. auto· 
ma11c AN SW/ORIG se1ec11on direct connect audible tone 
came• detect 1nd1ca101 sell-contained llallery powe1e<l 

PET/ CBM Version (Mk1 P) $169 

ATARI Version $99 

CO MPACK INTELLI GENT TER MINAL PACKAGE SI 15 
Combines 1ntelhgent RS232 port ha1dware lrom cgrs M1c10­
tech with EHS Intelligent Te1minal sottwa1e to allow you 10 
connec l dny RS232 Modem to PET/CBM 

RS232 MODEM - STAR SALE Sl28 
IEEE 488 MODEM - STAR SALE $199 

We carry Apple 11+ from 
Bell & Howell 

15% OFF 
15% OFF 

...._.....,."'"~"'" """ 

50/6.55 100/6.15 
5017 35 100/6.90 
50/4.45 100/4 15 
50/575 100/5 45 
50/7.00 100/6.60 
25!i30 100/2 15 
25/2 10 100/2 00 
5/5 15 10/4 80 
5/945 10/890 
5/9 45 10/890 

8 101 15 

ill 
2.00 
240 

16K RAM Card for Apple 95 

FLEX· FILE for PET/CBM $80 
Very comprehensive and easily used DataBase. Report Writer 
with calcula tion capability, and Ma1l1ng Label system 

FORTH tor PET by Cargile/Riley $50 
Full FIG model with all 79 S1andard ex1ensions. 

llltlKtlllJlllr ltr FORTH for independen1 ob1ect code 30 

KMM M PASCAL tor PET/CB M $85 
Includes translatOf fOf true machine language object code. 

EARL tor PET/CBM 65 
EditOf. Assembler. RelocatOf. Linkeditor. 

Sup111i111,~lca - BASIC Lln11111 ExtmllH 40 
Fast Machine Language Graphics routines fOf PET/CBM. 

252 Bethlehem Pike 

Blcommodore 


CBM-PET SPECIALS 
8023 Printer- 136 cot. 150cps bl-d11ect1onal 
8300 Daisy Wheel - 40 cps b1·d11ec t1onal 
8032 80 x 25 CRT business keybOard 
Supe1 Pet 
8096 Board (extra 64 K RAM fOf 8032) 
8050 Dual Disk D11ve - 1 megabyle 
8250 Dual Disk Drive · 2 megabyle 
CBM IEEE Modem 
4016 fu ll size graptucs keyboard 
4032 fu ll size graphics keyboard 
4040 Dual Disk Drive · 330.000 bytes 
2031 Single Disk Drive - 165,000 byles 
4022 T1act0f Feed Printer 
C2N External Cassette Deck 
Used CBM/PET Computers 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
B1y 2 PET/CIM C••••ltl'1. 111C1IY1 1 FREE 

PETSCAN I $345 base price. 
Allov. s you to connect up to 20 CBM/PET Computers to 
sha1ed disk d11ves and printers Completely transparent to the 
user Perfect 101 schools 01 mull role word processing con­
f1gu1 a11ons Base conf1gur a11on suppo1ts 3 computers 

VIC 20 259 VIC Superslot 24 
VIC t 515 Prrnte1 335 VIC Super Allen 24 
VIC 3K RAM . 36 VIC Maze 1n 3-D 12 
VIC SK RAM 54 VIC Cosmic Debrrs 9 
VIC l 6K RAM 11 2 VIC Amok IUMll 17 
VIC 154 0 Drsk D11ve 500 VIC Snakman 13 
VIC Invaders 24 VIC Rub1k"s Cube 13 
VIC Jup11e1 Lander 24 VIC Night R1de1 11 
-------------------------------------------·----------------------------­
TNW 1000 Se11al Interface 
TNW 488/103 with DAA 
Computers F11st Book al PET ICBM 
WOfdPro 3 Plus - 32K CBM. disk. printer 
WOfdPro 4 Plus - 8032. disk. pr1n1er 
VISICALC fOf PET. ATARI, Of APPLE 
Siii-KiT • m ROlll Ul1H11 
Programmers Toolkit · PET ROM Ut1 lr t1es 
PET Spacemaker II ROM Switch 
2 Meter PET to IEEE Of IEEE to IEEE Cable 
Dust Cover fOf PET 
IEEE-Parallel Printer Interface fOf PET 
IEEE·RS232 Printer Interface fOf PET 
The PET Revealed 
l.Jbrary of PET Subroutines 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music MorntOf. by Frank Levinson. allows you to 
easily enter. display, edit and play 4 part harmony music. 
Includes whole notes thru 64 ths (wi1h dotted and triplets). 
tempo change, key signature. transpose, etc. The KL-4M 
unit includes D to A converter and amplifier ready to hook to 
your speaker. 
Kl-4111 lll11lc l•nl wllll ¥111111 ~""1• $60 

A 8 C I 
 Add$125per01derforsh1ppmgWepaybalanceofUPSsurtace 

llat SALE 
(995) 775 

12250) t 750 
(14 95) 1100 
( 1995) 1600 
(500) 400 

11795) 1345 
(2195) 1760 
(395) 199 
(995) 795 

(12 95) 999 
(1295) 999 
(695) 550 
(795) 630 
(75) 65 

CALL 

11 0 
450 

11 
195 
300 
t 90 

40 
35 
36 
40 
8 

110 
t 20 
1 2 
t 2 

DISK 
SPECIALS II 

_SCOTCH t3M) 5 ' 10/2 45 50/2 35 100/2 30 
SCOTCH (3M18'" 10/260 501245 t00/240 

WE STOCK VERBATIM DISKS 
Try the new Verbat im Head Cleaner Kits 

BASF 5" or 8" 10/2 00 20/1 95 t 00/185 

Wallash 5· · 10/2 00 2011 95 10011 85 
Wallash 8" 1012 00 20/ 1 95 10011 85 

WE STOCK MAXELL DISKS 
Diskette StOfage Pages 10 f()( 3.95 
Disk Libl"ary Cases 8" . 2.85 5" . 2 15 
Disk Hub Rings 8" - 50 @l 750 5" - 50 6 00 

CASSETTES - AGFA PE-611 PREMIUM 
High output. low noise. 5 screw housings 
C· 10 t 0/ 56 50/.50 
C-30 10/73 50/ 68 

SPECIALS 
EPSOM lllx-10 Mlltr 
EPSOM llll-10 FfT 1'111t1r 
EPSOM llll-70 Prlll1r 
EPSO• ll-1 00 Prllt1r 
Centrorncs 739 Printer with dot graphics 
STA RWR ITER Daisy Wheel Prinler fl D 
Zenith ZVM· 121 Green Phosphor Monitor 
DC H.iyes Sma1tmodem 
Watanabe lntellrgent Plol!er 1195 
BMC BM t 2A G1 een Phospho1 Monitor 
BMC BM I 400BLUC 13·· Colo1 Monitor 
BMC RGB t 3" Color Monitor 
POWERMATE Multiple Outlet Power Strips 
ISOBAR Isolated and Filtered Outlet Strips 

ALL BOOK H~ SOFTWARE PRICES DISCOUNTED 

Synertek Systems 
SYM· 1 Mlcroco111pwtu SALE 199 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 

.7'"'''N I datasystems 
Z90-80 64 K 
Z90·82 64 K. 1 double dens drive 
Z89·0 48 K 
Z89·1 48 K. l drive 
Z67 1OMegabyte + Floppy Drive 
r.J7 1 3 Megabyle Dual Floppy 
Z25 H1gh Speed Printe1 
Zl 9 Video Terminal (VT-52 compatible) 
ZVM-12t Green Phosphor MomtOf 
All Zenith Software discounted 

rf ... • 

-~·c.- £ _J 

' J 

=--:._-:.,:_-:....--::::::-=-~ 

-------------­
800 Computer 675 Microsoft BASIC 72 
400 · 16K 330 llllSlllE COllllUD 32 
81 0 Disk Drrve 44 0 ASTEROIDS 32 
825 P11 nter 629 STU U IDEU 37 
850 Interface 170 Space Invaders 32 
Inside Atari DOS 18 Music Composer 45 
Paddle Pau 19 MOOEM for Atari 99 
Joystick Pa11 19· Super Breakout 30 
16K RAM 69 PAC-Ill AN 36 
32 K RAM 99 CENTIPEDE 36 
Pilot 68 F11st Book of At ari 11 

Wri te fOf prices on other Ata11 items 

WRITE FOR CATALOG 

2170 
2395 
1950 
2150 
44 95 
1495 
11 95 
695 
119 

-"
ATARr 
SPECIALS 

6- Pen 1445 
99 

285 
329 

100/.48 
100/ 66 

44D 
54D 
3DO 
695 
575 

1445 
11 9 
230 

Colmar. PA 18915 215·822·7727 ompu ers chargesonallprepa1dorders Priceshstedareoncashd1scount 
basis Regular prices slightly higher Prices sub1ect to change 
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r a 
-~JI\_ 

ATARI' 
·-~-~o 

40016K .. . ...•.... $319.00 
400 YOURS to 32K or 48K ......CAU. 
800 (16K) •... ..659.00 
410 RECORDER ..... .. · ... 84 .00 
810 DISK DRIVE • . ........ 449.00 
850 INIBRFACE . .. . ....... 169.00 
830 MODEM .. . ..... ... 149.00 
825 PRINIBR ...• •••... ....... .. 575.00 
48 1 ENIBRTAINER KIT .. . . ... 85.00 
482 EDUCATOR KIT ........ ........... 125.00 
483 PROGRAMMER'S KIT ........ .... ..................... . 60.00 

484 COMMUNICATOR KIT .. .. .......309.00 


Prka subject 10 change without notice . 

Shipping ex lra. No tax out or uate. 

Ca. ralde.nts add appropriate taxes. 


WE ARE AN AUTHORIZED ATARI SALES AND 

SERVICE CENTER 


I 
~ 

COMPUTERTIME, INC . 
~ P.O . &1. 216 

Kentkld , CA 949 14 

CAU. TOU-FREE 800-227 ·2520 

lnC.. lllomla 800-772-4064 

Circle 106 on Inquiry card. 

Save$ on 
Computer Books! 
We offer a10% discount on 
computer books from Addi son ­
Wesley, Wiley. Sybex . and Murach . 

Fast , reliable service and low 
shipping charges forrna1I orders . 

Write for FREE catalog (or stop 
in to see us in lower Manhattan). 

DOWNTOWNDOWN 
 BOOK BAZAAR , 
Dept. BTOWN 
 172 Fulton St. 
(near World BOOK 
Trade Ctr.) BAZAAR 
New York , N.Y.INC 
10007 

Circle 140 on Inquiry card. 

MEMOREX 
PLlllBLlt DISCS 

WE Will NOT BE UNDER· 
SOLDft Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D.'s 
accepted 

San Luis Obispo. CA 
93401 In Cal. call 
(800)592-5935 or 

C\Bii~--liiiiiiiiiill(B05)543- l 037 

Circle 292 on Inquiry card. 

Beech Enterprizes
6109 South I Street 


Tacoma, Washington 98408 

(206) 472-1094 


Printers - Epson , Ol!ldala , Nee, Anadn , Others 
Epson MX-70 . . .. 315 .00 
Epson MX-80 .. 445 .00 
Epson MX-100 .......... ... 745 .00 
Anadex DP9500 , DP9501 ....1265.00 
IDS 560 ..................1104 .00 

Boards - Miuoson. Vidn 
Z80 Softcard by Microsoft . . . . 287 .00 
16K Ramcard by Microsoft .. 146.75 

Computer systems - Allos . Televideo . NEC 
NEC - 64K Ram , 2 Disk , 7 Expansion 
Slots CRT .... . .. . .... 2379.00 

Other Products & Software Available . S 
Call 

Hard Disk . Vi sicalc . Modem s , 
Monitors , Furniture 

Terms: Cer tified checks, personal checks , 
money orders. Allow 2 weeks for per­
sonal checks to clear. Equipment is sub ­
ject to price change and availability. 

Circle 48 on Inquiry card. 

*ADDS* 

VIEWP0 /1 T TERM INALS 

$495 

In add11io11 EPI carries pruuer; DEC & 
DG compauble wnnmals and modems. 
lcems m swck ure >h1p/1ed wHhm 24 hours . 
ALL order; shipped COD . All Hems are 
netv and in JactoT)' Lartom wuh marrnfac 
curers tt>arran c1e5. 

ECONOMY 

PERIPHERALS INC. 


(404) 952-0213 

Circle 147 on Inquiry card. 

PC/FORTH 

Complele FORTH program developmenl syslems 
for lhe IBM Personal Computer. Pockoges 
include interpreter/compiler with virtual memory 
management, line editor, custom screen edi tor, 
assembler, decompiler, ulil ilies, file and record 
access modul es, a nd many demonstrat ion pro ­
groms. 100 page user manual . . . S 100.00 

Float ing point ar ithmet ic extensions and cross 
com piler ovoiloble al oddilionol cosl. 

Ready lo run under PC -DOS or CP/ M-86® 
Standalone version available soon. 64 kbyles 
RAM and lwo disk drives recommended. (IBM 
is a registered trad emark of International 
Business Mochines Corp CP/ M is a reg islered 
lrademark of Digilal Research, Inc.) 

Laboratory Microsystems 
4147 Beethoven StrHt 
Los Angeles, CA 90066 

12131 308·7412 

Circle 214 on Inquiry card. 

"
Bui!~ A~p~~o,;a~~~r~C 
. al affordable prices 

\=;\'\ For the F1A ST 11me - PACKEDVii"- \.) disks with 60 ou tstanding 
/ - ,.,. programs 

~ Your Apple • needs programs!

laRar.RAl4-' At 1as1 you have an opport uni ty 
Ii LI to use your Apple· to Its fu llest

1 • l!~S:r capacity' 

'- al 

flPPU:WflfU: if';iC, ollers on each d;sk an ' 
extensive variety of programs includ ing: 

Business Printer Graphics 
Games • Text • Music 
u11111 1es • Daia Base • Finance 
Science • Engineering • and many 
others with 3.3 DOS for easy demuffining 

First 3 d isks available at $59.95 each 
Order all 3 for a free bonus disk . 
Call now toll free : 1-800-327-8664 
Fla. Res idents : 305-584-7004 
Please add $3 for postage & handling . 
6400 H ayes SI 
Hol lywood , FL 33024 Z• 

·rM A pple 11a 1f!01S1erft<I 1 r~efl'l<lrk 01 Apple Compute1 Co 

Circle 28 on Inquiry card. 

HI RESOLUTION 
COLOR 
DISPLAYS RGB 

. ­· H1gn Contrast Btack·SHloe T 
•Ultra ·Stable Conveyanc e 
"Displays 80 Cnarac1e1 Text 
'90 Day Warranty 
·1101220VAC, ~Hz 
· Analog Inputs ·~ ­
'15 7 KHz 

IBM, App le Ill, CAT·100 

Mlcroangalo lntertacH A•oll1 
 .. 
13" -$359.00 420 oluls x 525 tines. 32 lb! 

19" -$389.00 640 01.e!! >< 525 Hnes. 48 !bs 

Ac.111e 8 long 16 Color ("Intensity "') 
IBM 1n1e1tace Caole- 549.00 

Bezels . $25 Bui ld your own case and save 
EncloHO Disp lays Now Avallatile , Oealar!tl1os Ava llable 

NEW! " BIG BOARD" BOX 
For Ferguson Boaro from Dlg!ta l Aesearcti Computers (ano 
similar Board s) 

Attractive enclosure "Two 8 lull·s1zeo Floppies 
leiltures · BIG BOA RD 

·Power Supply 

$89.95 "Power Sw1tcti • " RESET .. on Front Piinet 
· ··o · ano Ian Cutouts on Rear Panel 

.,. 12 lbs Shipping • Tiit up Stand 

735 Loma Verae Par o Alto. CA 94303 • 4 15·•93 !>930 

Circle 131 on Inquiry card. 

YOU'VE JUST ~=--= 

FOUND ""1i rw~ 


• ,.,,,......~~· .r- ,_ ~ f;;;~Cll:I''lJ,; ~ta.:· ..,., . ­
~ - ~ -- ~ :~ .l'~"w ­

- - 1.:::.!r -l-<i: 

THE MISSING LINK! 

1-~ --- --1" 

Computer Shopper is ycur 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 advert isers offer some of the 
lowest prices in the nation. 

Subscribe to Compute1 Shoppe1 with a 

6 month trial for only $6. MasterCard 

or VISA call TOLL FREE 800-327-9920 

comPUTSR SHOPPeR 


P.O. Box F308 • Titusville, FL 32780 
305-269-3211 

Circle 418 on Inquiry card. 

http:Caole-549.00


P.O. Box 4430X 
Santa Clara , CA 95054 

Wiii calls: 2322 Walsh Ave. 
{408) 98B·1640 

Sime day shipment. First line parts only. Factory tested . Guaranteed 
money back. Quality IC's and other componen ts at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 

''""'' """' " CA3041 110 
CAJOI! 180 
CUJIZ I 90"""' ...
lM:JO IA/IUH :M 

""""' IILMXl7N ~ ..... " llt&)OIJll; IH 
0011tt..'N 6' 

Apple Peripheral Kits 
SERIAL 110 INTERFACE 0 to 30.000 baud . 
D.T.R ., Input & output from 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 110V. 6A loads . Bd only (PIN 
210) $19.20 , Kit (P/N 210A) $1 19.55 . 
APPLE II GA MEPADDLES Adam and Eve $38.00. 
lnterl1ce Kits 
SERI AUPARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19 .2K , sw selectable 
polarity of Input and output strobe. 5 to 8 data 
bits . 1or 2 stop bits . parity odd or even or none. 
all characters contain a start bit . + 5 & - t2V 
required .Bd only (PIN IOI ) $11 .95, Kit (PIN 
10tA) $42 .89. 
RS -232/ TTL INTER FACE Bidirectional . re­
quires r 12V. Kit (PIN 232A) $9.95. 
RS-232i 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 PRO M capacity $37 .50 (with 
timer $69 .50). 6 PROM capacity OSHA/UL ver· 
sron $83 .00 (with timer $119.00). 

ZBO MicroProfessor $149 .00 
Single board computer. Learning , teaching , pro­
totyping. 2K RAM . keyboard . displays; cassette 
interface. Tiny BASIC $19 .00 All fully 
assembled . 

ZBO Microcomputer Kit $69 .00 
16 bl! 110. 2 MHz clock , 2K RA M, ROM Bread ­
board space. Excellent for control. Bare Board 
$28.50 . Full Kit $79.00. Monitor $20.00. Po wer 
Su pply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art , orig.. answer. No tuning neces­
sary. t03 compatible 300 baud . lnexpenswe 
acoustic coupler plans included . Bd . only 
$17 .00. Art icle in June. July, Aug . Radio 
Etecrronics. t 9S 1. 

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 rnto a high quality monitor w/o 
affecting usag e. Comp. kit wlfull instruc . 

Multi-volt Computer Power Supply 
Sv 5 amp , r 1Sv 5 amp. 5v 1.5 amp, - 5v 
.5 amp, t2v 5 amp , - t2v option . =5v. -" 12v 
are regulated . Basic Krt $3 5.95. Krt with chassis 
and all hardware $51.95. Add 55 .00 shipping. Krt 
of hardware $16.00. Woodgra in 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 .00 
Fully assembled in case with RS232 cable. 
Orig/answer. t03 compatible. 9V battery or 
wallplug. 

INTRODUCING A BRAND NEW MICROCOMPUTER 
VENTURE is a single 

board computer that is an 
adventure for the hobbyist. It 
is a learning . training com· 
puter as well as just plain lun 

'iUenlure maps; It has 64 levels of 
grayscale plus video in ­
vert/compliment and hidden 
screen update for a "snow" 
free display. The display is 

for anyone who wants to get 512 x 5t2 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 little as $195.00 or take It all the way to floppy disassembler/assembler/editor. It wrll run real ­
disks and voice. It can be expanded as a kit or fully lrme video games. all RCA chip Sprograms and all 
assembled . at your own pace and choice. current Quest 1802 software. VENTURE DOS will 

VENTURE is a 16" by 20" main board with accommodate up to three 5V•" double density 
separate ASCII and HEX keyboards. It runs fast, floppies. A complete 1802 programming book is 
almost 4 MHz. and has the capability of putting available. All versions of VENTURE are shipped 
almost 1 megabyte of RAM and ROM on theboard with a set of manuals written to be understood by 
along with a variety of inexpensive options. the Inexperienced as well as experienced user. 

A 16-channel analog-to-digital converter allows On-Board Options 
use of 1oysticks. control functions. instrumenta- 16 channel A to D; 5 slot 60 pm bus, 2 serial 
110 n. temperature sen sing , etc . Tl sound ports, parallel ports. 3 video options. 48K RAM . 
generator. sof tware controlled music , Votrax Votrax voice synthesizer. sound generator. 
voice synthesizer and real time clock calendar add EPROM; full BASIC dissassembler. editor. assem­
to its versatility. bler; metal cabinet. add1t1onal power supply. 

A standard 60-pin bus with 5 slots. parallel ASCII keyboard real time clock calendar. 
ports and 2 serial ports with full handshaking (75 Expansion Options 
to 9600 BAUD) allow expansion into floppy disks. Floppy disk, EPROM programmer. light pen , 
color.EPROM programmer.printer. modem of your universal user programmable music. sound board 
choice. Later expansion will add a light pen. a high resolution color/grayscale pixel mapped 
universal user programmable music sound board, video board. General Purpose Instrument Bus. 
General Purpose Instrument Bus. and a high Minimum VENTURE System $195.00 
resolution color/grayscale pixel mapped video Krt includes CPU and control wrth 4K of RAM. lK 
board. of scratchpad . 2K monrtor. 1S61 video graphics . 

VENTURE connects directly to a monitor or to cassette interface and separate HEX keyboard 
ycur 1V set through an RF modulator. And now for wrth LED displays for address and output. Power 
the heart of VENTURE . . 1ts video display. VEN· supply is included along with 2 game cassettes . 
TURE has a high resolunon programmable video The main board rs 16" x 20"and includes space for 
display with up to 4096 user-defined characters. all of the previously discussed on-board optKJns. 
alphanumeric symbols. special graphics or ob· Full on-board expansion can be completed for 
jects. such as space ships. etc. Each character is under $1000.00. Call for further details. option 
S pixels wide by 15 prxels high, with 2 grayscale prices. etc. 

RCA Cosmac 1802 Super Elf Computer $106.95 
The Super EH i~ atremendous value as it combines R&D. A monthly newsletter. Ouestdata 1s devoted 
video . digital displays. LED displays, and music. exclusively to software for the Super Elf and there 
all on a single board for $106.95. are many software books available at low cost. 
The Super Elf expansion capability is virtually un· The Super Elf computer system is now available as 
limited and you can do rt inexpensively one step at a series of bare boards as well as full kits and 
a time. Expansion includes casstte interface. addi· assembled. 
tional memory, color video. Basic, ASCII key­ Bare Boards: Super Elf $35.00. Super Expansion 
board , printer. floppy, S-100 ~us , RS232. etc. $35 .00. Ptlwer Supply $10.00 . S-100 Color 
The Super Elf comes complete with power supply $35.00. Dynamic RAM $40.00. Manuals $10.00. 
and detailed 127 page instruction manual which super Basic S45.00. 
includes over 40 pages of software. including a Free 14 Page Brochure 
series of lessons to help get you started and a Send or call for a free brochure on allmusic program and graphics target game. Many 
schools and universities are using the Super Elf as details and pricing of the Super Elf and 11s 
a course of study. OEM's use it for training and expansion We will get it right ou l 10 you ' 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now data and machine language programs. and over 
available Quest was thefir st company worldwide 75 statements. funcllons and operallons 
to ship a full size Basic tor fS02 Systems A New improved laster version mcludmg re­
complete function Super Basic by Ron Cenker number and essen11ally unlimited vari ables . 
including floating point capabrhty wrfh sc1en11frc Also an exclusi ve user e:itpandable command 
notation (number range - 17E") . 32 b1t 1nteger l1brarv 
-2 brlhon. multi drm arrays. stnng arrays slnng Senat and Parallel 110 rout mes included 

manrpulatron. cassette 110. save and load . basic . Super Basic on Cassette $45.00. 

Rockwell AIM 65 Computer 
6502 based single board with lull ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu­
meric display ROM monitor;. fully expandable. 
$419.00. 4K version $438.00 . 4K Assembler 
$29 .00. SK Basic Interpreter $59 .00. 

Special small power supply 5V 2A 24V .SA 
assem . in frame S59 .00 . Molded plastic 
enclosure to flt both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power supply, 
switch , fuse. cord assem. $546.00. 4K $565.00. 
A~46-SOOOAJM 6!;140 w/16K RAM and monitor 
$1295.00. RAM Board Kil (16K, $195) (32K. 
$215) . VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $507.00. Special Package Price: 4K 
AIM. SK Basic, power supply, cabinet $598.00 

AIM 65/KIM/SYM/Super Elf 44 pin expansion 'Send•--------------·board; board with 3 connectors $22.95.tor complete Hst of all AIM products. Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution colorEll II Adapter Kil $24 .95 graphics. 6847 with all display modes computer

Plugs into Elf II providing Super Elf 44 and 50 pin controlled . Memory mapped. 1K RAM expand­
plus S· 100 bus expansion. (With Super Ex­ able to 6K . s-100 bus 1so2. 8080 . 80S5 . zso. 
pansion). High and low address displays. state etc . Dealers: Send for excellent pric i n~margln
and mode LED's optional $18.00. program. 

TERMS: S5.00 m1u . order U.S. Funds. Calif. residents add 6% tax . Prices 
$10.00 min . VISA and MasterCard accepted. $1.00 insurance optional. subrect FREE: Send for your copy of our NEW 1982 
Shipping: Add 5%; orders under $25.00-10%. to chanqe QUEST CATALOG. Include 88(' stamp. 
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NOW! 
176K 
TOTAL 
RAM 

For the '89 
•3 MP/M II ©Compatible Banks 
· " Invisible Disk" CP/M 

Software Included 

Only $595.00 
MAGNOLIAII 
MICROSYSTEMS 

2264 - 15thAVE. W SEATILE. W/ A 9B1 19 

(206) 285-7266 [BOO) 426-2841 
CP/ M' & MP/ M 11- are registered trademarks of 

D1g1tal Research. Pacific Grove. CA. 

Circle 230 on Inquiry card. 

FORECASTING 
EASl /ARIMA - The first and only microcom· 

puter program to develop and run ARIMA 
(BoX·Jenkinsl mode1s ... a11 automatically . De­
signed for the stock or commodity trader . 
Create a database or read Compu Trac file s 
directly . Requires no knowledge o f statistics. 

$300. 

TWGI AAJMA - The stat ist ic ian ' s vers ion o t 
EASl/ AR IMA. Complete con trol and more op ­
t ions. such as seasional models and Box-Cox 
trans format ions . $ 300 . 

ELF is our general purpose stat ist ical 
package. s 200. 

A U are for the Apple II• w ith 48K o f 
memory. Applesoft • and DOS 3 . 3 . 


Visa and MasterCard accepted . 

Call or w rite : 


7~7'1~~ 
3907 Lakota Road 
P.O. Box10114 
Alexandria. VA 22310 
(703) 960-2587 

· r1edemarks o l Apple Computer , Inc . 

•Circle 404 on Inquiry card. 

HAS YOUR 
COMPUTER LOST 

.Jk.ITS BYTE? (& 
Now you can get FACTORY AUTHOR ­
IZED service for your Commodore or 
Alari computer and peripherals at rea ­
sonab ly cost. Minimize your down 
time frustration _and expense. Extended 
warranty available for most products. 
too! 

CALL 

717-327-1450 
Micro Computer 
Service Center 

4n E. Third st, Williamsport, PA 1no1 

Circle 454 on inquiry card. 

Cables 
EIA RS 232-C 

Quality cables with immediate 
delivery and low prices. 

Conductor Price 

1-4 $1 1.50 + . 1 5/ ft. 
5-7 12.00 + .25/ ft. 

8-12 13.00 + .30/ft. 
13-16 14.00 + .40/ ft. 
17-25 1 6.00 + .50/ ft. 

Spec1ty: Male or fema le connectors, leng!h o f 
cable and pins to be connected. OEM & Quan1ity 
discounts available to Qualif ied c ustomers. On 
prepaid orders adcJ S4.50 for sh1ppmg/handlmg. 

We also supply DEC 
and IBM Compatible cables. 

Communication 
Cable Company 

319 Loue lla Ave. Wayne, PA 19087 
215-964-9404 

Circle 83 on Inquiry card. 

6800 Family 

Software 


Circle 405 on Inquiry card. 

Circle 351 on Inquiry card. 

CLOSE-OUT SALE 

$200,000 INVENTORY 
priced below dealer cost 

WRITE FOR BARGAIN LIST 

Computers. terminals . disk drives . 
printers, S 1 00 main frames. boards. kits . 
software 

TOP BRANDS : California Computer 
Systems - Ithaca lntersystems - Morrow 
Des igns - SD System s - SSM M icro 
Products - T arbefl Electronics - Zenith 
Data Systems - Dlabto - Epson - NEC -
Anadex - Okidata - Integral Data 
Systams - C. ltoh Comet & Starwriter ­
Livermore - Lexicon - Televideo - MicroPro 

LYSEN COMPUTER 

SYSTEMS 


27204 Harper 

St. Clair Shores, Ml 48081 


Circle 225 on Inquiry card. 

NEW 23K 

PERSONAL 

COMPUTER 

s23900 FACTORY SALE 

PRICE 

You get the NEW APF·IM-1 Full Size Powe1fu l 
Computer: Includes 14K ROM with Level II BASIC 
built in. 9K User RAM, Color. Sound. Professional 
~3 keyboard, Two controllers . Two 10 key numer­
ic pads. High speed cassette. A.C. adapter. RF 
modulator. T.V. switchbox . Accepts TAPE-DISK· 
PLUG IN CARTRIDGES. It Is PLUG IN EXPAND­
ABLE at low cost . 90 day parts and labor warran· 
ty, owners guide, BASIC language manual. All 
th is In a beautiful black and white console case 
for only '239". · 
15 DAY FREE TRIAL Return within 15 days com· 
plete and undamaged for 1efund of purchase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382·2192 

Circle 316 on Inquiry card. 

PRICE BREAI< 

EPSON 

MX-80 


CARTRIDGE RIBBONS 

·e~~ 

$107.48 per dozen 


Minimum Order 3 Ribbons 

Price Includes Shipping 


We accept Mastercard and Visa 


CHECK-MATE'" 
P.O. BOX 103, RANOOLPH , MA 02368 

Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 

Circle 73 on Inquiry card. 



ARE YOU OUT OF CONTROL? 

OUR 6502 BASED MICROCOMPUTER HAS 


EVERYTHING UNDER CONTROL. 


THE COMPUTER "SLIM" 

• 6502 MICROPROCESSOR 
• 2K BYTES RAM 
• 2K OR 4K EPROM 
• FOUR 8 BIT 1/0 PORTS 
• POWER ON RESET 
• CRYSTAL CLOCK 
• BUFFERED SYM-AIM BUS 

PRICE 81-260A 	$199.95 ASSM . 

81-260K $149.95 KIT 

81-260B $ 39.95 BARE BOARD 


THE PERIPHERALS 

RAM EPROM MEMORY 
• 32K BYTES OF RAM OR EPROM 
PRICE 	 81-330A $ 99.95 ASSM . W/O MEMORY 


81-330B $ 49.95 BARE BOARD 


6 SLOT MOTHER BOARD 
• .750" 	BOARD SPACING 4 PIN BUS 

PRICE 	81 -320A $ 99.86 ASSEMBLED 

81·320B S 49.86 BARE BOARD 


ANALOG UO I TERFACE 
• 161'NALOG INPUT CHANNELS 
• 1'NALOG OUTPUT CHANNELS 

PRICE 81·292A $199.95 ASSEMBLED 
 19" RACK MOUNTING 

81·292B S 49.95 BARE BOARD 

_______,12 POR1'1 ARA-t E-ti; 110 BOARD1 	 CALL 415 592-8411 FOR MORE 
INFORMATION.• 12 8 BIT 1/0 PO F\TS - 6 22S 


PRICE 82-036A $<t89.9 ASS EM BLED 
 OUR SALES PEOPLE WILL BE82-036B 	$ 49.95 BARE BOARD GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 

MONITOR + TINY BASIC 2532 $39.95 OEM PRICING AVAILABLE. 

THE COMPUTER "SLIM" 

ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 

~ JOHN BELL ENGINEERING, INC. 

ALL PRODUCTS ARE AVAILABLE FROM JOHN Bl!LL l!NQINl!l!RINO, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 

~ ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 I VISAI 
SEND FOR CATALOG (415) 592·8411 10% OUTSIDE U.S.A. 

WILL CALL HOURS: 9am - 4pm 



SUPER SALE 

EPROM's 


1· 7 Sup 50up 

2716 (450nS. 5V) $3 .95 $3 .55 CALL 
2732 (450nS. 5V) 7 .85 6.95 CALL 

2K x 8 CMOS RAM 
1 · 7 8 up 50 up 

6116P-3 (150nS) $7 .50$7 .20CALL 

16K RAM EXPANSION KIT 
For TRS-80 Model Ill 


Set of 8 pieces UPD416C·2 (200nS) $12.95 

Dote furnished w1 1h purc hase o n reque st 

MISC 
ADC0809 (Analog/ D1911al Counter) 

8 b1t/ 8 channel multip lexer ....... $4.20 
EPROM 2716-1 (350nS. 5V) . .. . . . . $7.20 

;g,:=- SUNTRON/CS CO., INC. 
1262 t CRENSHAW BOULEVARD 

~~ HAWTHORNE. CALIFORNIA 90250._. .... 
~ S10AE HOUAS ,,,......, 1,, 10...,, 6.JCk>"" "'"' •o•..,, ..,P"' 

IN CALIFORN IA OV tSIOE CAllf OAN IA TOLL FR EE 

(213} 644-1149 1-800-421-5775 
M in Q1der S10 p H ' ' ACCll! C>I V ISA MH lf' •CUd Check Of M 0 

Circle 368 on Inquiry card. 

E PICS'" 

COMPUTER SOFTWARE 


for 

E XECUTIVES and MANAGERS 


• ame/ Address/ Key Information 
• Persona l Schedule 
• Corporate Schedule 
• Document Tracking 
• File Indexing chema 
• Tickler File 

Functional. well engineer ed software in 
the Pascal programming language for 
Apple II and TRS-80 Model II Com­
puter . Plus seminars to help your com ­
puter understand you . 

SOFTWARE CONSULTING SERVICES 

901 Whittier Drive. Al11ntown. Pa. 18103 


(2151 797-9690 

ATI. Martha Cichelli 


"1TM f Apple Compu1c-r ( 'o ' "iTM t Tandy Corp 

Circle 355 on Inquiry card. 

Dot Matrix Printer Interfaces with Apple 11 
Featuring an Apple II ·Compatible parallel 

interface, Addmaster Corporat ion has pro~uced 
a new dot matrix printer. Model 170. The inter­
face Includes a Centronlcs-type handshake and 
08·25 Interface connector. Baudot , and day ­
and t ime clock. The Model 170 provides 18 or 
21 cha racter s per line, 6 lines per inch print 
density, on standard 2"'2 " adding machine tape. 
Designed to use with personal computers, 
Model 170 will produce hard and carbonl~ss 
copies of programs, data or results. Wnte 
Addmaster Corporation , 41& Junipero Serra Dr.,
San Gabriel , CA 1177& or call 213 / 215·1121. 

Clrcle 7 on Inquiry card. 

'It'-- .... 
-*­----- ,.--­

OMEGA 

The Last Disassembler 


You Will Ever Need! 

Mnemonics Externally Defined 


Zilog , Intel , PASM Supplied 

ASCI I/H EX Precondit ioner 

Can Externally Def. Equates 

Opt ional Address Listing 

ASM/PASM/M80 Compat ible 

DB statements forcible over user 
spec if ied range 

$ 150. complete/$25. manual only 
for further informat ion contact 

COMPUTER TOOLBOX, INC. 

1325 East Main St . 


Waterbury, Ct. 06705 

Phone (203) 754-4197 


Circle 104 on Inquiry card. 

Use1 se1ec tao1e1sof tware cont101Jab le 

• Swi tches comp u ters and peflpherals 

• Use1 dete1mmed control words 

• S upport s rSO ro 19200 baud 
• To ta lly p ortable with AC opt ion 

• f eatures manual override operation 

Advanced Systems Concepts. Inc 

P.O.Box Q 


Altadena. California 91001 

1213) 684·5461 or 794·2308 


Circle 10 on Inquiry card. 

KTERM 

telecommunications 

AT LAST! RECEIVE COM AND BINARY 
- - FILES FROM ANY SOURCE ' 

•	 Use K TERM on the rece1¥1ng compu!er 

•	 Use KTERM or PIP or many oltler 

programs on !he sending computer 

• 	 W1tt1 K TEAM on both computers get error 
detection and automatic retry 

• 	 KTERM can be used as cm in telligent 
terminal proyram 

• 	 Now a¥ailable lor Vector Graphic and 
Apple II. (witri CP M) '. 

• 	 Coming soon Telev1deo and Osborne I 

One CPU $120 Two CPU s $ 200 

Ohio Residents add 5 5°c sales ta .. 


Specify type of computer For Apple compuler alsc 

specify 1nter1aceDoard type 


TRIANGLE 1260 Windham Road 

MANAGEMENT Columbus. OH 43220 


1-1,. 11 lt4d""'"'~ ' • J1,, p 1., C O"' "u!<" '" ' •• o .i;i , 1.11 Rr ~t".t'<'> '"c 
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FREE IBM PC 

VIDEO GAME* 


and Personal Storytelling Program 

for requesting our Catalog of 


IBM PC Software 

covering 


Intelligent Systems t 

Personal and Business Planning Aids 


Games 

Educational Programs 


'The video game recuires Advanced BASIC and 

the color graphics option. Send name, address, 
and a check for $10 to cover cost of 51/<'' disk, 
shipping by U.P.S. and handling to: 

SoftWave 
P.O. Box 5389, Seattle, WA 98105 

Residenls of Wash. Slate add 6.5% lax. 
t Ask about our LISP. too. 

SoftWave 

MAKES SOLUTIONS FLOW 

Circle 354 on Inquiry card. 

DATA PROCESSING 

OPPOR1lJNl11ES 


Mathematical Applications Group, 
Inc., a major computer service bureau 
located in Westchester County, NY, 
has continuing opportunities for 
talented individuals with background 
in Micro Processing, Computer Oper ­
ation, System Analysis, Data Control 
& Technical Support. A high level of 
technical competence and self-moti ­
vation is required. For prompt consid­
eration, please send your resume to: 
Attn : Denise Goepel, Personnel Mgr . 

MAGI 

3 Westchester Plaza 


Elmsford, New York 10523 


An Equal Opportunity Employer MI F 

Circle 229 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 ' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 

GJJ2$iiil~t2L) (so5i 543- 1031 . 

Circle 292 on Inquiry card. 



EPROMS STATIC RAMS 

1702 
2708 (lnsl(45ns 

3 .00 
2.99 

2101 
21L02 b450ns!(25 ns LP 

1.85 
1.55 

2716 
2716-1 
2532 
2732 

l5v 450ns 
5v 350nsl 

rnv 450ns 
v 450ns 

3.95 
8.50 
8 .95 
8.95 

2111 
2114 
2114L-3 
2114L-2 

(450ns 
b450ns 

(30 ns LP 
(200ns LPl 

2.49 
1.95 
2 . 25 
2 . 30 

2764 5v 450ns 

DYNAMIC RAMS 

Call TMM2016 
TMM2016 
HM6116 
HM6116 

12oons 
150nsl 

(200ns 
ll50ns) 

9 .00 
11.00 

Call 
Call 

HM6116 l 20ns) Call 
4027 
4116 r50ns!200ns 

2.00 
1.75 LP = Lo w Power 

4116 
4164 

l 50ns! 
200ns 

1.85 
Call 

Z80 6800 
Z 8 0 A CPU 5.45

16K APPLE Z8 0 A P IO 5 .458000 6800 5.65 6828 14.90 6860 10.90Z8 0 A CTC 7.00 6802 8 .65 6834 16 .90 6862 11.90 
6808 8.45 6840 7 .95 6875 6.90 

RAM CARD 
8035 16 .00 8239 4 . 75 Ca ll fo r C o m p lete List 6809 24.00 6843 41.95 6880 1.80Upgrade your 48K Apple II8039 19.00 8243 4 . 75 6809E 29 .00 6845 16.90
8080A 3.90 8250 14 .90 to full 64K 6810 3 .50 6847 15.90 68BOO 10.00MICROPROCESSOR 8085A 8 .50 8251 4.50 6820 3.50 6850 3 .50 68B21 12.00
8088 39.00 8253 8 .75 REAL-TIME CLOCKBARE BOARD 29.95 6821 3.50 6852 3.50 68B50 12.00
8 155 11.00 8 253 -5 9 .75 
8 156 11.00 8255 4 .50 KIT 59.95 MSM 5832 

ASSEMBLED & TESTED 79.95 8185 29.00 8255 -5 5.20 7.25 CRYSTA LS 8741 39.00 8257 8.50 
8748 29 .00 8259 6.85 
8755 44 .00 8272 39.00 UPGRADELEDS 6500 32.768 KHZ 3.75 5.185 3.908202 44.00 8275 29.00 1 . 0 MHZ 4.50 5 .7143 3 .90YOURJumbo Red 10/1.008205 3.45 8279 9.25 1.8432 4.50 6 .5536 3 .906502 6 .90Jumbo Green 6/1.00 

6502A 9.45 
8212 1.80 8279-5 10.25 APPLE 2.0 3.90 8 .0 3 .00Jumbo Yellow 6/1.00 

6504 6.90 
8214 3 .75 8282 6.50 2.097152 3.90 10.0 3 .008216 1.75 8283 6 .50 or 2.4576 3.90 14.31818 3.906505 7.65 

6507 9.90 
8224 2.45 8284 5 .50 3 .276 8 3.90 18.0 3 .00TRS-80CONNECTORS 8226 1.80 8286 6 .50 3 .579545 3 .00 18.432 3.006520 4 .3 58228 4 .50 8287 6.50 4.0 3.00 20.0 3.00RS 232 Male 3 .00 4116 200ns 6522 9 .908237 19.00 8288 25.00 5.0 3 .00 22.1184 3.00RS 232 Female 3 .5 0 6532 13 .958 23 8 4 .75 8289 49.00 8/ 12.95 5.0688 3.90 32. 0 3 .90RS 232 Hood 1.20 6551 11. 75 

74LSOO .24 

74LSOO SERIES 

74LS123 .95 74LS253 .80 

MISC. 

Disc Controller 
(800) 538-8800 

74LS01 
74LS02 

.24 

. 24 
74LS124 
74LS125 

2.90 
.95 

74LS257 
74LS258 

.80 

.80 1771 20.95 ALL MERCHANDISE IS 100% GUARANTEED 
74LS03 .24 74LS126 .79 74LS259 2 .80 1791 34.95 
74LS04 
74LS05 
74LS08 

.24 

.24 

.24 

74LS132 
74LS136 
74LS137 

.75 

.49 

.95 

74LS260 
74LS266 
74LS273 

.60 

.49 
1.60 

1793 
1797 

34 .95 
49.95 DISK ETTES 

5%" CMOS 
74LS10 
74L511 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74L521 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74L542 
74 LS4 7 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74L575 
74LS76 
74 L578 
74LS83 
74LS85 
74LS86 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95 
74L596 
74LS107 
74L5109 
74LS112 
74LS113 
74L5114 
74 LS122 

.24 

.30 

.30 

.40 

.89 

.30 

. 24 

.30 

.24 

.30 

. 24 

.3 0 

. 24 

.36 

.55 

.55 

.3 5 

.30 

.49 

.75 

.75 

.75 

.30 

.35 

.35 
1.20 

.39 

.44 

.49 

.39 

.49 

.75 

.95 

.39 

.65 

.79 

.65 

.59 

.79 

.7 9 

.39 

.39 

.39 

.39 

.49 

.45 

74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LSl 95 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS25l 

.75 

.75 
1.10 
2.20 
1.20 

.75 

.75 
1.75 

.89 

.89 

. 75 

. 75 

.95 

.95 

.95 

.95 

.95 

.95 
1.95 
1.69 
1.69 
1.69 

.75 

.89 

.89 
1.99 
9 .50 

.89 

.89 

.89 

.89 

.89 

.89 

.79 

.79 
1.10 

.95 

.95 
1.79 
1.79 

.95 
1.89 

.79 
1.20 

.89 
1.25 

74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
74L5293 
74LS295 
74LS298 
74LS324 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74 LS3 85 
74LS386 
74LS390 
74LS393 
74LS395 
74LS399 
74LS424 
74LS447 
74LS490 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74LS683 
74LS684 
74LS685 
74LS688 
74LS689 

81 LS95 
81 LS96 
81 L597 
81 LS98 

3.25 
.49 

1.95 
.95 

1.20 
1.79 

.99 

.99 
1.75 
1.49 
1.49 
1.49 
1.95 

.89 

.89 

.69 

.69 

.99 
1.69 
1.40 
1.15 
1.35 
1 .89 

.59 
1.79 
1.79 
1.59 
1.59 
2.89 

.75 
1.89 
1.65 
1.85 
2 .10 
9.50 
2.99 
2.39 
2.39 
2.39 
2 .39 
2.39 

1.65 
1.65 
1.65 
1.65 

Uarts 

AY3-l014 5.85 
AY5-1013 3.90 
AY5-2376 12.00 
TR 160 2 4.25 

Interface 

8T26 1.65 
8T28 1.95 
8T95 .95 
8T96 .95 
8T97 .95 
8T98 .95 
DM8131 2.90 
DS8 836 1.25 

ANTHAN A 
SS SD Soft 23 .95 

WABASH 
SS SD Soft 23.95 

VERBATIM 
SS SD Soft 28.95 

IC Sockets ST W/W 
8 PIN .10 .49 

14 PI N .12 .5 0 
16 PIN .15 .57 
18 P IN .20 .85 
20 PIN .25 .99 
22 P IN .25 1.30 
24 PI N .25 1.40 
28 PIN .35 1.50 
40 PIN .40 1.80 

ST = Soldertall 
W/W = Wirewrap 

LINEAR 

LM301 .3 2 LM741 .29 
LM308 .75 LM747 .75 
LM309K 1.25 LM748 .49 
LM3ll .64 LM1310 2.45 
LM317T 1.65 MC1330 1.69 
LM317K 1.70 MC1350 1.25 
LM318 1.49 MC1358 1.69 
LM323K 3.75 LM1414 1.49 
LM324 .59 LM1458 .55 
LM337K 3.90 LM1488 .95 
LM339 .79 LM1489 .95 
LM377 2 .25 LM1800 2 .45 
LM380 1.25 LM1889 2.45 
LM386 1.00 LM3900 .59 
LM555 .38 LM3909 .95 
LM556 .65 LM3914 3.70 
LM565 .95 LM3915 3. 70 
LM566 1.45 LM3916 3. 70 
LM567 .99 75451 .35 
LM723 .49 75452 .35 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4015 
4053 
4060 
4066 
4068 
4069 
4070 

.25 

.30 

.30 

.90 

.25 

.90 

.45 

.45 

.30 

.30 

.4 5 

.90 

.90 

.45 
1.15 

.90 

.45 

.90 

.90 
1.10 

.35 

.75 

.35 
1.60 

.60 

. 75 

.90 

.45 
2.90 

.85 

.90 
1.20 

.75 

.75 

.75 

.90 

.90 

.50 

.50 

.9 0 

.90 
1.39 

.75 

.39 

.30 

.35 

4071 
4072 
4073 
4075 
40 76 
4078 
4081 
4082 
4085 
4086 
4093 
4098 
4099 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
4527 
4528 
4531 
4532 
4538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 
4585 

80C07 
80C95 
80C96 
80C97 
80C98 

.30 

.3 0 

.30 

.3 0 

.90 
.3 0 
.30 
.30 
.90 
.90 
.90 

2.49 
1.90 

.90 

.60 
1.90 

.90 

.90 

.90 
1.20 
2.20 
1.50 
1 .20 
1.20 
1.20 
1 .20 
1.20 
1.90 
1.20 

.90 
1.90 
1.90 
1.90 
2. 70 

.90 

.90 
1.90 
1.90 

.90 

.90 

.90 

.90 

.90 

.90 
1.15 

LM733 .95 75453 .35 
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ATARI 

GPX * Software 

25% OFF 
CAVERNS OF MARS IOisk or Tape) 

Reg . 29.95 SALE 22.liO 

EASTERN FRONT !Disk or Tape) 
Reg. 29.95 SALE 22.liO 

DOWNHILL !Disk or Tape) 
Reg . 17.95 SALE 13.liO 

MY 1st ALPHABET !Disk ) 
Reg . 29 .95 SALE 22.liO 

FORTH IOiskl 
Reg . 39.95 SALE 21.• 

•AT AR I and APX are registered trademarks of Atari Inc . 

'~ 12091 667 -2888/634-~ 
:,,l ! ..~ROTRONICS. 1nc . . • 
~	~12~ N. Golden State Blvd ::::: 

Turlock , California 95380 coo 

Circle 228 on Inquiry card. 

IMPERIAL 
MICRO 
SUPPLY LTD.

ScotcHQ
DISKETTES 

MEMORY 
4116-200 NS . . . . . ... 81'16 
4164-200 NS . . . . . . .... •10 each 

DISKS SCOTCH 3M 
51;." . . .............. ' 2.30 each 
Remforced Hub~. Anv Quan11t y 
Save more on 100 or more boxe ' 2 25 ea 

IMPERIAL MICRO 
SUPPLY LTD. 
P.O. BOX 833 DEPT. M 
PONTIAC , Ml 48056 

Please add •1 00 Sh1pp1ng ­
M1ch1g.an ~dd 4% Tax 


Circle 182 on Inquiry card. 

START JOB 

•O. T. CAURDAR CLOCK 

ror Apple or S-100 Computer1 

011l1J llS0.00 

S111tem folubo111, Inc. 
P 0 BOX 35 

KNOB NOS HR MO 65336 
(81 6 ) 625 -7863 

S - 1DO 
••"1 • •••'""'' ..•Nl"•--• • •t •H11.. r-ht ,,...
OP • 1 .,...,, ... , •• T,-..,, , •lt.. •l•l ot.>••.o"•• I•• 

Circle 370 on Inquiry card. 

Ifs Now: Aval/able! 
The Light Pen For The 
IBM Personal 9'Computer · 
Ideal For: • Program In­

terface and menu selec­

tion. • Interactive graph­
ics for engineering, business and CAD. 

• Very effective educational programs, 
without keyboard problems. • SUPER 
games, exciti.ng demonstrations and just 
plain fun . ProfeHIOflfll Quellty and Dur­
able Construction, yet /nexpens/"8. Fully 
Supported Under IBM Basic for Color/ 
Graphics Adapter with Monochrome or 
Color Displays or TV's. (Not for use with 
IBM Monochrome Display). Introductory 
Pricing : FT-156 Light Pen - $139.95; 
Demo/ Games Diskette - $29.95. Call or 
write us, or see your participating IBM4!1> 
dealer. 

FTG DATA SYSTEMS 
10801 Dale Street, Suite M-2 
P.O. Box 615 

Stanton , California 90608 

(714) 995-3900 VISA & MI C Accepted 

Circle 162 on Inquiry card. 

- Mod II/MOD 16 Programmers ­

Full-Screen Editor Puts 

"Word Processing .Power" 


At Your Fingertips 

~ you write programs in COBOL, MBO Assembly or 

BASIC, you have fumbled around with old fashioned 

line editors long enough. Finally, proven Word 

Processing concepts have been effectively applied 

10 lull screen program editing. 

Now program modif ications are a snap. not a hea~ 


ache, with our Ful~Screen Editor. Scroll up or down 

easily 1hrough your code. Use the arrow keys to 

move the cursor anywhere on the screel\ and . .. 

• 	 Change program logic by simply typing over 1he 

existing code, 
• 	 lnserVDelete characters wllhln a llnewith instant 

visual feedback, or 
• 	 lnserVDelete lines at will 

Also Inc ludes Global Search & Replace, Automal ic 
Prompting. Print and much more. 
Ful~Screen Editor package now available for COBOL. 
MBO Assembly and BASIC for both TRS-so· Mod II 
and Mod 16 compulers. Complete package, fully 
documented for all 1hree languages. only $99. 
Send for our FREE brochure for full details. 

Computer IDEAS Corporation 
4229 H all St. • D allas, T exas 752 19 

Circle 94 on Inquiry card. 

THE IASI"°"E 

THE PROGRl>JIA THAT WRITES PROGRA'v!S 

AVAILABLE FOR 

TR - 80 MLD II CP/ M 
A p pl e II Plu s harp PC 3201 

orth tar an1 age 

Still Only $600.00 

D ea ler lnq ui rie Invi ted 

Sen d to KROWN COMPUTING 

1282 Con fer e nce Dr. . P.O . 66763 


Scott Val ley , CA 95066 

(408) 335-3133 


Circle 212 on Inquiry card. 

LARGE DISK 
CP/M USERS 

TIRED OF SEARCHING DIRECTO RY 

LISTINGS FOR YOUR FILES??? 


ANNOUNCING the CPUTIL package: 


• Allows system hies to be log1cauy moved to the 
current user hie upon logon This means th at 
multiple copies of system files are not needed 

• 	Removes all system files from d irec1ory lis tings 
unless desired by the use r 

• Restores all system Ides 10 hie 0 upon logott . 
• 	A llows user files to be relerred 10 by a user ­

def1ned name o r the hie number 
• 	Allows a d1rec1ory l1s1ing of any user hie from any 

other user Ille 

INTRODUCTORY PRICE 
. $49.95 

including manuals 

Texas res add 6% sal es tax 


EARTH SCIENCE ASSOC 
10218 Cantertrot · 
Humble. Tx 77338 
713-446- 1555 

SATISFACT ION GUARANTEED 

Clrcle 146 on Inquiry card. 

H89/Z89 USER 
The M89 is an 1/0 expansion box 
for the H89/Z89 computer, please 
call or write us for more details. 

Microflash Co. 
4916 B Carol St. 
Skokie..1. Ill. 60077 

(312)o 77-4928 

Clrcle 246 on Inquiry card. 

Scotcli Diskettes 
Rely on Scotch• d iskettes to keep your valu­
able data safe. Dependable Scotch d iskettes 
are tested and guaranteed error-free. The low 
abras ivity saves your read/write heads. 
They're compatib le with most diskette drives. 

(800)235-4137 

Dealer lnQu•ries 

Invited 


Circle 292 on Inqu iry card. 
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INCREDIBLE? BELIEVE IT! . 
Washington Comauler Services 


· 11.( WASHlNG'rON ''' an affiliate of \'\ f£.ECTRIC COll\MNY Ill est. 1912 
~Tf:D 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 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 


PRINTERS 
~ 150 cps bidirectional - 9x9 dot matrix, quietized 
~ case . 136 col . vertical form control and many 

other functions Now$950 
The best price / performance ratio available . 
RS-232 serial to 19,200 baud x-on. x-off add $25 

~ Teletype 40 , 300 LPM -typewriter quality, RS- from Only 
232 interface. This quality printer is available in many $3200 

configurations including forms access . quietized case , etc . 
Teletype 43 from $995 
Teletype AP-200 , 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC Spinwriter-55 cps , bidirectional , letter quality 

R.O. 7710 $2560 KSR 7720 $2799 
DIABLO 630-40 cps , bidirectional , daisy wheel , plot / graph $2349 
DUME Sprint 9/ 35 cps , daisy wheel $1944 
C. ITOH Starwrlter . 40 cps , daisy wheel , F10 $1550 
EPSON MX-80, 100, 80 cps , 9x9 dot matrix SCA LL 
ANADEX 9500/9501 , up to 200 cps , high resolution dot $1325 
OKIDATA Microline 82A , bidirectional , friction / pin feed $525 

Microline 83A , bidirectional, 120 cps , uses 15" paper $799 
Tl - 810 . 150 cps , Basic $1449 

Package-Compressed print , vertical form control $1630 
MANNESMANN MT 1705 200 cps , 7x9 . 132 col $CALL 
TALLY MT 1805 200 cps , 7x9 + NLQ 40x18 matrix $CALL 
CENTRONICS SC ALL 

739 100 cps , nx9 dot matrix , Full Graphics $567 
122 120 cps , International set , Full Graphics $987 

DEC LA-34 $1085 
IDS PRISM , 132col .. color $1785 

TERMINALS PMMI MODEM $359 
AMPEX DIALOGUE 30 , 80 , 81 Lowest Prices $CALL 
TELEVIDEO 910 C (multi-terminal) $610 

925C $795 
950C $950 

SOROCIQ120 $729 
HAZELTINEESPRIT $669 
DEC VT-100 $1575 
WYSE WY-100(ALTOS1) NEW! $CALL 

Similar savings for our HAZELTINE and LEAR SIEGLER lines 

SOFTWARE 
MBASIC-80 $275 WORDSTAR $300 
MBASIC COMPILER $316 MAILMERGE $110 
FORTRAN-80 $349 DATAST AR $230 
COBOL-80 $574 DBASE II $525 
PL I 1-80 $425 CONDOR Ill $716 
PASCAL MT+ V5 .5 $398 MILESTONE $235 
WHITESMITH 'S C $660 SUPERCALC $221 
BSTAM ,BSTMS $200 FMS-80 $649 
CB-80 $420 SELECTOR V $396 
PEARL (LEVEL 3) $549 SPELLGUARD $236 
LIFEBOAT SOFTWARE $CALL SUPERSOFT $CALL 
PEACHTREE $CALL AMERICAN BUS . SYST.SC ALL 
GRAHAM-DORIAN $CALL ACCOUNTING PLUS $CALL 
STRUCTURED SYST. $CALL TURBO DOS (MULTl) $500 
VANDATA / OSBORNE $500 TURBODOS(1USER) $220 

8" DISK DRIVE SJlLE 
8" SHUGART SA801R $450 B"SHUGART SA 851R $669 2 for $1289 
OUME DATATRACK 8 $550 2 lor $1050 
Enclosure , power supply for 2 8" drives A & T $399 
MORROW DISCUS 2D + CP/M , MICROSOFT BASIC, CONT. $950 

BARD DISK SPECIALS 
CORVUS 5MB, 10MB, 20MB Constellation Multiplexer and Mirror Backup 
MORROW 26MB +controller+ CP / M 2.2 , M basic $4495 $3821 
8 controller, CDC Hawk Drive (5 fix , 5 rem ) $7995 $6795
••MED controller, Western Dynex (5 fix . 5 rem) $5995 $5099 

lrrTfi¥1I & ~ 51/.'' , 8" and 14 " Winchester / tape
66JD#WA#" '~OMP subsystems avail . 

FULLY CONnGUBED BUSINESS SYSTEMS 
The following are some examples of the fully assembled and tested business 

and scientilic computer systems which we offer . 
M{S. The Premier Multi-User Computer System11 ~ 8000 SX, multi -user. multi-processor, turbo DOS $CALL 

INTERNATIONAL CPM 2.2. FULL 2 YEAR WARRANTY! 
On-Site Service Contracts Available 

6800016 bit multi -user UNIX V.7 SCA LL 

808616 bit , 128K RAM , Syst. #2 $3499 

"'~""'r,::::::::il Call us for best prices on these high quality 2nd 

@Mu§ Group. generation boards and systems. 
• California These high quality, reliable products have made CCS 

Computer delacto industry standard for S-100 productsII Systems Assembled and tested : 
2200 H.D. Mainframe $525 2810A Z-80 CPU , serial port $316 
2065C 64K dynamic RAM $409 2422A Floppy Cont . CP/ M 2.2 $427 
CCS 221 OA w/floppy controller , 1 serial port $2116 
CCS 300-1AwI 1 . 2 MB floppy drives, 2 serial , 2 parallel ports SCA LL 
Oooa~o·~J)~lKL"IJD~ Fast 6 Mhz, Cache Bios Computers SCA LL 
AD11N1CED 11SCRO DIGITAL Single Board S-100 Computers SCALL 
ti).@@)ffi(i)l!!Jr? We offer generous discounts on the Compupro line of 
l,!;!.l ElfCTIIONCS ~ rM fast , quality 8 and 16 bit boards

Nortt\Sa. :D~~~l~~~E $CALL ...rvc PC-800- The Professional 's 
L~L Work Station . Applications for Industrial Control SCALL 
DELTA S-4500 10 User . Multi-Processor . 40 MB hard 17 MB tape SCA LL 
ALTOS single and multi -user systems SCALL

&cm= Decision 1, CP/ M Microsoft Basic , UNIX SCALL 

v 820 Desk1op computer-64K , 2 floppys . (CP/M avail.)XER01
V\ . List $2995 SCALL 

Similar savings on the full lines of CCS , SSM , NNC , MORROW, DELTA, 
TELEVIDEO, DIGIAC , ZENITH , ADDS , DEC, DATA GEN ., ATARI , DYNABYTE, 
TECMAR, DUAL, AND MANY OTHERS AMPEX ~---~ 

LOOK BEBE! Dialogue sr· 
Call us for ALL your sof1wear needs 
Systems Houses , Educational Institutions, & 
Government Agencies Given Special Consideration 

ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK®MODEL II 

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. All prices are mail order only. Prices subject to change without notice; call for latest prices . Prices include 3% cash discount. N.Y. ..._ 
residents add sales tax . Qantex is a trademark of North Atlantic Industries , Inc . Rad io Shack®is a trademark of the Tandy Corp . CP/ M® is a • 
trademark of Digital Research . All sales subject to our standard sale conditions (available on request) . · · 
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Flexible Discs 

Wrtte tor yourSAVE 40°/o complete Ual. 

Prlcl/1051/4 '' ~rc,c;I~~ ~~~for 
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 511, " have Hub-rings) 

8' t Specify IOft 
or 32 sector 

1 Side, single density ... 23.40 
1 Side, double density . .... 30.60 
2 Sides, double density .. . . 35.80 

CHECKS - VISA - MC- COD 
(313) 777·7780 ADD S2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores, Ml 48081 


Circle 226 on inquiry card. 

NEC PC-IOOO Computer System 

*PC-8001A Keyboard .... . .... $809.88 
*PC-8012A 1/0 Unit $534.88 
PC-8023A-C Printer . . $499.88 
*PC-8031A Disk Drives .. .... .. $809.88 
PC-8032A Add-on Drives ...... $709.88 
PC-8041A Monitor .... ... . . . .. $184.88 
NC-8500 Wedge . . . $514.88 

•Additional 5% discou nt for corrplete system purchose 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 
Orders & lnrormation 

IHE aonoM (603>-673-8857 
..__..,.ILINE Orders Only 

(800)-343-0726 
12 Jotvison Street, Milford NH 03055 

Circle 57 on Inquiry card. 

THE SBC 8671 

ZS* CONTROL 
FEATURES: Zilog Z8671 microprocessor with on 
chip basic interpreter : 12K of on board user memory 
with choice of ROM , RAM , or PROM , selectable in 
4K increments : RS 232 and 20 MA current loop 
seria l I / 0: 110 to 9600 baud : 8255 peripheral 
intertace with choice of TTL , R·Pack , or Open 
Collector I / Obuffers : 48 parallel I / Olines total : Pin 
compatibility with industry standard OPTO I/ 0 
modules :Two 8 bit counter timers with 6 bit prescalers : 
6 veclored interrupts : Module bus lor full expansion : 
All chips socketed : Industr ial grade construction . 

Price (1-9) $295.00 

* ZB a trademark of Zllog Corp. 

LEHMANN & ASSOCIATES 
P.O. Box 566, Maumee, Oh io 43537 

(419) 891 -0687 

Circle 217 on inquiry card . 

NEC America 
PC-8000 Serles 

• SYSTEMS • COMPONENTS 
• PRINTERS • SOFlWARE 
•SERVICE •ADD-ONS 

For Pricing and Catalog Call or Write 
Development Systems CO. 
2100-A Walsh Ave. 
Santa Clara . CA 95050 
Phone: (408) 727-1549 

Circle 133 on inquiry card. 

~.Al ATARr 
Entertainer Kit 88 .00 Ata ri 800 16K . 710 00 
Programmer Kil .... 56 00 Atari 400 16K . 359 00 
Communk:ator Kit 320 00 Atari 410 Casse11e 80.00 
Microsoft Basic . . . 72 00 Atari 810 D•sk 480.00 

ALL ATARI SOFTWARE 20% OFF 

Plus Loads al 3rd Party Software! 

VOTRAX TYPE'N'TALK: 340 .00 


ALSO EPSON & CENTRONICS PRINTERS 

ZENITH & TELEVIOEO TERMINALS 


BBi Ma il Order is a company made up of com· 
puter professional s . W e are able to provide 
low prices as well as technical support. Give 
us a call and find out why we cons ide ~ the 
Atari the best home computer on the market 
today . You won't be di sapointed . 

BBi Mall Order 
Spec1atmng 1n Atari Home Computers 
P.O. Box 365 
Newton H<ghlands. MA 02161 
(617) 964 3080 

Circle 45 on inquiry card. 

Diagnostics and 

Treatment 


for your 

CP/M • Computer 


TINY00C'" ... ....... .. . ..... 29.95 p .p . 
(8"/5 1A' ' CP/M Disk) 

Tests and diagnoses 110, Memory , Disk-System, CPU ; 
reads file parameters and mends files under software con· 
trol; pinpoints bad chips, etc . (If 514 disk , specify) 

MICRO SERVICE GUIDE I 

" CPIM Computer System Servicing". . 7 .95 p .p . 


MICRO SERVICE GUIDE lI 

''SAS00/801 Disk Drive Servicing". .. 9.95 p .p . 


MICRO SERVICE GUIDE books are written for anyone 
with basic electronic knowledge and ability to use screw· 
drivers. The appendix provides detailed repair techniques 
for people with soldering iron and an oscilloscope. 

US Funds only . Foreign orders add SS.DO. Personal checks 
take 3·4 weeks. Ca.IHornia residents add 6% tax . All orders 
are confirmed by mail. Write for technical details . 

R . F. & ASSOCIATES 
1930 Purdue Ave. 

Los Angeles, California 90025 
{213/ 477-8310 

•TradtmtJrlr. of Di.gila/ Re.search 

Circle 167 on Inquiry care!. 

80,000 

WORDSI 


WORD GRINDER IS AN ASCII DICTION­
MY OF OVER ao,ooo ENGLISH WORDS 
llHICH IS COl1PATIBLE lllTH THE POP­
ULAR PROOF READERS SUCH AS SPELL­
STAR, SPELLBUARD, AND ANY OTHER 
PROOFER WHICH Al.LONS THE COl'IBININB 
OF ASCII FILES INTO ITS DICTIONARY• 
WORD GRINDER REQUIRES 3/4 11EaA­
BYTE OF STORAGE AND IS AVAILABLE ON 
I FILE ON EACH OF 4 CP/11 DISKS. ALSO 
AVAILABLE ON ANSI TAPE. TRS-BO, RT­
11, OR APPLE DISKS. PRICES START AT 
Sl2!5.00 FOR CP/11. ORDERS1 DIBITAL 
WORD SYSTE"5 DEPT. 8, 22713 VENT~ 
BL. STE. F, WOODLAND HILLS CA. 91364 • 
VISA/11.C. PHONE1 213-992-0!514 

SPfllSTMI IS A JUDE- Of RIC!OHO IWTE!llAllOIW. t:Ollt' . 
Of SM RAFAEL, CM.If . U.S.A. 


SPfl.liOMD IS AlWI:- Of ISA. 

TRS-80 IS ATRADE- Of lAlllY CORP. 

CP'" IS A TRADETIMI: Of Dl61TAL RESEMCH . 


Circle 208 on Inquiry card. 

Ci:· LEO ELECTRONICS, INC. 
8921 S. Sepulveda #208 
Los Angeles, CA 90045 
(2 13) 641-3101 (800 ) 421 -2418 

WHY PAY MORE? SAVE MONEY! 

LOWEST PRICES ON PARTS! 

EPROMS REGULATORS 
2708 2.60 7805 .75 
27 16 4.00 7812 .75 
27 16-1 (350ns) 6.50 78 15 .75 
TMS 2716 6.00 7905 .85 
2732 10.00 7912 .85 
2532 12.00 7915 .85 

RAMS MICROPROCESSORS 
41 16(200ns) 8/ 13.00 Z·80A·CPU 5.50 
4116(150nsl 8/ 16.00 8080A 2.25 
21 14(200ns) 8/ 18.00 8085A 7.00 

TERMS: Check. Visa . Mastercard Call for C.O D 
u S Funds only Cahlorn1a Residents add 6% Sales Tax 
SHIPPING : Add $2.00 lor Ground $5.00 for Air. 

ALL MAJOR MANUFACTURERS 
ALL PARTS 100% GUARANTEED 

Circle 218 on inquiry card. 

If you program, engineer , test . or repair micros , 
try this new invention and save endless t ime and 
effort . Shows you program flow, address . data , 
110 . and tim ing info on 256 LEDs . Gives telescopic 
and microscopic views of memory. Traces 
instabil ities. Supports most micros. Easy to learn 
and use. Full CPU speed . Quick setup. Rugged . 
Portable (10x8x2" ). Lowest cos1 tool in i ts class ­
just $995 complete . Ci rcle . call. or write us now. 
Micro Logic Corp , POB 174-B. 100 2nd St, 
Hackensack, NJ 07602. (201 ) 342-6518. 

Circle 423 on inquiry card. 

I 
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Orange County • Sunnyvale 

San Diego • Los Angeles 


San Fernando Valley • Dallas 

Dot Matrix Printers 

NEW EPSONS with GRAFTRAX-plus 
Epson has improved and upgraded their best selling line of 

pflnters to include thetr new GRAFTRAX-plus graphics 

package. Features now include: 9 x 9 ma trix , b i­

d lfec t1onal /f o g ic seeking, line spacing to n / 216. 

programmable forms length and honzontal tabs . skip over 

pert , 1ta /1cs f o nt s, in te rna t ional symbols , 

superscnptl subscnpt. normal. emphasized. double-strike . 

and double -emphasized print. underlin ing. fine drawing 

graphics , 601120 OP/ bit image. software reset , adjustable 

right margin , and true back space. 


MX-80 with GRAFTRAX-p/us 80 column, 80 CPS. 

ad1ustable pm teed. 

PRM-28080 MX -80 w! GRAFTRAX-plus . $479.95 


MX-80FT with GRAFTRAX-p/us same as MX -80 wi lh 

tnct10n feed added. 

PRM-28082 MX-80FT w/ GRAFTRAX-plus $559.95 


MX- 100 with GRAFTRAX-plus 132 colum n. 
correspondence quality, up to 15" paper, fnct1on feed & 
ad1ustable pin feed. 9 x 9 dot matflx, 80 CPS. 
PRM-28100 MX- 100 w/ GRAFTRAX-plus ...... .. $754.95 

PRA-27084 Seflal 111terlace ........... . . $54.95 
PRA-27088 Sefla/ 11111 & 2K buffer $144.95 
PRA-27081 Apple card . $39.95 
PRA-27082 Apple cable $19.95 
PRA-27086 IEEE 488 card .. $52.95 
PRA-27087 TRS-80 cable $24.95 
PRA-27085 GRAFTRAX II $59.95 
PRA-28085 GRAFTRAX-plus ........ .. •. $79.95 
PRA-27090 Exira pnnt head . $44.95 
PRA-27083 MX-80 ribbon cart. $13.95 
PRA-27101 MX- tOO ribbon only $9.95 

BETTER THAN EPSON ! - Okidata 

Mlcrollne 82A 80/ 132 column. 120 CPS. 9 x 9 dot matnx. 
friction feed. pin feed. adjustable tractor feed (op tional), 
handles 4 part fo rms up to 9.5" wide. rear & bottom feed. 
paper /ea r bar, 100% duty cycle/200.000.000 character prtnt 
head, b1-d1rectional/log1c seekmg. both serial & parallel 
Interfaces Included. front panel switch & program control of 
10 diffe ren t form lengths. uses inexpensive spool type 
ribbons. d oub le width & condensed characters. true lower 
case descenders & graphics 
PRM-43082 Fnc11on & pin feed $499.95 

Mlcrollne 83A 1321232 column. 120 CPS. handles forms 
up to 15" wide. removable tractor. plus all the feature s of the 
82A. 
PRM-43083 w1/h FREE /ractor $744.95 

Mlcrollne 84 t32! 232 column. 200 CPS. lull dot graphics 
built m. handles forms up to 15" wide. plus all the features of 
the 83A. 
PRM-43084 Centronics parallel . ........... $1149.95 
PRM-43085 Seria l with 2K buffer $1249.95 

PRA -27081 Apple card . . . . . . . . . . . . . . . . ... $39.95 
PRA-27082 Apple cable .. . . . . . . . . . . . . . . .. $19.95 
PRA -27087 TRS -80 cable $24.95 
PRA-43081 2K h1 speed seoal card $169.95 
PRA-43082 Hi -res graphics ROMs 82A . $79.95 
PRA-43083 H1-g raph1cs ROMs 83A $79.95 
PRA-43088 Trac tor option for 82A . $39.95 
PRA-43080 Extra nbbons pkg. of 2 $9.95 

PRINTER PAL - F.M.J. Inc. 
Desk top printer stand an paper holder 


PRA-99080 for MX-80. FT. Oki 82A , NEC $24.95 

PRA-99100 for MX- 100. Ok1 83A & 84 $29.95 


Terminals 
VIDEO TERMINALS - Televideo 
Inexpensive full - featured video terminals 


VDT-901210 Televideo 910 $685.00 

VDT-901213 Telev1deo 912 ...... $775.00 

VDT-901221 Televideo 920 $845.00 

VDT-901225 Televideo 925 . ... ..... ..... .. $865.00 

VDT-991250 Televideo 950 .. $1095.00 


Dual Disk Sub-Systems 
Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system. rugged dual drive power supply. power cable 
kit, power switch. line cord, fuse holder, cooling fan. never­
mar rubber feet . all necessary hardware to mount 2-8" disk 
drives. power supply. and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet . $59.95 
END-000421 Cabinet kit $225.00 
END-000431 A & T $359.95 

8" Sub-Systems - Slngle Sided, Double Density 
END-000423 Kit w/2 FD100-8Ds ..... . .. $975.00 
END-000424 A & T w/2 FD100-8Ds $1175.00 
END-000433 Kit w/2 SA -801Rs $999.95 
END-000434 A & T w/2 SA -801 Rs $1195.00 

8" Sub-Systems - Double Sided, Double Density 
END-000426 Kil w/2 DT-8s .................... $1224.95 
END-000427 A & T w /2 DT-8s $1424.95 
END-000436 Kit w/2 SA -851Rs .. .. .. • .. .. . . $1274.95 
END-000437 A & T w/2 SA-851Rs ......... .... $1474.95 

Letter Quality Printers 
LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges. 16 CPS 
bi-d1rect1onal printing. semi-automatic paper loader (single 
sheel or Ian fold). 10/ 12/ 15 pitch. up lo 16" paper. bui// -in 
noise suppression c over. 
PRD-11001 Centronics parallel $959.95 
PRD-11002 RS-232C senal model $999.95 

STARWRITER F-10 - C. ltoh 
New 40 CPS daisy wheel printer with full 15" carriage. uses 
standard Diab/o print wheels and nbbons, both parallel and 
serial in te rfaces included. 
PRD-22010 Starwf/ter F-10 $1595.95 

80 CPS LETTER QUALITY - Fujitsu 
High speed daisy wheel printer with both RS-232C serial & 
Centronics parallel interfaces, emulates NEC 5510. D1ablo 
630, Oume. and will interface to the IBM Personal Computer. 
features include Z-80 CPU. 16K buffer (48K optional). bi­
directional printing, & baud rates up to 19.2K 
PRD-86100 Fuiitsu with 16K . . . . .. $2895.00 
PRD-86200 Fuiitsu with 48K ................... $3195.00 
PRA-86000 Adius table trac/or $190.00 

Jade Bus Probe 
THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 
So your computer is down. And you don' t have an 

oscilloscope. And you don' t have a front panel... You're not 
alone - most computers have their occasional bad days. But 
wi thout diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive! ). it can be very 
d1ff1cult to pinpoint the problem. Even if you have an 
extender board with a supertast logic probe. you can' t see 
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 
PROBE. 
Whether you' re a hobbyist with a cantankerous kluge or a 
field tec hnician w ith an an Kious computer owner breathing 
dawn your neck. you ' ll find THE BUS PROBE speeds your 
repair lime remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100s ignals in action . THE 
BUS PROBE allows you to see mputs. outputs. memory 
reads and writes. instruction fetches . OMA channels, 
vectored interrupts. a or 16 bit wide data t rans fers. plus the 
three bus supply voltages. 
An on-board pulse generator can provide repetitive resets. 

mterrupt s. o r wait states. for trouble shooting . 
TSX-2008 Bare board $59.95 
TSX-200K Kil $119.95 
TSX-200A A& T $149.95 

Prices may be slightly higher al our relall locallons. Please 
contact the store In your area for exact pricing. 

5 1/1" Disk Drives 
Tandon TM100-1 single·sided double -densily 48 TPI 
MSM-551001 $248.95 ea 2 for $219.95 ea 

Shugart SA400L single-sided double -density 40 track 

MSM-104000 .. $234 .95 ea 2 for $224.95 ea 


Tandon TM100-2 double -sided double -density 48 TPI 

MSM-551002 . . .. $324.95 ea 2 for $298.95 ea 


Shugart SA450 double-sided double -densily 35 track 
MSM-104500 $349.95 ea 2 fo r $329.95 ea 

Tandon TM100-3 single-sided double-densily 96 TPI 

MSM-551003 $324.95 ea 2 for $298.95 ea 


Tandon TM100-4 double -sided double -density 96 TPI 

MSM-551004 ... $448.95 ea 2 for $419.95 ea 


MP/ 8-51 smgle-sided double-density 40 track 
MSM-155100 . $234.95 ea 2 fo r $224.95 ea 

MP/ B-52 double-sided double-density 40 /rack 
MSM-155200 . $344.95 ea 2 for $334.95 ea 

MP/ 8-91 single-sided double -density 77 track 
MSM-155300 . . . $369.95 ea 2 for $359.95 ea 

MP/ 8-92 double·s1ded double -density 77 track 
MSM-155400 $469.95 ea 2 tor $459.95 ea 

5'!." Cabinets with Power Supply 
END-000216 Single cab w/power supply $69.95 
END-000226 Dual cab wl power supply $94.95 

8" Disk Drives 
Shugart SA801R single-sided double-density 
MSF-10801R $394.95 ea 2 for $389.95 ea 

Shugart SA851R double -sided double -density 
MSF-10851R ... $554 .95 ea- 2 for $529.95 e a 

Tandon TM848-1 single-sided double-den thin -line 
MSF-558481 $424 .95 ea 2 for $394.95 ea 

Tandon TM848-2 double -s ided double-den thin-line 
MSF-558482 $574 95 ea 2 for $549.95 ea 

Qume DT-8 double -sided double-dens i ty 
MSF-750080 . . $524.95 ea 2 for $498.95 ea 

Siemens FDD 100-8 single-sided double -density 
MSF-201120 $384.95 ea 2 for $349.95 ea 

Software 
PLANNER CALC - Target Software 

Spread sheet ( what ii?) program designed for with the user 
in mind, user oriented (simple engl1sh) commands allow you 
to quickly master th is powerful software , supplied on 8 " disk 
for use w ith CP/M based systems. 
SFC-12251050F 8" CP/ M version $49.95 
SFC-12251053F 8" Xerox $49.95 
SFC-12251053M 5%" Xerox $49.95 

•••••••••••1 

I P/,ace Orders Toll Free 
Continental U.S. Inside CaliforniaI 800-421-5500 800-262-1710 

I For Technical Inquires or Customr>r Seruice call: 

213-973-7707
I ..:r-'L I-~I Computer Products 
I 4901 W. Rosecrans, Hawthorne, Ca 90250 

I 
I T E RM S of S AL E: Cash , checks. credit ca rds, or 

Purch ase Orders from qualified firm s and institutions. 
Mi n imu m Order $ 15 .00. Ca liforni a residents add 61K1 
tax. Minimum shipping & handling charge $3.00. 

a va ilibili ty s u bject to c h a n geP r ic ing & 



Jade Diskettes 
PREMIUM DISKETTES - Jade 

We proudly put our name on these high quality diskettes ­
guaranteed to satis fy you or your money back. 

5'/4 Diskettes, Box of Ten 
MMD-5110103 SS. SD. 01S $29.00 
MM0-51 11003 SS. SD. 10S ........... . $29.00 
MM0-5111603 SS. SD. 16S $29.00 
MM0-5120103 SS. DD. 01S $31 .00 
MM0-5121003 SS. DD. 010 ············ ···· $31.00 
MM0-5121603 SS. DD. 16S $31 .00 

8" Diskettes, Box of Ten 
MM0-8110103 SS. SD. 01S $31 .00 
MM0-8120103 SS. DD. 01S $39.00 
MM0-8220103 DS. DD. 0 1S $48.00 

BARGAIN DISKETTES 
MMD-5110105 5'//' SS. DD. 01S ... $19.95 
MM0-5220105 5 '/, " DS. DD. 0 1S $32.95 
MM0-8110105 B" SS. SD. 01S .. $21 .95 
MM0-8120105 B" SS. DD. 01S $32.95 . 
MM0-8220105 B" SS. DD, OIS $35.95 

Video Monitors 
9" AMBER or GREEN - Jade 

High resolution 18 MHz compac t video momtors. 
VOM-901 201 9" Amber phosphor . . . $149.95 
VOM-901301 9" Green phosphor .. $139.95 

HI-RES 12" GREEN - Zenith 
15 MHz bandwlth 700 lines/ inch. P31 green phosphor, 
switc hable 40 or 80 columns, small, l1ght-we1ght & portable. 
VOM-201201 List pTlce $1B9.95 $129.95 

12" GREEN SCREEN - NEC 
20 MHz bandwidth. P3 t phosphor ultra-high resolutJOn 
video monitor with audio. 

VOM -561200 List P"ce S2B9 95 .. $199.95 

12" COLOR MONITOR - NEC 
High resolution color monitor with audio. 

VOC-651212 Cotor monitor $389.95 
NEC-12020 RGB color monitor .. . . $999.95 

COLOR MONITORS - Amdek 
Reasonably pnced color video monitors. 

VOC-80130 13" Color I ................. . .. . $379.95 
VOC-801320 13" Color II .. . . $894.95 
IOV-2300A DVM board for Apple .. $199.95 

COLOR TELEVISION - Bohsei 
High quali ty mexpens1ve color televisions with excellent 
color, bnll1ance. & reception. both UHF & VHF. perfect tor 
Apple fl . Atafl . Commodore VIC -20. or TRS color computer. 
VOC -991300 73" Color receiver .......... . .. $239.95 
VOC-991900 19" Color receiver ...... $299.95 

EPROM Erasers 
ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry 01 home. 
XME-3100A Spectromcs wto timer ... . $69.50 
XME-3101A Spectromcs with timer . ... . . $94.50 
XME-3200A Economy model .... $39.95 

Power Strips 
ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise. inductive isola ted ground. 15 
amp c1rcU1t breaker. U. L fis ted 
EME-115103 3 socke t $39.50 
EME-115105 4 socket $49.50 
EME -115100 8 socket $54.50 
EME-115110 9 socket rackmo1mt ... $74.50 

Single User System 
THREE BOARD SET - SD Systems 

4 MHz Z-BOA CPU. 64K RAM (op tional 256 K). serial 110 port. 
parallel 11 0 port. double density disk controller. CP/M 2.2 & 
manual set. system momtor. control & d iagnostic software. 
Includes SBC-200. 64K ExpandoRA M fl, Versafloppy 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 
16K RAM CARD - for Apple II 

Expand your Apple to 64 K. 1 year warranty 
MEX-16700A Save $125.00 !!I .... . . . .. . . $74.95 

Z-80 SOFTCARD - MicroSoft 
Two computers m one. Z-80 & 65C2. more than doubles the 
power and potentJa/ of your Apple, includes Z -80 CPU card 
CP! M 2.2. & Bas ic BO. 
CPX-30800A A & T with software . . ........... $299.95 

8" DISK CONTROLLER - Vista 
New from Vista Computer. single or double sided. single or 
double density. compatible w11h DOS 3.213.3. Pascal. & 
CP! M 2.2. Shugart & Qume compatible 
100-2700A A & T . . . . . . $499.95 

2 MEGABYTES for Apple II 
Complete package includes: Two 8" double -density disk 
drives. Vis ta double-densi ty 8" disk controller. cabinet. 
power supply. & cables. DOS 3.213.3. CP/M 2.2. & Pascal 
compatible. 
1 MegaByle Package Kil ... $1495 .00 
1 MegaByte Package A & T ...... .. ...... . .... $1695.00 
2 MegaByte Package Kit . . . . . . ... $1795.00 
2 Mega Byte Package A & T . . . ... $1995.95 

A2 DISK DRIVE - Micro Sci 
Inexpensive dlfec t replacement tor Apple Disk II, works with 
Apple II controller as l lfs t or second dnve. 
MSM-123101 Mic ro Sci A2 $379.95 
MSM-123101C A2 with contrlr $459.95 

VISION 80 - Vista Computer 
BO column x 24 tine video card for Apple II. 12B ASCII 
characters . upper and lower case. 9 x 10 dot matnx with 3 dot 
descenders . standard data media terminal control codes. 
CPI M Pascal & Fortran compa tible. 50160 Hz 
IOV-2400A Vista V1s1on BO .............. .. . . ... $299.95 

CPS MULTICARD - Mtn. Computer 
Three cards in one! Real time clock /calendar. senat 
interface. & parallel interface - all on one card. 
IOX-2300A A & T $179.95 

APPLE-CAT - Novation 
Software selectable 1200 or 300 baud. dlfect connect. au10­
answen auto-d1al, aux1/1ary 3-wlfe RS232C senal port for 
printer. 
IOM-5232A Save S50 001.11 . $325.95 

JOYSTICK - T G Products 
A better 1oyst1ck for your Apple II 

SYA-1512A A & T ... $49.95 

Modems 
SIGNALMAN - Anchor 

01fect -connect automatic answer/ongmate selection. 300 
Baud full duplex. Bell t03. includes RS-232 cable 
IOM-5600A Signalman . . . . . . . . . . . ..... $98.50 

SMARTMODEM - Hayes 
Sophisticated dire c t -con nect auto -ans werl au to-d1al 
modem. touch-tone or pulse dialing . RS-232C in terface, 
programmable 
IOM-5400A Smartmodem . - - . $248.95 
IOK-1500A Hayes Chronograph - . - $218.95 
IOM-2010A Micromodem II $328.95 
IOM-1100A M1cromodem 100 . ... . " " ... " $368.95 

Single Board Computer 
SUPEROUAD - Adv. Micro Dlgllal 

Single board. standard size S- 100 computer system. 4 MHz 
Z-BOA. single or double densi ty disk controller for 5 1/ ," or 8" 
dflves, 64K RAM. extended addressing. up to 4K of EPRDM. 
2 seflal & 2 parallel 110 ports. real time interrupt clock. CP/M 
compatible. 
CPC-30800A A & T .. - . - - - $794.95 
IOX-30800A Seflal 110 adapter "" ." $29.95 

Z-80 STARTER KIT - SD Systems 
Complete Z-BO microcomputer with RAM. ROM. 110 . 
keyboard. d isplay, kludge area . manual, & workbook. 
CPS-30100K Kit wi th workbook $299.95 
CPS-30100A A & T with workbook 469.95 

AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumenc display. 
printer, keyboard. & instruction manual. 
CPK-50165A tK 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 Forth ROM $64.95 
SFK-74600030E Instant Pascal $99.95 
PSX-030A Power supply . . $64.95 
ENX-000002 Enclosure $54.95 

4K AIM-65. BK Basic . pawer supply, & enclosure 
Special Package Price . . . . . . .. . . . . $649.95 

S-100 EPROM Boards 
PB-1 - SSM Microcomputer 

270B. 2716 EPROM board wilh on·board programmer. 
MEM-99510K Kii wllh manual . . . . . . . . $154.95 
MEM-99510A A & T With manual - - - - .. - - - . - .... $219.95 

PROM-100 - SD Systems 
270B, 2716. 2732 EPROM programmer wllh software. 

MEM-99520K Kit with software . . $189.95 
MEM-99520A A & T With software - - - - . - - $249.95 

EPROM BOARD - Jade 
t6K or 32K uses 270B or 2716 EPROMs. 1 K boundary. 

MEM-16230K Kit wl o EPROMs $79.95 
MEM-16230A A & T w /o EPROMs . .... ... $119.95 

S-100 Video Boards 
SPECTRUM COLOR - CompuPro 

Full -funct10n color graphics board. up to 8 colo rs. 256 x 192 
graphics . parallel 110 port. BK RAM. 
IOV-1870A A & T ............................. $348.95 
IOV-1870C CSC .. .. . .. .. .. . .. .. .. .. .. .. .. $398.95 

MICROANGELO - Scion 
Ultra-h1gh-resofut1on 512 x 4BO. 256cofororbfaok & wh1teS­
100 video board 
IOV-1500A A & T . . . . . . . .. . $999.95 

S-100 MotherBoards 
ISO-BUS - Jade 

Silent. simple, and on sale - a better motherboard 
6 Slof (5'/•" x 8'1.'' ) 

MBS-061B Bare board ...... .... . $19.95 
MBS-061K Ki t ... . .......... . $39.95 

MBS-061 A A & T ..... . $59.95 

12 Slot (9-'/4' x 8'ft'') 
MBS-121 B Bare board .. .. .. . .. . .. .. .. .. .. $29.95 
MBS-121 K Kit .. ... .. .. .................... $69.95 

MBS-121A A & T .... .. .. .. ................. $99.95 


18 Slot (14 '/i' x 8'!." J 
MBS-181B Bare board $49.95 
MBS-181K Kit . $99.95 
MBS-181A A & T $139.95 

ACTIVE TERMINATOR - CompuPro 
A true mother's helper 

TSX-100A A & T .. . . $59.45 

/'rices muy he slit:htly hi#her at our rl'fail locaf·io11s . l'lt•ast • t·all lhf' ,,,,,,.. . ,,,.,,,., ·st you /iir lol'ttl price cu1tl m ·t11/ahility . 
Circle 203 on tn ulry card 



S-100 CPU Boards 
8085/8086 - CompuPro 

Both B & t6 bit CPUs. standard B bit S -100 bus. up to B MHz, 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A & T $398.95 
CPU-20510C 6/B MHz CSC $497.95 

8086/ 8087 - CompuPro 
16 blf, 8 or 10 MHz 8086 C PU with prov/Slons for 8087 & 
80130 
CPU-70520A 8 MHz 8086 A & T . '. $624.95 
CPU-70520C B MHz BOB6 CSC .... $764.95 
CPU-70530A with 8087 A & T ........... .. . $1224.95 
CPU -70530C with 80B7 CSC .. $1455.95 

CPU-Z - CompuPro 
214 MHz ZBOA CPU. 24 bit addressing. 

CPU -30500A 214 MHz A & T . . . . . 5279.95 
CPU -30500C 316 MHz CSC . . . . . . . . . . . . . . $374.95 

SBC-200 - SD Systems 
4 MHz Z-80A CPU with senal & parallel 110, 1 K RAM. BK 
ROM space. momtor PROM inc luded. 
CPC-30200A A & T .. . 5399.95 

THE BIG Z - Jade 
2 or 4 MHz switchable Z -80 CPU board w ith seflal 1/ 0 , 
accomodates 2708. 2716. or 2732 EPROM. baud rates from 
75 to 9600 
CPU-302018 Bare board w /manuat $35.00 
CPU-30201 K Kif w ith manual ..... . $139.95 
CPU-30210A A & T wi th manual .. . $199.95 

CB-2 - SSM Microcomputer 
2 or 4 MHz Z-BO CPU board with provision for up to BK o l 
ROM or 4K o f RAM on board, extended addressing. IEEE S­
100, front panel compatible. 
CPU-30300K Kit with manual .. $229.95 
CPU-30300A A & T with manual .. $274.95 

2810 Z-80 CPU - C.C.S. 
2 or 4 MHZ Z -80 CPU w1th senal 1! 0 port & on-boardmomtor 
PROM. lront panel compa tible. 
CPU -30400A A & T wi th PROM . . . . . . . . . .. . $289.95 

2820 Z-80 OMA CPU - C.C.S. 
4 MHz Z -BO CPU board with 2 senal 110 ports & Centromcs 
parallel 110 port . separate data & sta tus ports, OMA daisy 
chain compatible. 
CPU-30420A A & T with manual .. . ............. $569.95 

S-100 Disk Controllers 
DISK 1 - CompuPro 

8" or 5 1/ 4 " OMA d isk contra/fer. single o r double density. 
single or double sided. 10 MHz. 
IOD-1810A A & T $449.95 
IOD-1810C CSC .... $554.95 
SFC-52506580F B" CP/ M 2.2 for Z ·BO ..... $174.95 
SFC-52506586F B" CP/M 2.2 for BOB6 5299.95 
SF0-54158000F Oasis single user $499.95 
SF0-54158002F Oasis multi -user ..... $849.95 

DOUBLE D - Jade 
High rel1abl1ty double density disk controller with on-board 
Z-BOA , aux1/1ary printer port. IEEE S-100. can function m 
multi -user interrupt drtven b us. 
100-12008 Bare board & hdwr man $59.95 
I00-1200K Kit w/ hdwr & s ltwr man $299.95 
IOD-1200A A & T wl hdwr & s/fwr man .......... $359.95 
SFC-59002001 F CP/M 2 2 with Double 0 . $ 99.95 

VERSAFLOPPY II - SD Systems 
Double denstty disk controller for any c ombmat1on of 5 1/ , " 

and B" single or double s ided. analog phase-locked loop 
data separa tor. vectored interrupts. CP1M 2.2 & Oasis 
compatible. c ontro l/d1agnost1c software PROM included. 
IOD-1160A A & T wi th PR OM . , . . , . , . $359.95 
SFC-55009047F CP/M 2.2 with VF If $99.95 

2242 DISK CONTROLLER - C.C.S. 
5 1/ , " or 8" dot1ble density d isk controller with on·board boot 
loader ROM. free CP/M 2 2 & manual set. 
f00-1300A A & T With CP! M 2 2 .. ' $399.95 

S-100 Memory Boards 
256K RAMDISK - SD Systems 

ExpandoRAM Ill expandable from 64K to 256K using64K x 1 
RAM chips. func t10ns as ultra-high speed disk drive wht:m 
used with opt1onal RAMO/SK software. compatible wi th 
CP/ M. MPI M. Oas is. Cromemco. & most other Z -BO based 
systems. 
MEM-65064A 64K A & T .. . $474.95 
MEM-65128A 12BKA & T ...... .. ....... .... .. . $574.95 
MEM-65192A 192K A & T . . $614.95 
MEM-65256A 256K A & T " $774.95 
SFC-55009000F RAMO/SK s ltwr CP! M 2.2 $24.95 

128K RAM 21 - CompuPro 
12BK x B bit or 64K x 16 bit static RAM board. 12 MHz. 24 bit 
addressing. 
MEM-12810A A & T "". ". $1609.95 
MEM-12810C CSC ......... . " "" . $1794.95 

64K EXPANDORAM II - SD Systems 
Expandable RAM board from 16K to 64K using 4 116 RAM 
chips. 
MEM-16630A 16K A & T ' ' ' ' ' ' ' ' ' ' ' ' ' $344.95 
MEM-32631A 32K A & T .. . ' ' ' ' $364.95 
MEM-48632A 4BK A & T $384.95 
MEM-64633A 64K A & T '' $399.95 

64K RAM 17 - CompuPro 
64K CMOS static RAM board. 10 MHz. low power fess than 4 
waifs. OMA compatible. 24 bi t addressing. 
MEM-64180A 64K A & T ............. $549.95 
MEM-64180C 64K CSC .. ... .. . ........... $698.95 

64K RAM 16 - CompuPro 
32K x 16 bit or 64K x B bit low power static RAM board, 10 
MHz. 24 bit addressing. 
MEM-32180A RAM 16 A & T $598.95 
MEM -32180C RAM 16 CSC $898.95 

64K STATIC RAM - SSM 
IEEE 696/S- 100standard. up to6MHz!BB1t. 12MHz/1 6 B it , 24 
Bit extended addressmg. d1sable-able m 2K incremen ts 
MEM-64300A A & T . . . . ............. $749.95 

64K STATIC RAM - Mem Merchant 
64K static S-100 RAM card, 4 to 16K banks up to B MHz. 

MEM-64400A 64K A & T . . . . . . . .. . $594.95 

2065 64K RAM - C.C.S. 
4 MHz bank port/bank byte selectable. extended addressmg, 

16K bank selectable. front panel compatible. 

MEM -64565A 64K A & T . . . . . . .. . $349.95 


2066 64K RAM - C.C.S. 
64K RAM board with bank and block select switching 
functions tor Cromemeco Cromix & Alpha Mic ro. 
MEM-64566A 64K A & T $424.95 

MEMORY BANK - Jade 
4 MHz S-100 bank selectable expandable to 64K. 

MEM-997308 Bare board w/manual ... .. $49.95 
MEM-99730K Kit With no RAM $179.95 
MEM-32731K 32K kif $199.95 
MEM-64733K 64K kit $249.95 
Assembled & Tes le d .... add $50.00 

32K RAM 20 - CompuPro 
32K static RAM. up to 10 MHz. disable-able m 4K banks. bank 
select or 24 bit addressmg. 
MEM-16180A 16K A & T $259.95 
MEM-1 6180C 16K CSC $324.95 
MEM -24180A 24K A & T $324.95 
MEM-24180C 24K CSC $384 .95 
MEM -32185A 32K A & T $384.95 
MEM -32185C 32K CSC $449.95 

16K STATIC RAM - Mem Merchant 
4MHz to -power sta tic RAM board. IEEE S- 100. bank 
selectable, addressable in 4K blocks. disable -able in 1K 
segments extended addressmg. 
MEM-16171A 16K A & T $154.95 

S-100 1/0 Boards 
SYSTEM SUPPORT 1 - CompuPro 

Real time clock. three 16 bit mterval timers . dual interrupt 
controllers(15 levels ), up to 4K EPROMIRAM, RS-232C 
serial c hannel. provision for 9511 A/9512 math chip . 
IOX-1850A SS 1 A & T .. .. .. .. .. $359.95 
IOX-1850C SS1 CSC ................. $459.95 
IOX-1855A with 951 I A & T $554.95 
IOX-1855C With 9511 csc '' ''.' '' . '' $654.95 
IOX-1860A with 9512 A & T .. .. • .. .. . .. $554.95 
10X-1860C with 9512 CSC .. . .. .. .. .. . .. .. .. $654.95 

INTERFACER 1 - CompuPro 

2 senat 1/ 0 ports 50- 19.2K ba ud 


10f-1810A A & T ...... $218.95 

101-1810C CSC .. $288.95 


INTERFACER 2 - CompuPro 
3 parallel, 1 serial. & interrupt timer. 

101-1820A A & T .. .. .. .. .. .. .. .......... $218.95 
101-1820C CSC $288.95 

INTERFACER 3 - CompuPro 
5 or B channel serial 110 board for interrupt dr1ven multi-user 
systems up to 250K baud. 
101-1835A 5 port A & T . '. $558.95 
IOl-1835C 5 port CSC ........... . $628.95 
101-1838A B port A & T ......... .......... .. $628.95 
101-1838C B port CSC .. . $749.95 

INTERFACER 4 - CompuPro 
3 serial. 1 parallel. 1 Cen tronics parallel. 
101-1840A A & T $314.95 
101-1840C CSC $414.95 

MPX - CompuPro 
Multi -user 110 multiplexer & mterrupt controller with on ­
board B085A -2 C PU & 4K or 16K of RAM. 
101-1875A 4K MPX A & T . . . $444.95 
101-1875C 4K MPX CSC .. . $534.95 
101-1880A 16K MPX A & T ............ .. $584.95 
101-1880C 16K MPX CSC $674 .95 

1/0-4 - SSM Microcomputer 
2 senal 110 ports plus 2 parallel 110 ports 
101-10108 Bare board w/manual $35.00 
101-1010K Kit with manual ... $179.95 
101-1010A A & T with manual .. $249.95 

1/0-5 - SSM Microcomputer 
Two serial & 3 parallel 110 ports, fl0- 19 2K Baud 

IOl-1015A A & T .. .. .. .. .. .. .. $289.95 

1/0-8 - SSM Microcomputer 
Eight software programmable seflal 110 ports. 110 -19 2K 
Baud. ideal for multi -user systems 
101-1018A A & T ................ , • , 5469.95 

MPC-4 - SD Systems 
Intelligent 4-port senal 110 card. on-board Z -BOA . 2K RAM. 
4K PROM area. on -board f1rmwa re. fully buffered, vectored 
interrupts. tour C TC channels. add to SD Board set for 
powerful multi-user system 
101-1504A A & T wl so ltware $495.00 

2719 2 SER & 2 PAR - C.C.S. 
Two RS-232C senat 110 ports plus twoB bit parallel //0 ports 
f01-1080A A & T wlfh manual .. $349.95 

2710 4 PORT SERIAL - C.C.S. 
Four RS-232C seflal 110 ports with full handshaking . 

101-1060A A & T w1tlt manual $319.95 

2830 6 PORT SERIAL - C.C.S. 
Six asynchronous RS -232C senal 110 ports w i th 
programmable baud ra tes 
IOl-1040A A & T with manual . $529.95 

l'ril't 's m<n· h1• sliJ,:hlly hiJ,:hl'r al our re/ail locations. l'lcas1• call /ht' s/orl' n1 ·<tr1's/ \ ' llU {or lol'al tJrll'I' and <wnilah1ltly 
1rcle 203 on 1nqu1 card 
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PRINTERS 

JUST ARRIVED! 

SMITH-CORON~ 
TP-1 -~,

DAISY WHEEL . 
ONLY $895 

Letter q11ality price breakth rough' erial or 
parallel da ta interfa ce. I CPS. 10 or 12CPI. 

NEC 
SPINWRITERS 

Lei/er q11ality printer5: 7700 'cnal print 55 
CPS. 500 series prin t 33 CPS. Both series 
offer up to 128 char.. take paper 11p lo 16 in. 
wide. 7700 series: 136 col. at IO CPI. 163 wl. 
at 12 CPI. ame for 3500 serie» pit" 204 col. 
at 15 CPI. 
77 10/7730 RO w/ tractor .. . .... 52475. 
7720 KSR w/ tractor ... .. . ....... . 2 850. 
35 10/ 3530 RO .............. . .. . 1695. 

Bidirectional tractor . . . . . 200. 
Push tractor . . . . . . . . . . . . . . . . . . . . . 350.•­

Fcat11re5 dispo able pnm heads. Graphtrax. 
All model xcepl 1X 70 prim t~·t in two 

•­
- direction . MX80F1T and MX 100 ha t>e both 

frirt ion and tractor feed. Unparalleled dot 
placement acc11racy. All print 80 CPS. 

•­
MX-80 (80 col.) ....... . . CALL 

•­
MX-80 F/ T (80 col.) .... CALL 
MX-100 ( 136 col.) .. . . .. CALL 
Interface Cards .. . . . .. CALL 
Cables ........... . . ....... . .... CALL 


•­•­
• 

High re,o l11t ion dot graphic,. Pmpontoniil 

•­
•­ 'Pd ing. Corrc5pondcnt q11ali1y prinllng. 

B1d1rcct1011al trdctor and friction feed. 80. 
136 col. Greek and math 'ym/Joh. 100 CPS- matrix pnme1 

•­
8023A Parallel List 5780 .. 5540. 

., T 

!! C ITOH
7 

• 	 Pro Writer offe" 8 r ha1acter '>i/<''. 5 dim rent 

-	 ~;~~~f.~~~~ J;~~,~~:.~n~~h=P~~~~f;e~~fi'.;·~~~ 
•	 g1aph1c'. nx matnc. 100 CPS 1.36 col. ma.1. 
_ 	 F11rt1011 an I 11ar lo1 feed. 

85 10 Serial 5645. 
• 	 851 0 Parallel . . . . . . . . . . . . . . . . 495.-•­• 

•­ ADLER 
• II or 17.5 PS. 10. 12. 15 CPI and 
-. p1oport ioniil 'Paring. 2 lin e o rrcc t ing 

mcmo1y. intcrchanycablc print wheels. 
-	 SE 10 10 List5 1295 5995. 
• 	 Interface Card . . . . . . . . . . . . . . . ADD 350. 

Smith-Corona TP· I . ............... 5895. 


Lctter q11a/1ty printer typewriter interfaces to 
Apple. Atilli. EC TRS80 and RS232 erial 
1>n11'. 17 5 Cl'<;. 10. I Pi. 
ES I OOKRO Computer printer 

List 5 I 690 . . . . . . . . . . . . . . . . . . 5 I 295 
ES I 00 Typewriter Only 

· List S I I 95 . . . . . . .. ... 995. 

Interface Card Only . . . . . . . . . . . . 250. 


(specify serial or parallel) 
1/ 0 Serial (specify seria l or parallel) . . 25. 
Apple Serial Card I 39. 

LOW PRICE ON NOVELL! 
Hcai ·y d11ty. 150 CPS. hidirectiona_I tractor 
feed. 9x dotmatrix.6or8l111esper1nch. 10. 
11.6 or 16.5 CPI. Ell RS232C or parallel 
i11te1face. 
IMAGE 800 . . . . . . . . . . . . ..... . . 5995. 


RIBBONS 
NEC . . . . . . . . . ...... .... 577/ Doz. 

Qume . . . . . . . . . . . . . . . . . . . . . . . . 
Diablo . . . . . . . . . . . . . . . . . . . . . . . . 
Anadex . . . . . . . . . . . . . . . . . . . . . 
Trite! . . . . . . . . . . . . . . . . . . . . . . . . 
Tl/ DEC/ TTY . . . . . . . . . . . . . . . . . . 
Epson . . . . . . . . . . . . . . . . . . . . . . 
MPI/ Axiom/ Base 2 . . . . . . . . . . . 

4 5/ Doz. 
66 / Doz. 

I 35/ 6 ea. 
95/ Doz. 
45/ Doz. 

I 3.95/ ea. 
13.95/ ea. 

MPI 88G/99G MATRIX 
High resol11tio 11 dot-addres able graph ics for 
Apple. nhanced "correspondence quality " 
pnnt111g. Tra ctor and friction feed. eria l and 
Parallel input. I 00 C bi·directional priming. 
88 G ( 132 col.) List 5749 ...... .. . 55 19. 
99 G ( 132 col.) List 5849 . . . . . . . . . 569. 
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. 

KIDATA 
UP TO 200 CPS! 

Microline 8 2A - 80/ !32 col.. 120 CPS. 9x9 
dot 11atrix. friction. pin feed or tractor feed 
(remoi •able) rear and bollom feed. lnc/11de5 
bi·directional/ logic seeking and serial 
parallel or IEEE interfaces. Double width and 
condensed characters. true lower case 
descenders and graphics. 
82A ............ . . .. .... ... ...... 551~ 

Microline 83A - !32/ 232 col.. 120 CPS. 
handle forms up lo 15 in. wide. plus all the 
features of the 82A. 
83A 	 .. .. .. .... .... ...... 5745. 
Microline 84 SP - 132/ 232col.. 200CP . with 
full dot graphics built ·in. Take forms up to 
15 in. wide. plus a ll the features of the 83A. 
84SP . . . . . . . . . . . . . . . . . . . . . . . S I I 50. 

~~~!!~~ 9JC>~l~o;.~~ct~J..1Jt.2.1~..:?}! ~069 
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-OUT OF MAIL ORDER BUYING ­•
from us with confidence and know you'll receive the same ­
guaranteed satisfaction - at UNBEATABLE PRICES! 

APPLE SOFTWARE 
BUSINESS 

Financial Partner ................ SI 91. 
Pascal Tutor . . ... . ..... . ......... 97. 
Pro Easy Writer ... . ... . . .. . . ... . . 137. 
Easy Writer 40 col . .... . . . ........ . 78. 
Word Star (Req. Softcard) .. ... . . . 24 I. 
Super Sort (Req. Softcard) . ....... 129. 
Mail Merger (Req. Softcard) ... . .... 80. 
Data Star (Req. Softcard) .. ....... 192. 
Spell Star (Req. Softcard) . . . . . .... 129. 
Cale Star (Req. Softcard) ... . ..... 129. 
Super Tex II ...... . .... . . . ....... I 17. 
The Address Book . . . . . . .......... 38. 
Form Letter Module .. . . . . ......... 78. 
Visifile ........... . . . .. ......... 229. 
Desktop Plan Ill ... . .... . .. .. .... 275. 
Desktop Plan II ...... . . . ....... . . 229. 
Visiplot .. . ......... . . . . . . . ...... 185. 
Visitrend/ Visiplot ..... . . . . . . . . . .. . 275. 
Visidex . . . ......... . . . . ...... . .. 229. 
Visiterm ........ . .... . ... . . . ..... 89. 
Visicalc 3.3 . . ............ ..... .. 229. 
lnfotory . . . . . . . . . . . . . . . . . . . . . . . . . I 98. 
Superspell (Req. Softcard) .... . ... 435. 
Word Processor (Req. Softcard) . .. 255. 

PERSONAL/ HOME 
Typing Tutor . ....... . . . ......... S 19. 
Elementary Math ....... .. . . . .. ... . 31. 
Personal Filing System ..... . . . .. . . 74. 
Personal Report System ......... . . 74. 
Algebra I ...... . .. . . . ....... . ... .. 31 . 
Compu·Math: Arithmetic Skill .... ... 39. 
Compu-Math: Fractions ... . .. . . . ... 31 . 
Compu·Math: Decimals . . . .. . . ... . . 31. 
Compu·Spells: (Req . Data Disk) . . . . 23. 

MISC. 
Applesoft Compiler . ... ..... . . . . . S 144. 
Basic Compiler ...... . . .. ...... . .. 27. 
Apple-Doc . . ... ... .. ... . . ... 41. 
D.B. Master . . . . . . .... . . .... .. 189. 
D.B. Utility Pack . .. .. . .. ... . . . ... . 81. 


GAMES 
Raster Blaster ......... . ... . . . ... S24. 
Air Traffic Controller .... . .... . . ..... 9. 
Temple of Apshal . . . . ..... . .... ... 31. 
Datestones of Ryn . . . . . . . . . . . . . . . . 15. 
Morloc's Tower ........ . . .. ....... 15. 
Rescue at Rigel . .... .• . .. .. . ..... . 23. 
Hell Fire Warrior . . . . . . .... . 3 I. 
Star Warrior . . . . . . . . . . . . . . . . . . . . . . 31. 
Crash, Crumble and Chomp ........ 23. 
Upper Reaches of Apshal .. . ....... 15. 
The Keys to Acheron . . . . . . . . . . . . . . I 5. 
Sneak Attack . . .. . ...... . . ..... . . . 23. 
The Prisoner · · · · · · · · · · · · · · · · · · · · · 23. 
Zonk I ··· · ····· · · · · · · · · · · · · 31. 
Zonk II .. . . . . . ...... .. . .. ...... . . 31. 
Robot Wars ... . . .... .. .. . ... . .. .. 31. 
Three Mile Island . .. .. ... . . . . . ..... 31 . 
AB.M. ............. . ............ . 19. 
Castle Wolfenstein ...... . ......... 23. 
Wizard and Princes . . . . . . . . . . . . . . . 25. 
Missile Defense ...... . ........ . ... 23. 
Cranston Manor . . . . . ..•.. . . ... . . 27. 
Warp Destroyer . . .......•.. . . ... . . 23. 
Cyber Strike ............. . . . .... .. 31. 
Phantoms Five ............ . ...... 23. 
Space Eggs ... . ........ . . ..... . . . 23. 

Apple II & 48K .... .. .. . . . 

Disk II w/ controller DOS 3.3 

Disk Add·On .... . .. . .... . 

MICROSOFT 

Z80 Softcard .. 

I 6K RAMcard . . . . . . . . .. . . .... . 

ccs 
Parallel Card . . . . ..... . . . . . 

ASYNC Serial Card ......... . . . .. . 

Clock Calendar Card . .. . .... . .... . 

IEEE Card .... . ........ . . . . . . .. . . 

A·D Card . . . . . . . ........... . 

MOUNTAIN COMPUTERS 

ROM Plus . . ..... .. . .. . . .. . . . . . 

Keyboard Filter ROM .... . .. .... . . 

CPS Multifunction Card . . . ....... . 

PAYMAR 

L/ C Adapter-New ... . . . 

L/ C Adapter-Old . . . . . . . . 

VIDEX 

Video Terminal 

DANA 

Cooling Fan . . . . 


T.G. PROD 
Game Paddles 
Joy Stick 
Select A Port 

CALL 

CALL 

CALL 

S299. 
159. 

119. 
149. 
99. 

249. 
99. 

129. 
49. 

179. 

35. 
45. 

299. 

39. 

$32. 
47. 
47. 

NEC 
PC-8000 Series 
Microcomputer System 

• Z-80A CPU 4 MHz 
• 5 user programmable function keys 
• 82 Keys with numeric keypad 

• 160 x 100 resolution 
• 80 character screen 

PC800 I A Microcomputer w/ 32K 
RAM ... ... .. . . . . . ...... . . . . .... S750 

PC 80 I 2A 1/0 Unit w/ 32K RAM 
Expansion slots . . . . ... . . . . . . . . . . 480. 

PC-803 IA Dual Mini·Disk Drive Unit . 750. 

ATARI SOFTWARE 
Adventure "'1,2,3 (D) . . . . . . . . . . . . S32. 
Adventure "'4.5,6. (D) .. . ...... . . . . 32. 
Adventure ...7.8,9, (D) ...... . .. . .. . 32. 
Adventure "'I0.11.12 (D) ... . .... . . 32. 

Atari Mailing List (D) . . . . . . . . . . . . . . 19. 
Text Wizard . . . . . . . . . . . . . . 79. 
Compu·Math/ Fractions (D) .. . . . . . . . 32. 
Compu·Math/ Fractions (D) . . . • . . . . . 24. 
Compu·Math/ Decimals (C) . . . . . . . . . 24. 
Letter Perfect (D) . . . . . . . . . . . . . . . . I 19. 
Mail Merge/ Utility (D) . . . . . . . . . . . . . . 24. 

ANCHOR AUTOMATION 

SIGNALMAN MARK I ONLY$ 99. ­
RS232, 300 baud. Bell I 03 compatible. • 

Automatic selection of originate or answer ­
modes. 

Signalman Mark I S 99. •
-r • 

t••11ce•rl . ' " •-­
BIZCOMP uper low introductory price. ­•
Save over other modems' Apple·direct • 

connect via game port. f'lo serial card 

needed. Save $1 39 or more. Apple package ­
include software on disk. Atari·direct • 

connect c•ia in terface module and telelink ­
ca1t ridge. Each pkg. contains cable with • 

con nectors and phone Tadapter. 

Apple Comm Pkg . . . . . . . . . . . . . . . . . S 99. ­
VIC Comm Pkg . . . . . . . . . . . . . 99. • 
Atari Comm Pkg . . . . . . . . . . . . . . . . 99. 
UDS 103 LP, direct . . . . . . . . . . . . . . . 169. ­

I 03 JLP Auto Answer . . . ... . . . .. 209. • 
202 LP / 200 BAUD . ............ . 259. 

NOVATION CAT. acoustic .. 145. ­
D-Cat., direct . . . . ... . ... . 155. • 
Auto Cat . . . . . . . . . . 219. _ 
Apple Cat . . . . . . . . . . . . . . . . . . . . . . 329. • 

HAYES SIOO Micromodem ..... . ... 349. 
Apple Micromodem . . . . . . . . 299. ­
Smart Modem . . . . . . . . . . . . . . . . . . 245. • 

RS232 CABLES ­
4 wire male-male I 0 ft. . . . . . . . . S25. 
9 wire male-male 10 ft. . . . . . . . . . . . . 30. 
4 wire male-female 10 ft. . . . . . . . 25. 
9 wire male-female I 0 ft. . . . 30. 

•­
RS232 Switch Box (Use 2 terminals or 

printers from one output port) ... I 09.99 •-FAN FOLD PAPER •­(Prices F.O.B. S.P.) 
9'h x l 1·20# Bond White (2700 ct.) S29. 
14-Vax l 1·20# Bond White (2400 ct.) 37. 
14Yax 1 I ·20# Bond I / 2" Green Bar 

•­
(2400 ct) 37 


· · · · · · · · · · · · · · · 

VIDEO TERMS, MONITORS 

•­
Ampex Dialog 80 ........... . .... . S 995. 

Ampex Dialog 30 . .. . . . . . ... . . . . . . . 795. 
•-
Televideo 920C ..... . ... . . . .. . . . . .. 845. 

Televideo 950 . .... . . ......... . .... 995. 

SOROC IQ 120 .... . .... .. . . .. . ... 599. 

•­
Zenith 12" Green . . . . . . . . . . . . . . . . . . 119. 

NEC 12" Green . . . . . . . . . . . . . 169. 
•-Comrex 13" Color Lo·Res .... .. . . . . . 439. • 

~~~~~~~~~~~~~-'-~~~~~~~~~~~~_..._~~~~~~~~~~~~~ 

TERMS OF SALE: Cash. check. money order, bank wire transfer. credit 

card or purchase orders from qualified fi rms. and institutions. Please 
 LOT~M~RiHAN PALOMAR • ~ include telephone number with order and expi ration date on credit card 
orders. Californ ia residents add 6'.t sales tax. Advertised prices are for LISTED HERE! ~-
prepaid orders. F.O.B. shipping point. Add 3'.t for shipping in U.S. Pricing INQUIRIES WELCOME. Computer Products ast,·~-
and availabili ty subject to change without notice. 

lllllllllllll1111111111111111111111111111111111111 
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74COO .35 4019 .45 
74C02 .35 4020 .95 74585 2.39 74516374500 .44 3.75 745280 2.90 7400 .19 74136 .50 74C04 .35 4021 .95 74502 .48 74586 1.44 745168 4.65 745287 4.75 7401 .19 74141 .65 .35 74C08 4022 1.15 74503 .48 745112 1.59 745169 5.44 745288 4.45 7402 .19 74142 2.95 74C10 .35 4023 .35 74504 .79 745113 1.98 745174 1.09 745289 6.98 7403 .19 74143 2.95 74C14 1.50 4024 .75 74505 .79 . 745114 1.50 745175 1.09 745301 6.95 7404 .19 74145 .60 74C20 .35 4025 .35 74508 .48 745124 2.77 745181 4.47 745373 3.45 7405 .25 74147 1.75 74C30 .35 4026 1.65 74509 .98 745132 1.24 745182 2.95 745374 3.45 7406 .29 74148 1.20 74C32 .50 4027 .65 74510 .69 745133 .98 745188 3.95 745381 7.95 7407 .29 74150 1.35 74C42 1.75 4028 .80 74511 .88 745134 .69 745189 14.95 745387 5.75 7408 .24 74151 .65 74C48 1.20 4029 .95 74515 .70 745135 1.48 745194 2.95 745412 2.98 7409 .19 74152 .65 74C73 .65 4030 .45 1.08 74520 .68 745138 745195 1.89 745471 9.95 7410 .19 74153 .55 74C74 .85 4034 2.95 74522 .98 745139 1.25 745196 4.90 745472 16.85 7411 .25 74154 1.40 74C76 .80 4035 .85 74530 .48 745140 1.45 745197 4.25 745474 17.85 7412 .30 74155 .75 74C83 1.95 4040 .95 74532 .98 745241 3.75 745201 14.95 745482 15.60 7413 .35 74156 .65 74C85 1.95 4041 1.25 74537 1.87 745244 3.98 745225 8.95 745570 7.80 7414 .55 74157 .55 74C86 .95 4042 .75 74538 1.68 745251 1.90 745240 3.98 745571 7.807416 .25 74159 1.65 74C89 4.50 4043 .85 74540 .44 745253 7.45 745257 1.39

7417 .25 74160 .85 74C90 1.75 4044 .85 74551 .78 745157 1.19 745258 1.49 
7420 .19 74161 .70 74C93 1.75 4046 .95 74564 .79 745158 1.45 745260 1.83 
7421 74162 .85 .35 74C95 1.75 4047 .95 74565 1.25 745161 2.85 745274 19.95 
7422 .29 74163 .85 74C107 1.00 4049 .55 74574 .69 745162 3.70 745275 19.95 
7423 .29 74164 .85 74C150 5.75 4050 .55 
7425 .29 74165 .85 74C151 2.25 4051 .95 
7426 .29 74166 1.00 74C154 3.25 4053 .95 
7427 .29 74167 2.95 74C157 1.75 4060 1.45 
7428 .45 74170 1.65 74C160 2.00 4066 .75 
7430 .19 74172 5.95 74C161 2.00 4068 .40 
7432 .29 74173 .75 74C162 2.00 4069 .35 EPSON PRINTERS 
7433 .45 74174 .89 74C163 2.00 4070 .35 
7437 ,29 74175 .89 74C164 2.00 4071 .30 CJ) 

7438 .29 74176 .89 74C165 2.00 4072 .30 w 
(.)7440 .19 74177 .75 74C173 2.00 4073 .30 

7442 .49 74178 1.15 74C174 2.25 4075 .30 a: a:MX-80 ~ 7443 .65 74179 1.75 74C175 2.25 4076 .95 oa.. 
7444 .69 74180 .75 74C192 2.25 4078 .30 u_t­
7445 .69 74181 2.25 74C193 2.25 .30 CJ)

4081 _Jw
7446 .59 74182 .75 74C195 2.25 4082 .30 _JS:
7447 .69 74184 2.00 74C200 5.75 4085 .95 ~ <i:o

MX-80/FT 
7448 .69 74185 2.00 74C221 2.25 4086 .95 (.) _J 
7450 .19 74186 18.50 74C373 2.75 4093 .95 

741907451 .23 1.15 74C374 2.75 4098 2.49 MX-100 ~ 7453 .23 74191 1.15 74C901 .80 4099 1.95 
.23 74192 .79 7454 74C902 .85 14409 12.95 

7480 .23 74193 .79 74C903 .85 14410 12.95 
7470 .35 74194 .85 74C905 10.95 14411 11.95 
7472 .29 74195 .85 74C906 .95 14412 12.95 
7473 .34 74196 .79 74C907 1.00 14419 4.95 
7474 .35 74197 .75 74C908 2.00 4502 .95 
7475 .49 74198 1.35 74C909 2.75 4503 .65 
7476 .35 74199 1.35 74C910 9.95 4508 1.95 16K APPLE*.59 74221 1.357480 74C911 10.00 4510 .95 
7481 1.10 74246 1.35 10.00 .9574C912 4511 
7482 .95 74247 1.25 74C914 1.95 4512 .95 

74248 1.85 7483 .50 74C915 2.00 4514 1.25 RAM CARD 
7485 .65 74249 1.95 74C918 2.75 4515 2.25 
7486 .35 74251 .75 74C920 17.95 4516 1.55 
7489 4.95 74259 2.25 74C921 15.95 4518 1.25 

* Upgrade your 48K Apple* II to full7490 .35 74265 1.35 74C922 5.59 4519 1.25 
7491 .40 74273 1.95 74C923 5.95 4520 1.25 64K. 
7492 .50 74276 1.25 74C925 6 .75 4522 1.25 
7493 .49 74279 .75 * Fully software and hardware com­74C926 7.95 4526 1.25 
7494 .65 74283 2.00 74C927 7.95 4527 1.95 patible with Apple language card7495 .55 74284 3.75 74C928 7.95 4528 1.25 
7496 .70 74285 3.75 74C929 19.95 4531 .95 and microsoft 280 card . 7497 2.75 74290 .95 74C930 19.95 4532 1.95 
74100 1.00 74293 .75 * Eliminates the need for Applesoft or 4000 .35 4538 1.95 
74107 .30 74298 .85 4001 .35 4539 1.95 
74109 .45 74351 2.25 Integer Basic ROM card when used

4002 .25 4543 2.70 
74110 .45 74365 .65 4006 .95 4555 .95 in conjunction w ith DOS 3.3 
74111 .55 74366 .65 4007 .29 4556 .95 
74116 1.55 74367 .65 4008 .95 4581 1.95 * Allows you to run Apple Fortran or 
74120 1.20 74368 .65 4009 .45 4582 1.95 
74121 .29 74376 2.20 Pascal.4010 .45 4584 .95 
74122 .45 74390 1.75 4011 .35 4584 .95 Available as bare board kit , or com­
74123 .55 74393 1.35 4012 .25 4702 12.95 
74125 .45 74425 3.15 4013 .45 4724 1.50 * pleted and tested board . 
74126 .45 74426 .85 4014 .95 80C07 .95 
74128 .55 74490 2.55 4015 .95 80C95 .85 
74132 .45 4016 .45 80C96 .95 

4017 1.15 80C97 .95 
4018 .95 80C98 1.20 

BARE BOARD ........ $ 40.00 
KIT ................. .. 89.95 
ASSEMBLED & 
TESTED . ............. 109.95 

•Apple is a trademark of APPLE COMPUTER INC. 



8035 7.252.5 Mhz DISC 1 MHZ 8039 7.95 CONTROLLERSZSO-C PU 6.00 8202 34.95 INS8060 17.96Z80-CTC 5.95 1171 24.95 8205 3.50 INS8073 29.95 Z80-DART 15.25 1791 36.95 8212 1.85 8080 3.95 Z80·DMA 17.50 1793 44 .95 8214 3.85 
Z80-PIO 6.00 8085 7.95 1795 54.95 

8216 1.80 
Z80-SIO/O 18.50 8085A-2 11 .95 1797 54.95 

8224 2.50 Z80-SI0/1 18.50 8086 59.95 6843 42.95 
8226 1.80 Z80-SI0/2 18.50 8087 Call 8272 39.95 
8228 4.90 Z80-SI0/9 16.95 8088 39.95 UPD765 39.95 
8237 19.95 2 MHZ 1691 18.95 8089 89.95 

4.0 Mhz 8238 4.95 6502A 21 43 18.95 8155 7.95 

Z80·A·CPU 6.00 8243 4.45 6522A


8156 8.95 6532A INTERFACE Z80-CTC 8.65 8250 14.95 8185 29.95 6545A 8T26 1.69Z80A·DART 18.75 8251 4.75 8185-2 39.95 6551A 12.95 8T28 2.49 Z80A·DMA 27.50 8253 9.25 8741 39.95 3 MHZ 8T95 .99 Z80A·PI O 6.00 8253-5 9.85 

Z80A-SIO/O 22.50 8255 4.75 


8748 29.95 65028 14.95 8T96 .99 
Z80A-SI0/1, 0 22.50 8755 32.00 8T97 .99 

8255-5 5.25 8T98 .99 Z80A·SIO 'h 2 22.50 8257 8.50 DM 8131 2.95 Z80A·SI0/9 19.95 8257-5 8.95 DP8304 2.29 
8259 6.90 32.768 khz 3.95 e.o Mhz 8259-5 7.50 MISC 1.0 mhz 4.95 Z80B-CPU 17.95 8272 39.95 1.8432 4.95 3341 4.95 Z80B·CTC 15.50 1.00 8275 29.95 76477 3.95 2.0 3.95 Z80B-PIO 15.50 2.50 8279 9.50 AY3-8910 12.95 2.097152 3.95 
8279-5 10.00 3.95 MC3340 1.49 ZILOG 2.4576 3.95 9.95 95H90 7.99 8282 6.65 3.2768 3.95 .75 11C90 13.95 8283 6.65 3.579535 3.95 1.50 8202A 34.95 8284 5.70 4.0 3.95 3242 7.95 1.95 8286 6.65 5.0 3.95 MC3480 9.00 
8287 6.50 5.0688 3.95 MC4024 3.95 
8288 25.00 5.185 3.95 MC4044 4.50 
8289 49.95 5.7143 3.95 3205 3.50 

5.9904 3.95 BIT-RATE 
1-99 100 6.0 3.95 GENERATORS 

8 pin ST .13 .11 6.144 3.95 14411 9.95 
14 pin ST .15 .12 6.5536 3.95 BR1941 9.95 
16 pin ST .17 .13 8.0 3.95 4702 12.95 
18 pin ST .20 .18 10.0 3.95 COM5016 16.95 
20 pin ST MM5307 10.95 .29 .27 14.31818 3.95 
22 pin ST .30 .27 15.0 3.95 UARTS 
24 pin ST .30 .27 16.0 3.95 AY3·1014 6.95 
28 pin ST .40 .32 18.0 3.95 AY5-1013 3.95 
40 pin ST .49 .39 18.432 3.95 PT1472 9.95 
ST = SOLDERTAIL TR1602 3.95 

22.1184 3.95 
20.0 3.95 

2350 9.95 
14 pin WW .69 TM S6011 5.95 32.0 3.95 IM6402 7.95 
18 pin WW .99 
16 pin WW .69 

IM6403 8.95 DIP SWITCHES INS8250 14.95 
22 pin WW 1.39 
20 pin WW 1.09 

KEY BOARD 
CHIPS24 pin WW 1.49 

28pinWW 1.69 AY5·2376 11.95 
40pinWW 1.99 1.80 AY5·3600 11.95 

WW = WIREWRAP 74C922 5.25 
74C923 5.50 

LM301 .34 LM350K 5.60 NE570 4.75 LM1 800 2.99 TL071 .79 XR 2206 
LM301H .79 LM350T 4.60 NE571 3.95 LM1812 8.25 TL072 1.19 XR 2207 
LM307 .45 LM358 .98 NE592 2.75 LM1815 5.20 TL074 2.19 XR 2208 
LM308 .98 LM359 1.79 LM703 .89 LM1818 2.90 TL081 .79 XR 2211 
LM308H 1.15 LM376 3.75 LM709 .59 LM1820 3.50 TL082 1.19 XR 2240 
LM309H 1.95 LM377 2.29 LM710 .75 LM1830 3.50 TL083 1.19 
LM309K 1.49 Lm378 2.50 LM711 .79 LM1871 5.49 TL084 2.19 RCA 
LM310 1.75 LM379 4.50 LM723 .49 LM1872 5.49 LF347 2.19 CA 3010 

LM348 1.20 LM567 1.29 

LM311 .64 LM380 1.29 LM723H .55 LM1877 3.25 LF351 .60 Dual VCO CA 3013 3.95 
LM311H .89 LM380N-8 1.10 LM733 .98 LM1889 2.49 LF353 1.00 Function Generator 1.49 CA 3023 
LM312H 1.75 LM381 1.60 LM741N-8 .35 LM1896 1.75 LF355 1.10 Function Generator 3.75CA 3035 
LM317K 3.95 LM382 1.60 LM741N-14 .35 LM2877 2.05 LF356 1.10 Waveform Generator 3.95 CA 3039 
LM317 1.95 LM383 1.95 LM741H .40 LM2878 2.25 LF357 1.40 CA 3046 
LM318 1.49 LM384 1.95 LM747 .79 LM2900 .85 CA 3053 
LM318H 1.59 LM386 1.50 LM748 .59 LM2901 1.00 Tl CA 3059 VOLTAGE REG 's LM319H 1.25 LM387 1.40 LM1014 2.75 LM3900 .59 TL494 4.20 CA 3060 7905TLM31 9 1.25 LM389 1.35 LM1303 1.95 LM3905 1.25 7805T .79 .89 TL496 1.65 CA 3065 
LM320 (see 7900) LM390 1.95 LM1304 1.19 LM3909 .98 TL497 3.25 7808T .99 7912T .89 

CA 3080 
LM322 1.65 LM392 .69 LM1305 1.49 LM3911 2.25 7812T .79 7915T 1.1975107 1.49 CA 3081
LM323K 7815T .99 7924T 1.194.95 LM394H 3.60 LM1307 .85 LM3914 3.95 75110 1.95 CA 3082 
LM324 .59 LM399H 5.00 LM1 310 2.90 LM3915 3.95 7824T .99 75188 1.25 CA "'183 
LM329 .69 NE531 3.75 MC1330 1.89 LM3916 3.95 1.25 7905K 1.4975189 CA 3Ud6
LM331 3.95 7805K 1.39 791 2K 1.49 NE536 6.00 MC1349 1.89 MC4024 3.95 75450 .59 CA 3089 7812K 1.39 79L05 .79LM334 1.30 NE555 .39 MC1350 1.29 MC4044 4.50 75451 .39 CA 3906 
LM335 1.40 .69 7815K 1.39 79L12 .79 NE556 MC1 358 1.79 RC41 36 1.25 75452 .39 CA 3130 
LM336 1.75 NE558 1.50 LM1414 1.59 RC4151 3.95 78L05 .69 79L15 .7975453 .39 CA 3140 
LM337K 3.95 NE561 19.95 LM1458 LM4250 1.75 78L12 .69 .69 75454 .39 CA 3146 
LM337T 2.95 NE562 6.00 78l15 .69 LM1488 LM4500 3.25 .99 75491 .79 CA 3160 
LM338K 6.95 NE564 3.95 LM1489 LM13080 1.29 LM317K 3.95 .99 75492 .79 CA 3401
LM339 .99 LM565 .99 LM1496 LM13600 1.49 LM309K 1.49 LM323K 4.95 .85 75493 .89 CA3600
LM340 (see 7800\ LM566 1.49 LM1558H . LM13700 1.49 LM317T 1.95 LM337K 3.95 3.10 75494 .89 





• • 

Hardware Vectored lnterupts 
• Supports C/PM, M/PM , OASIS 

***Comes with CIPM*** 
only-$2, 100.00 

CONTROLLER BOARD FOR 8 " and 5 " 
DRIVES FOR THE Z-89, Z-90, or H-89 
COMPUTERS .... 

Comes w/CPM 2.2 on 8 • and 5 " 
media .............. Only $550.00 

ASHTON TATE 
dBASE II .. .. .............. $560.00 

DIGITAL RESEARCH 
C BASIC . ... . . ........... . . $118.00 

• SOROC Type Screen Att ribute Set 

• Halt Intensity 

COMPUTER 
• 8 Slot S- 100 

• 64K Dynamic Ram 

• 4MHZ Z-80 

• Double Dens ity D isk 

Controller 

• Pro grammable Baud Rate 

CALL FOR 
QUOTE ON 
DIFFERENT DR IVE 
OPTIONS 

California • 
Computer ti II~ MICROSystems 

• 	 2810CPU 
Only - $255.00 SALES• 	 2422 Dsk Cont 
Only - $330.00 

• 	 2065C64K 11 EDISON DRIVE * NEW LENOX * ILL/NOIS 60451 
Only - $320.00 CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

• 	 2200A Mainframe (ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
Only - $475.00 

TERMS: Prepayment - C.O.D. up to $100.00 - M/ C Visa • CCS Apple Boards 
Call for prices $5 .00 Processing and Handling added to each order PLUS 

• CCS 2200 System Shipping Charges. Please allow personal check to clear before shipment. 
Tested and Assembled 150/o Restocking Charge for Non-Defective, Returned Merchandise. 

Only - $1 ,625.00 Prices subject to change without notice. 

• SPECIAL• SPECIAL• SPECIAL• 
~~~ulUJ lR1 ~~~ 

CCS SYSTEM 2410 S-100-8TERMINAL 
INCLUDING CP/M 2.2" 

AND WORDSTAR" 
*FEATURES* • Feather Touch Capacitance Keyboard 

• 	 OMA Disk Controller • 	 60 Key Standard ASC II 
• 2-Real Time Clocks 

PLus ·Hex K~ypad . WITH : 8" SS/DD Drives Only $2850.00 
PLUS • B Special Function Keys ,, .• 2-Serial/1 -Parallel Port 1 
PLUS +20 s creen Ed iting Keys 5 Y4 SS/DD Drives Only $2700.00 • 

MACRO 80 ........ .. ....... $165.00 
SORCIM 

PASCAUM . . . .. . . ........ . . $320.00 
SUPERCALC . ...... . .. . . ... $235.00 

SUPERSOFT 
FORTH ................... . $170.00 
SSS FORTRAN ............. $215.00 
DISK DOCTOR ... . .......... $85.00 
C COMPILER . ... ........... $175.00 

(&commodore 
computer systems 

CALL FOR PRICES----------------11 COMPLETE LINE OF ADD ON DRIVES 

,.,,. Idata 
systems 

CALL. FOR PRICES 

• Shugart 801 's ... . . ...... . . . $395.00 
• Shugart 851 's ........ . . . . . . $575.00 
• Qume OT-S's ........... . . .. $540.00 
• SA 400 ... . .. . .. .. . . .. .... . $230.00 
• SA 450 ..... .......... . ... . $340.00 
• SA 410 SS 96 TPI . . . .. . . . ... . $375.00 
• SA 460 OS 96 TPI .... .... .... $425.00 
• TM 100- 1 ....... . ......... $230.00 
•TM 100 - 2 . .... ........ . . . . $340.00 
• TM 100 - 3 . . ... .. ..... . . . .. $375.00 
• TM 100 - 4 ... . . .. . .... . ... . $425.00 

TANDON SLIMLINE 
• TM 848 - 1 ... . ......... .. . .. $460.00 
• TM 848 - 2 .. . . . .... ... .... . . $550.00 

FOR APPLE -CALL FOR PRICES 

• IeltYideo 
SYSTEMS 

CALL FOR PRICES 

• Anadex 9501 .. . ....... $1 ,235.00 
Graphic Printer 

• OKIDATA 
82A ... .. . . . ... .. . .. ... $465.00 

• 83A and 84A . ...... . .... .CALL 

2).vA) 
Apple 8" Disk Controller Card 
• ZVX4 Dual Density, Single & 

Double Sided ­ Auto Boot 
..........................$395.00 

• Disk 2 + 2 Single Density 
Single or Dual Sided 
............ ........... .. . $300.00 

TERMINALS 
• Adds Regent 20 ..... . . .... $570.00 
• Televideo 910 .......... . ... $575.00 
• Televideo 912C ... ...... .. . $665.00 
• Televideo 925C . . .. . . . . . ... $740.00 
• Televldeo 950 .. . ... .... .... $950.00 
• Ampex Dialog 60 ... . ..... . $895.00 
• Zenith Z19 ...... .. ... . .... $745.00 

MICRO PRO 
WORDSTAR ....... . . . . . . .. $275.00 
MAILMERS .... . .. . ........ $115.00 
DAT A ST AR ... ... .. . . . . .. . . $265.00 
SUPERSORT I .... . .. . . . .... $190.00 
SPELLSTAR ... . ..... . ... . . $190.00 

MICROSOFT 
BASIC 80 .. . .. . .. ... ... . .. . $290.00 
BASIC COMPILER .......... $320.00 
FORTRAN 80 .......•. . ..... $400.00 
COBOL 80 .. .. . . ..... . ..... $600.00 

BMC MONITORS­
W/GREEN SCREEN ..... . ... $ 95.00 

ZENITH VIDEO MONITOR­
ZVM .... . .. ..... . .. .. . ... . $145.00 

AMDEK MONITORS­
AMDEK Color 1 ... .. . . .. .... $399.00 
AMDEK Video 300 . .. ... ..... $229.00 

w/Green Screen 

DISK DRIVES 

• 	 C-ITOH 
PROWRITER ........... $525.00 

• 	 C-ITOH F-10 
40 CPS ... . . .. . ... . . .. $1 ,500.00 

• 	 C-ITOH Comet II . . .. .. .. $810.00 
132 Column Printer 
9 x7 Dot Matrix 

• 	 MPl-88G . .. . . . ... ... . .. $600.00 
• 	 EPSON MX 80 . . . . . . ... .. .CALL 
• 	 EPSON MX 100 . ... . ... . . . CALL 
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l:.piion MXtlOFT fri c1 \on {1 r 1'>95.00 
t::p•on ~L'( IOO 1n colu mn 
(;ral\rU 80 opuon 70. 00 
Apple 110& cabl e (8 1311 129 .00 
Ser ial lrlt ll rfacc {8Hlt 79 ,00 
& r l.'-' lnte r •• 2 K buf. (8 111 1) 145 .00 
Cab!.. fo r TK S-80 35 .00 
lEE I:. -1 8 11 Lnl ., r-face (8 16 1) 6!1 . 00 
lh•p lacerr>enl he;i.d 45 .00 
n._11J .,.c1:1n.~1 Rtbtxln 14.00 
1-' ap.: r 3500 1herls If 1/2 3').00 

NEC PC-8023A 

$535 
lloc•m:nr1•, bl · direc:11onal. lo,tc ­
seckmi;i, fr1 ct iQR o r tr,.ctor feed, 
lrnpact prUucr. Compltrt c graptUcs, 
UpPCr Md lo.,.·e r ClllC: ASC II , G rt!l.'k, 
math1m1 tit lc1 alonR wtth t~ ability 
to p r ln1 dot 51 raphlc 1c r e o!n 1ma"c ' 
d1 r e-c1ly ont o pAp e r . 
Prq>0rlion (ll llpac1n c M(l 132c(llUm n 
com pre•1t>d print make t his low 
coat machute th0 he» t v~uc lrl to • 
day.1 prlrll e r m a rket. 

P-300 
P-600 

PRINTERS 
1-.pson M.Xt!O PRJ~~LX80 $ 47 5 
Epson M.X80J·-J' PR l:.~LXl10F 595 
Epa on ?-.LXI OO PREMXIOO 
Anad::-x 95 00 PR l\9'i 00 1295 
Anadex 930 1 PH.A9501 l 2$Vi 
Anacom HO PllA1 50 107!"1 
IDS Pape r T gr. PR G4' 60G 1095 
ms Tige r 560 PRG'iGOG 1350 
Diabl o 830 PRD6 30 2150 
Oln bl o 1650 PRD1 65 0 2850 
Oaa bl o 1640 PRU1 640 249 6 
lJatasouth 180 PRU1 80 1350 
Pl"intronlx 300 PRP300 4500 
Prlnt r onhc 600 PHP600 6 150 

NEC/Sell.um I 
NEC /Sm 16K 
TEC / Starwr it. 
O<ldat a 80 
Odda t a 82 
O <i d3t a 8 3 
Teletype ·1 3K 
Texas lns. 810 
Tex. lns 81 0 C 
Centronic s 7 30 
Centr<lellC 9 7 37 
Cen t r onl c s 739 
Ccmmx 704- 9 
C<:ntmx.704 -11 

PllN55 10ps 2695 
PR N55 16ps 279 5 
P R V300 1:195 
PR080 4HI 
PR062 6l f:i 
PR063 895 
PTT4320K 1095 
PRT8IOB 14 f> O 
Pll.T810C 1795 
PRC7 30P 52!t 
P RC7 37P 6U5 
PRC73 9P 795 
PRC704<l 
PRC704 - 1 1 

SYSTEMS 

r ~- - -

Sixteen Bit Memory 

5595 
February Price 5850 

30% Price Reduction 
Utillz.ln g the n e w Hitachi 6 167/2 167 r ;.111 chip. t h~ Stati c 64 Is the m ost 
c ur r ent t echnoiO!CY a vail able is S-1 00 m~morv pro.lucts . 
24 bit e xt l--nded address ing , S o r 16 bit dat a paths .i.l on11: wi t h 16 b u r e ­
quest and a cknowl e dge m ake this u niqu e boar d compl '"• td y c o m p atable 
with the 1 EEi!: 696 S-100 buss s tunda rd. 

The Sl i!.tl c 6'1 h.uJ been en gin ee r e d to all o w e ach 16K s c~inent of m e m ­
ory to bt- bank •elect able auppo rt in j! m uhiu s er s y11h.•ws . O.hc r 1Jelect ­
abl e featu r es a ll o w the boar d t o fully lnt ejil r a tt' wlth a.I I c urrent bank 
s el ecti.ns ec hcmc11 including C r omex and Alph;;.-J\.l ic r o. Qle r :u es wit h 
all 16 bU compute rs includin g Se aul e Compute r s, Tcc m a r and Lomas. 
Ueslgned fo r 01\lA opt:' r a tion :r1 a t clock frequenc ie s ln e xc ess or JO MH<t.. 
Standbv powe r c onsumptioo lc t1 11 t han one Am p. 

l 'he new Zeni.th ZVM -121 monito r featu r es 

~1 J~z-3~~~=.~~tl;.hosphor tube along with 15 

Swi t c h selectable fo r 40 and 80 c haracte r 
per li.n e screen fo r mats . 

T o add t o t he total integ rity or t he product , each boo r d 1s 11ub1ec ted t o 
e xtensive high tem peratu r e hurn - m an d t e a t procedure s. Ci\L­ 6400 

3101 
Display 

Terminal 

N ew rrom t e Ampex Corporation. The Dl •logue 80 fea ture• remOVilhle keyboa rd, 
d\aplay•bl e two P•ll:H Hou r optton:ll) dual 11rosram key• . hlllf lnten•lty prOl tu..'\.ed 
f1clde and •tatu1 line. T r an1n1\u1 dat a eithe r block. line o r c ha racte r mode. 
E•cellent value. VDT -080 1 hlpplna 47 lb• . 

VIDEO TERMINALS 
ADDS Viewpoi nt 
ADDS Regent 25 nu me ric cluste r 
ADDS Regent 30 25th statu s Line 
ADDS Regent 40 lim ited g r aphics 
ADDS R egent 60 Block mode 
Ampex Dialou ge 80 two page,detatch 
Digital E quipment VT -1 00 
Digital E quipment VT - 132 
l BM 3101-10 charact e r mod e g r een 
IBM 3101- 20 block mode 
Visual 200 
f f' levideo 9 10C (new) 
T e le video 9 12C 
T e l e video 920C 
Televideo 950C det a tchabl e k eybd. 
Zenith Z -1 9 

V DT-RVP 
VDT - R25 
VDT -R30 
VDT -R 40 
VDT - R60 
VDT - 080 
VDT - VlOO 
VDT - V l 32 
VDT - 310 1 
VDT- 3101 2 
VDT- V 20 0 
VDT ­ T910 
VDT - T912 
VDT - T9<0 
VDT - T950 
VDT - Z - 19 

595 
850 
950 

1195 
1495 

1595 
1895 
11 95 
1395 

995 
595 
665 
745 
985 

VIDEO MONITORS 

EPROM ERASER 
unra Vilot Products 

BMC KG ·12C 20 MHz 
P31 green phosphor '169 

NEC gm .1201 ___ 189 
Zentth gm ZVM121 _ 119 
BMC color compostt _ 339 
Zentth color 13" __ 395 
NEC RGB1202DH _ 895 

Accepts comp osite video and is fully com ­
p:itable with 80 column Appl e ca r ds. 

VDM -121 20 lbs. 

ACCESSORIES FOR THE ·~ APPLE 
COMPUTER 

CA L IFCft.!'.' IA COMPUTE lt SYSTEMS 
Ar hhmtl'llc Proce•1'1or 781 I B/ C $319 
Asynchronoua serlal ln1erf;1ce 7710 129 
Cen1ror1lc• l11terface card 7728 95 
12K PROM Module 7114 8 9 
Calender/ Clock. Bat. back-up H24 99 
Parallel Interlace 7720A 99 
Pro11: r amabl.r Tim e r 7HOA 99 
Anll.1011: / U!eltaJ conve rte r 7470A 99 

MOONTAIN COMPUTER PROOUCTS 
lntr-o X-1 0 •y•tem for BSR $239 
lntro x -1 0 ea.rd only 185 
18 channel AD/ DA 8 bit 319 
Ar.pie Clock banery b•c k -up 22S 
9.ipertalker SD200 2.45 
ROM Plu• with filter U S 
R 0'.\1 Writer/Programme r 1 l9 
APPLE UR A.NO PHOOUCTS 
Apple l.Mtguage c ard

MIC ROS0i''1' PRODUCTS 
Apple 10 Z - 80 CPU card 

D . C. H /\Y ES PRO DUCTS 
Mlcromodem fo r Appl e 
COMPUTE K STOP PRODUCTS 

J 79 ~=: ~::~ :!!~~~~~~Jer 
/\pp.la par allel ln1e rfac e 

"' "'... 
"' Jl S SSM ~UCROCOMPUTJ-; R 

Double Vl1lor1 / 80 Colum" Video UO 
Oual •erlaJ p a r allel Interface AIO 

sonn1-; NTO VALLF:Y ASSOCIATESIN TERACTJVE ST RUCTU RES 
18 Channe l AI D ca rd AI0 / 2 275 IS " n oppy controller IPaae a.1) 360 

5-100 BOARDS 
Assembled • Tested • Burned-in 

.. _ ~. , . 
-~ ~/ 

CPtl BOA ll lJS 
C...tt r. Co1q1u te r Zll l OA 7 - 80 

U:\I.\. ·nm< nuc- r::a 10 ':':•·,o 
loOJ\xlu1 £ - 80 '.,!! IH•, l i\lllt 

HUt: - l./110 2J!l 
t.od~t 808'./80 811 dull.I 16 bit 

µ roce•sor DUC - t.t!IJ 
;\lc;i..su r en·ent S~·11tcr• • 7-80 

4•crlo..l 2p;1_r alld real Ill:" 
clock , R vector HD · - \tZ80 ·1-1·, 

SI) Sy•ten•• :m C ·)OO 7. ­ 80 
11•\lh 11e rlal A. 11o1 r uli d 
110 port.• 1mc­sncz 

Tclctl!k l-IJC -1 sin~ l t' boaNI 
CPL " Ooppv du1k com roll,· r 
plu11 110 1mc- H>Ct 

\ IAl!l. f. ll A,\IJ::..$ 

Cal if. Co1T •11u1t• r :noo \ I ! s lOl 11. 

p -.,.er llUpply L :\ i\l · C2:?00 
11::1 1 :? s l a1 u.bl e l..r'O\l • rt:? 
I L i n • IOI lab!\> I '\1 - r2? 
0odbW t maiofr n . 1-, , 'lt - V \lt 

'1 ~-:0.100\" BO,\RO!": 
C.il1!. C<>1,,puter :!O&~,, 11 lh. 

Jv.ar11tc 1• ,.mory U1'~1 - C"!'lii'1 

c..h f. Co11· 1,..1tcr ::!Olt'l 16" 
!llAliC ""ll''Or \• Hll:\1- C:?Olti 2:1:< 

c •lif. Con•puter 20Jl t:? h. 
~1111lc- n.rmorv IHIM · C:.!0.l:? 

t..o.Jbuu lt 11.11 11 6 ~ k ~t.d!c 
n <·n M"'V 16 bh IJllA1 - L17 10:!~ 

SU Sv•l t''"" l:.iwand'>r.••' JI 
16h. dvn•n le l:ILJM·L;,1 s ~u·, 
a ~i.. dvnnmk H ll l\1·! .'\6 ~ 11·, 

~l~aau rt>ml!•ll Sy11en•fl 1Jl\1B6·100 
for Alpha '.\herolill\1· \llilOO 611·, 

l.PRO\t dOARDS 

IJit1iuJ HesNr ch llk. 271 ':> 
pron•& extr;i l3U\1 · 0 P J2 

SU Sv•h1ms P rom - I 00 
pro11:ramm er HIJ,\1 -1-'I OO '2">0 

~ •l!!!ll!!JM! 

I -­ .. • 

•... ..~ - _:f
"I = --~ 

I l .( lPl' V IJ IS K CQ\'Tll(lLL l::R 
C:tllf. C01.,pu1,. r 2'22A wi th 

:!.? C P \1 IJU l-C? 422 :129 
v.,.dba.1t 'Disk ( ) hl r..a1o.1 r eJ1 lh.. 

NM .; 7fl'i cont r Pll e r . OMA 
.1rbll r at ion lil)l - (i l>I 

Morn11U rcmient Sv•t en>ll 7 6~ ch lp. 
1Hndt' 11. douhle denutv . l::rro r 
n•covc rv BU I - .\U -I HI 

S>1 'Wstcn'I \ 'cr1111noppv II 
i.l<A.1t1 lc<1.,11111 1v n m ·V1·2 111t 

r.1 r ht!l l IJ /U UUJ.-T !--2 11 9 
\lor ro1< IJe1 i l!f1 IJl •k J ~key I 

t11111•le dt"n•llv HUJ. •UJI 195 
\lorr<,o,. De• 1 ~ Unck Jockey II 

tl<.•llllt den•Jtv RUI . lJJ2 :S -1 5 

ll'-1 1 HI ACk. HUA!ll l::;. 

C11l~f~'"~~~h;.~r ~1~~:.~~:!7 1& 
\lo r-row llt'llL'1'1.9 s ... 1tchbo.tr d 

:? t11t· rt ..J1 -I parl liU l" · \ISB 219 
\ lorr ow lle11ii:n11 \ lullibmud 

l so:rlcJ/:lP . • H BIJT• i\1M li 275 
1.....11.,•u1!11terf1c,.r( n e 

! 11cr1.J/2 p.. r I UIJS- C... ~I 
lot~Jh1..1 lnt1: r fac<:r rl<lo 

I ~·· r 1.1.I/ J p ..r I IJIJ:i,. (;1)2 

~l'I C l \LITY HOAJI US 

t,/I C"" 1.ut•·r r •· ..U I I ••·<' elocltl 
•·.,J .. ud.lr HllS - C.,. •.:h. 

·\r11H· t.kc. " •r1· 1<1rup pf"uto • 
tvpc bo.lrd HU-, - 1\ V.\\ 

\rl"t' t. l !•<" , ( ;;>rn· r .ll l 'll rp<>''h' 
p r~o boar ol l41l~ · A(1 I' 25 

<.001..:...1 ~t'Ct ru 1> t"Olo r 
bo.. r .1 OIJS­ t •SC w; 

11. C. 11 tv._..., S• I OO \l1cro­
1N1tk111 BflS-ll MI 3'>0 

Mu lh·n l ' r oduct1 eictcnd" r Uoa r d 
A lvL'i<." pr ub" kt HIJS- \1 1 HI 

"1u lt •·u P roducu q lto­ cont r o 
b<>11rd kll HUS- MOC 

Rotron Muffin Fan 
$1477 $ 1 2.00 If; 100 

10 .50 @, 1000 

1l 5 VAC . 7 Watts WR2AI 



Your Choice 
SCOTCH 

MEMOREX 
VERBATIM 

16 Sector 

744·16 526.50 
3403 3405 26.50 

525·01 525·10 NA 26.50 
104/1 107/1 NA 39.50 

Single Side Double Denstty 

l104110 I101110 I NA I 45.oo I 
Double Side Double DensHy 

745·0 745·10 745-16 42.50 
104/20 107/20 NA 49.50 
204/20 NA NA 59.50 

EIGHT INCH DISKETIES 

Single Sile Single llensfty Single Side Double llensfty 

740-0 29.50 SCOTCH 741 ·0 39.00 

29.50 MEMOREX 3090 35.00 
3740/1 39.50 DYSAN 3740/0 57.50 

Thirty Two Sector Double sile Double llensfty 

740­32 29.50 SCOTCH 743-0 47.50 

"-"""'..,""' " " ·•;:: MEMOREX 3114 39.50 

::~: OYSAN 3740/20 65.00 

PL.EASE PHONE FOR VOLUME PRICING. 

I 

16KOYNAMIC 
$2.10 

4116 100· '1.85 

2167 70ns. 

2716EPROM 
$4.95 

100· 54.50 1K· 54.00 

2732 EPROM 
SA,_E sz95 

STATIC 
ea. 32+ 100+ lK+ 

21L02 l K I. 19 I. 09 I. 0 5 . 99 
2114 300n s . 2. 95 2. 75 2 . 5 0 I. 99 
4044 - 4 450n s . 4. 50 4 . 19 4. 00 3 . 75 
4044 - 2 250ns . 4. 95 4 . 65 4. 50 4. 25 
6 11 6 16k 24 pin 7. 95 7. 50 6. 75 s. 45 
2 167 / 6 167 20 p in 11. 95 10 . 75 9 . 65 9 . 25 

EPRDM 
27 08 450ns . 3. 95 3 . 50 3. 25 3 . 00
27 16 5 V. 4 . 95 4 . 00 3 . 75 3. 50 
27 16 t r i - volt 8. 50 7. 95 7. 05 7. 25
2732 Int e l / P i tac . 7 . 95 7 . 50 7. 00 0 . 65
2532 Texas In s t 12. 95 11. 5 0 10. 00 9. so 
2764 64 K Eprom29 . 95 27. 00 25 . 00 23. 5 0 

direct connect YourChoice 

MODEM $169 
Ui r c('t conm:ct modcn111 \ lin nn ate loss or infQrm.,11on1lu<"101lwcJrl}()flCOmpn:g•ioo 
:\.~rux:ioted with ncouHt i (' mndcms. ChooH•• dth.., r or l h.,s-.. t""o ;;r .:.i1 u11its, 

l'h <: U11iv~·rs..J D... t:i Sys t(•JT<s 1 03 1~ 1' Ill 11wm:h 51'.' l ectabl c b-t11•ccn 1U11Jwcr and o r l J.1 ­
i11at<..• 1uodt•1J, t·ullv B•·ll I OJ comp111 .. b l t! . lli r<.:ctlv conntrcta to the nl.""' modulu r 
tl' levhone Jue~ . 100 .... pc.owtc r l!d from th11tdq)honc line. "'o need 10 loc.•t r rnodem m 
proxHHl'f to \. <.: .1JOwc r r ••c:e11tldc. ~IOU· IOJ LI' 2 pou11d11. 

l\ovauon • u •· Cn.t f' Ul'll1cct• to u1011t of llll' llC"'' •- Lk.. ll" n°udu l a r h;uidsr:111 . l<lr;.JJ fo r 
multlplc Hne o(fic:c tclephm e11 . Ht-quires l'xtc r naJ 1\.C. power. ).fOIJ·l)C1'\T 2 Lb. 

SWITCHES 
ll lP S\ \ l'l" t.:111·.S 0TCX;t;J.I. ~a . 100.. 

110!1. •·;;i. IOO• lh ' 7101 on/<Yl I. ! ti . !t!I 

-1 , 1:18 . 7', • IHt 710J on/urf/011 l. J!i I. HI 

~ 1: ~~ : ~t :~~ ~:~~ :;,::;:: : :~~ ::: ~ 
12 I . l :f .!1~ .\:1 1 720'> tl11<J1 mn1 l. 85 l. 6r1 

CONNECTORS
j6 

GOLi) LUCE COl\NECTORS 

S·l OO .1 25" ce111era f'11Ch JO• 
lmsa! !older .2.'>0 ro\11· $2. !IS $2.50 
ln•sa! wlrc "'·rap (TU :1. 95 '.l . SO 
Sullins Hi · R el. . 250" -I.SO 4 .00 
Su llins lli · Rel. W/W 5. 35 U.10 
SJ.llin• I Altai r . HO" 4.!1 5 ~. so 

.1 56 '" Ce nlfl r ll (su1.nd;1rd) 
22/ -1~ k:1m Eyelet 2.50 :!.IS 
:J6n2 Dls it a.J Group S/ T :.. 95 s .so 
J6n2 Dlrttnl Group wrw 6 .60 6. t ~ 
i3/U6 ~ l o1orol a 6600Sfl' 6.60 6.l 'i 
4 3/86 i\loi.o. 6800 wrv. 1.00 6 . 6 5 

11.IECRATED cmcurr SOCKETS 
Low Pro ffit! Wirt! \\r r.p 
f:ach 100 ~ each too ~ 

S.10 S.09 $.46 1:. 11 
.1 0 .IY.l .·n .41 
. 12 .II .SO .>15 
.I S .U .66 .61 
.26 . 24 . ~ 4 .87 
.42 .-10 1.60 1.-17 

" U " 

crt'.,'.,'.,'.,¥;\i,:,:::?i 
lo<;: :;;; ;;;;;;;) ol 

mt 

l'vp._. <'ach 10· 2-I ,,. 
Dl:.!I P m:U._. $1.60 il.40 $1 . JO 
lJJ:,;USfemal(i 2. 2s 2.00 1.90 
UI:. Mod l. "iO 1. 35 1. 20 
DA15P .n;;i..I<_• 2.35 2. 15 2.00 
D1\l .~S re1n llle J.25 J .10 2.90 
DA hCIOU 21P 1.60 1. 35 l.30 
D l-l 2">P 1n:Je 2. 50 2. :15 2. 25 
UB2SS remnh:J. J5 J .1 5 3.05 
DU hood 2/P I. JS 1.1 5 1.05 
l)CJ7P male 4. 20 4.00 3 . 70 
l>C375 rl"male n.oo 5.75 5.50 
!JC hooct 2/P 2.25 2.00 1.75 
UDriOI' roalc 5. 50 5 . 10 4. 7') 
IJl.>505 rt!ma.le 11 . -10 B. 110 8,00 
0050 hood U P 2. 60 2.40 2. 10 

C ENntOl\ICS 
57· 30360 7.9 5 6.75 !1 .7 5 

RIB80.' CAULE CQriNECTOHS 
17 fJ 4 S 0 0 d i11k 4.85 4.U 3.95 
20 /i O l'RS · 80 5.6fi 5 .05 4.70 
2:;r;;oa disk 5 .90 "i.IS 4. ltO 

NEW 
OLIVETTI 801 

* OLIVEITI 801 single 

* OLIVEITI 802/851 double 

SHUGART 801 /R single 

SHUGART 851 / R double 

QUME DATA TRACK 8 double 

ONE TWO 

s319 309 

425 419 

395 385 

525 495 

525 495 
* The 8" Olivetti drives are aprox. '12'' wider than the Shugarts. 

Five Inch Disk Drives 

OLIVEITI 501 I 400 single 199 185 

OLIVEITI 502/ 451 double 235 225 
Upon request, all drives are supplied with power 
connectors and one manual per order. 

230 volt 50Hz . 

Two Ohelli 801 disk drives wHh power supply, 4" exhaust Ian 
complete in dual enclosure wHh al necessary power cables. 
Documentation included. 50 Lbs. CAL-2801 

Signal cable add ' 35.00 WCA-6500 

Same as above bu1 with: 

Shugart 801R MSD2801 '1195 Dlvettl 802 
Shugort 851R MS02851 1450 

SPECIAL 

$89 
Volumn Pricing 
Upon Request 

Seagate Compatable 
7.5 MEGABYTE 

Winchester Hard Disk Drive 
We have priced this so law thlt the manufacturer has asked not to use 
their brand name in our advertising. 
Industry standard Seagate plug compablble . Drive Its into the same space 
IS a 5\\" ..P1'Y dbk drive. CAL·56112 

S-100 MOTHER BOARD 

s35 



APl)le U lfil( 
Ac>c>ll!ll ..111 

Aooll! II 6'tll. 
4DOle 115'111.* A;~~~ 1 ~~~~·a & v 1..on ao 
AVAILABLE IN S TO RE O NLY 

• ooie O•P. 11 ...1.n1e111c.e 
Ac>c>le 0 11l II • o .... 
Slltntyo• P m'll•• ""' "'\,~~t.P101oiyoe C.fd 
IE EE ·•H 1n1er r1 ce \~ ~~\,"' 
I ytlr 11'-I ""l" l nty 
P1r11i.1Pr1nle• 1n1 .. r1ce 
Comfftu...C wt t0n1 C• •cJ 
Puc11L angu1ge SyNe"' 
Hogn Sc>H-O S." • l tn1erl1c e 
4 oolesoll II RO M C.ra 
lll''IQUilge C.ra 
17'° Green Mon1IO• 111

if.. Prohle Hud Ors' Su~y1tem 
G<aprucs l101e1 

MI Cl'OSOll Sottcarao 
MI C•OSOf1 18K AA'-'c. tcJC 
SSM AIO Fl lll/Pat..el 
Tne lleytio••O Comp•n• Jov•t<lo. 

LIS' 
' 'llOm 
"""00 

"" 2!1 1900 

LIS T 
s 6 • 500 

"' 39500 
"00 

• 0000 
22S 00 

"'"''1'1500 
. .. 00 
'" 00 
20000 

'""'32000 
3'9500 

79500 

Nu met1cP1e1 
Moun111n ComP1Jte1 RO Mplus 

R0 MW"111 
AA!i.! Ph•I 
CP S M..1r1une11on 
E•P11n.ron Cna.ssi1 
Tl'lunGefCkK• 
X· 10 OOllOn 
Puc • IOp!IOn 

VerucarcJ • mt 
CCS Semrl 110 

P11 allel I 0 
M & R (nterpu~ 4c>c>i.Fan 

Su0 R MoO 
Ati • S •" !Cn.• S...DOI, 
Sf.IOA Tet fft 

4 LSSm<i'1e<m 
C01>1ul 5MOti,l•d0isO. 

IOMD 

'°"' Apple 161( UPO•ldo! Kol 
V0111 • Voice Bo• 
Scon VOICI Aec 

V11oc:a1C 
Supe•CalC 
V•11 l re naN1s+PJo1 

V11<Te rm 
BPI General Leoge1 

Accounll Rec•••lble 
l11wento1y 

Mocrocou11.. 
Mlt:rO l•leg•ll)ft 
Accoun11ng P1u1 
OB M<isll• 

S uoe• So" 
U.o! M t1gef 
0 11a Sii• 
S OOlffS t• r 
VT S -10 CP M 
Fo11r1n 80 
Cocci 80 
PFS F1ht10 Syste m 
PFS A1p0r1 

• CP 
, 1029 00 

•09000 
122SOO 
111500 

•cP 
' 52900 

• • 9 00 
3!1500 
'"95 

31500 
17500 
IS995 

""''• 2S9S 
17'95 
15995 
11• 95 
21500 

""00 
... oo 

•900 
129 00 
•6'00 
.. oo 

11900 
1651 00 
•'900 

""189 00 
69900 
•2'00 
•• oo 
.. oo 

moo 
'31100 
.. oo
••OO 
"" '99 00 

'91100 
"9 00 
"" 00 
•3~00 

52ot0 00 

"" t • ll 

"" 
s 169 00 

... oo 
m oo 
•69 00 
•29 00 
32900 
3" 00 
3" 00 
'"00 
>2000 

119S OO 
11900 
25900 
1'900 
8900 

Qume Only $569.95 

OUM E 01 18 0 10 ().r$ 

MPI B.5- 1 ·~ 11" .tQ 1•.acU 
S1'1u9etl SM 00-5 I t • "TrlCU 
s nugan 900'90111 8 
S"'""'"' Snug1•1 Como••ble MoOl l F00-12'1) 80 
P EASCI ""00.1 U 1 Dull 
MPI BS2 5 11' Dua l 
W4NGO.'StEMENS 2 
""Pl 1 1 Double l•ecll Density S.nvle S tele 

to Traco 

S S609S 
27900 
271 00 

"'00 
. .. 00 
"900 

119500 
3'100 
19000 

3 7500 

*v.-oon IO 0 90•2• OilOUl'f c:• •CI 
V •~ oon • O O ~ co1 """-nc...,en1 
V~oon 20 0 •o- · C.llH RO M* -.&00 Oouole Oe11'11y 8 Cot11•oile11 
MM99 ¥0oC• music 
GB15 IBM Rt19e<lt APc>lfl I 0 
POS Pf:I O M 01,,.IQPment 
TYP( AH(4 0 8 UHER 

Vl514 V-OAIV( 
Moctt'I v .1000. ftoP9Y ll lM 
endoau1•• wllh O u nw Oautr H I 

C ABIN ET 
"" 2 1o1ng1e .. cteo a""*' os6c 
.,.12 OOUOI• ..Ol!G 0"~1 0$&t 
4 900 Double den111y cont10lle• 
{IQf AoDle COITIDulltlJ 

VIS TAV BO 
...H1 0 15'C Ol'IVf. 

1•9 00 

"00 

•9S ... ·: : 
19500 169 00 
S9500 399 00 
•9 95 J~ 00 

Vision 80 

$299.00 

s '99 00 

v ao S.ngle a1+111! use D• 
v ao Dull a n .-e c1~ ,,, 
OIS 0 10 al10 11;1.table 

lSu ooheo sm oo 
Se1>11•J1!ely1 S51!1900 

A2H•,.111plu9-comp11101e 
S 1ve '300 on au..1 °'"'• ~r•l•m 
005 M>ll"' INI no11ncluded l!Sl 4 CP* A2 S • • 143 1( Q11,e $4 79 00 i( S.Jet OO 
A 2C c ont•ow.. 100 00 89 00 
A-OS u• 160!< Oro"4:! U9 00 365 00 
A70S1 1• '86K 0•1>e 595100 • 8000 
4 .0C cont•oller tor 4ot0 A10 100 00 79 00 

llm:!llllmlllllii 

. .. ' "1U Cl •Uf 11om . sr.;i.1 ""' ' • • ltlil •1~1.Kl ll O I . 
I ~ ..... •-lllSc.. i\ 

/• !• I""' "'U ~' A,.,.... I, ,'~ 
<,,'! •j I! ...... M 1•~ fJ <t•' O 

• t i !UCO llUtl Slllt DOll l ll ei U ln h 
~... I <,.•1 '>ecV"ll SA~\, Mill ...1 

I fl .. .._.,.. IJ.l·;f ... , .. (~ 

~·,. It !• ti,.. n_..:l \O (• 

• I l W'• Cltl"IU • llHllS 
lf'llf• .... .,....,..~·.•·i 
I(.\• • I lt."1>'Ql'i)oo"""•~ 
I ?0' 'Jr·'-°"'"'"'• 1·i. 
'"~" 'o;jl1(1...,t... 'tdrd~~.llJ . : 

• Aul omaUon or 
Robo11c Assembly 

• Educal1on in 
Robollc P11c1p1es 

• Art ll iciat lnteltgence 
Exper1men1s 

• Compu ter Art and Games 

M C!ObOI Mu'11!'>0 .-111 5 

· · ~~'oo\ 

$1695.00 
Comoletel't' 4uemtlll!'d "' App~ca1oon1 M1nU1I S I~ 00 
ARMBASIC Son"' ''" Fo • TRS 80 399S 
A"'"°UhQ1'11A_.e1entl' M.-ntill 16 9 S 

MoC1111Pi212 G......, 
MOO ., Pi J 12 O•lnge 

AOOttr 1 0 & c;.110111 
Gflll•I• oohon 
tEEE10 & <• tlle 
s.r.-11 0 & cao11 
Ser111• 2111 & CIOle 
un..1rut G• ,11on oe1 Ut1H~ 

• « 
802300! Mair" 

OIA•lO 

• 630 °"''Y"'"ffll
1tl CIOf 

C ITO HN ISTA 

if.. Still "'"'"' V300 

851 0 

4 NAOU.,...,,,, 
OUME 

"' ~600 .. 11•11pl'l.cs 
!ofiO(l 1• 75 U •f!-oe 

TElEVIOEO 

"' ""' '""' 9'0C 

MOD EM S 
NOVATIOH 

C o> 
OC11 
Apple <:<II 
AutoC11 

HAY($ 

LIST 
S395 00 

16K Ramcaro 19500 

Sale $169.ss V1s 1on 80 d isplay c aro i v 1s1a 1 395 00 
ALL THREE ONLY 5679 save S306 

l •S t • CR.... * S.29 00,,, ,,.00..."' "'"' "' '9 00 

""' '900 
'3000 9'00 

'"" 9'00 
11500 1'9 00 

"" • 3595 

79SOO ... 00 

"" • 229500 
2• 900 •999S 

"'5 co1 119S • U 9500 
•5 cos 219500 179:>00 

100 COi "' * 6 7500 

'30000 

199>00 

1J9 S OO 89900 
169~ 00 , 199 00 

BROTHER 
Oaisywheel Printer 

Only 

$895 

LIS T • CR 

s 69900 ' !199 00.,, 699 00 
... oo "' '° "" ... oo 

MAX· O U T 

YOU R IBM PC 

AT A R I CO MPUTER 
llS T ACP 

~ •lfiKRA !i.I '"'"' '339 .. 
600 BH•C Langu•ge MOdule ''"' '1 00 
600 "' 16K RAM ... "' 699 00 
• 10 P•og R KO•det " "' 0000 
625 Pm\I.. "'" ''""8JO AcOUS l•C M~l"I "'" "' 00950 lnl~•IKe u oa..,.. :1111!1 1ag95 
Mt" Ifi ll R4M .... 1'00 
M"T!t 311( R4M ..... •39 00 
ATARI V1siC1lc 200 00 "' 00 
A TARI P1c- M<1 t1 .. .. ,. .. 

- l>Sf ACP 
4 1a11l fi!t ..... s 1• 00 
4 1aro311( 19100 >30 00 
VI(: 10 lfiK 199 so 149 00 

FRH TCS BuS+NE.55 SOFTWARE 
"' OU•cn.se AJA G l 4 P P.-y•otl lnvf' ntO'Y 
l 110000 VALUE I on1 , 

610-1 
... 110 1 

CPIM 
SucierC..IC 
Wo•CI PrOC4H U\9 

HP­ 125 

!JI ' l't'$fl!m 
6 s,51em 

81901 M 5 1" °'1111 1 IOpp~ 
113~ !:> 1 " FIODPY • W lflCl'le'!ilt'• 
M9!J A 8 0...1 nos1pv 
7 '70A Plotlt'• 
92901A 32K MOOule 
'2906A 641< MC:.0.11#1 
8290'JA 1281( MOC:1uh1 
82900A C P1M "" 16'.C. 

HP o Cv .., 2 l !t rneto>0<1; 
HP O C C,.1c.,t.lla< 
Memo<y MOdulfo !or • IC 
Ou1C1FI AM 
Ca rd Re~r lo• 41 C C V 
P< .t1le• '°' •• C Cv 

llST 4cP 
S"995 S2•96 00 

J79S 00 * 31 9!1 00 
10000 1fii l5 
195 2391.!I 
soo •29 1~ 

llST ACP 
'1•9500 ua~ oo 
'75000 2~00 
2)95 00 , 050 00 
'15000 109!100 

117500 
416500 
513500 
1)1~00 

1• 900 
J1900 
67500 
.,,00 

,..00 
1899!J 

"' '°9S 9395 
16995 

~ll~t~~:::;..,• ~,~~l•t * NEW' "".... 
1'9 95 
12995 
11900 
11900 
... oo 

HP J.f.C P•og Sc•n!+lc: 
HP 311C Prog 8 ullf'l f!U 
HP 17 PJ09•amm9ble Dton«tt 
NOTE Wt: S TOCK ACCES~l(S 

HPll lnterl•tl' lOOP s 11 9 95 
luons ¥Ou• c11tul 11 0< 1n14;> 

• •1 mple1e compuht• • r•1111m 

82162A t .me • lul<ll 

t(A M S. YO .,..,.. 'Crwc• ean.11 w... oe.,ona1 c hec l 1 
• II 2 ..,ee~ '°' pooc:e11•n; 1nch.o01QI,.,. , 1 loeense ana 
tted o! Clfd • 1 V•Y ...C 4 M[X C8 l d d3'MfWIC l'C,...IQe 
4d0 3'1n•oo<nv A H11n rt1ng o• S2 .., ,.., ,,.,.~ .. , ••!Jf tlle• Aoa 
tO... •or l0<1o<1nor(J111 O< US P••Cll Potl lnelude le1epnon11 
numb!!• NO COPI P11ce1 ...,,.c1 10 cnanv• • •tllOu l nOl•te 
Some 11em 1 wtirec:I 10 pno< w le Wa '"""'" 1ne ttgtll to 
'WOShlule ~nu!Klu••1 A"' it>I one•• may v•• Y 

ACP 
S289 oo 

•69 00 
299 00 

Floppy Disk Power Supply 
Dnves 2 Dri ves 
•24V @ 3A ·5V (iil 25A 5V @> 05A 

LIST ACP $89 
$1 5900 $9900 

Circle 8 on inquiry card.496 BYTE July 1982 



ck.- pr iced to move 74LS02 26 74LS122 55 74LS248 1 10
Same as MK4027 eAcepl 1 ms 74LS03 .26 74L5123 1.19 74L5249 1 19

32K Static RAM 12 114) 34 95 refresh MK40 15 4Kx1 RAM 2764 (8KA8J TS S6995 2708(450n$J S5 75 74LS04 35 74LS124 1 35 74LS251 1 40 
8KEPR0Mf2708j 24 1295 2708 {650n$} 5 25 

211 1702A 5 75
5 1-----------""" 2732(4Kx81TS 74LS05 28 74LS125 89 74LS253 1 40 

74Lsal 26 74L$126 52 74LS257 65~~':f!.~11:i:O~';" ~ 9; PMI " Super Beta" ~~~~,~v 195 MM5203A0 14 50 
74LS09 35 74LS132 79 74LS256 96MM.52040 995

vec10<6800P,010 2220 i LOW POWER TM S271B 5V 12v 1795 74l510 26 74l5136 49 74L52S9 2 95VecfOI' 8803 11 alol MB 29 95 	 2758 5V t450n5) 3 50 74LS11 39 74l$138 65 74LS260 65 
ACPEA1end•"w.1h connecl0< 1895 AMPLIFIER 74LS 12 33 74LS139 65 74LS261 2 49 

74l513 47 74l5145 1 25 74LS266 59~3s~~~~:"=~~=) ~:; INTERNALLY lj!9f:39!il 74l$14 95 74LS148 1 49 74LS273 1 75,.,,.....2S IH01i$1/1Upper 74LS15 33 74L$151 79 74L$275 4 40 
74LS20 .26 74L5153 79 74LS279 59

~~:~r;,,:a~~~~~el :~ COMPENSATED 2SIH05i5VIL "" 
$ 100(AY5-89 10)Sound8oard 34 95 P/ N OP12GJ ,_ ''" ""'" ...ZS1l"DMJ~ IOll ft,111tl01'-nior "' 74LS21 .33 74lS154 1 70 74LS263 99 
APDle Sound Boaro 24 5 •st Vottset = 1 O mV MCW66 ,IOA5CllSN!t_, 11'»"" r.et•O?•YCO 74LS22 33 74LS155 1 19 74LS290 99

ll8MYCO 19'WC.W6HOaurt!Sf"'Cd1Jti '" 74LS26 33 74LS156 .99 74LS293 995695 lbias = 5 OmA MCMEi,!iOAIDJYC..111 !HS XV206J.-toor.-•S2S 74LS27 33 74LS157 .65 74LS295 110ACP Gain = 40V/mV 1111011& 1o1~249!1 fltT6011·SYT11/1 74LS26 33 74LS158 75 74LS298 1 19 ,,,, DwlflDC!PfUV "EPROM" S 1 .95 (quantity hm1ted) ,.,, .tVSIOUISYl1Y) ..."' 74LS30 26 74LS160 1 05 74L$324 175 
1191010ullF.... Af5101 U ,1611tS-l• V') 74LS32 33 74LS161 1.15 74LS347 195ERASER 
,,9'-0lOwllftlWJI A'f5101S.V116Jf5VI ..'"',, '" 74LS33 55 74LS162 1 05 74LS348 195Model 4K STATIC RAM 11'il00 OSflllOov 449~ lt.16407 "' 74LS37 45 741.5163 1 05 74LS352 119 
17t700 05Ftooo\- IM&IOJ "' 74LS38 39 74L$164 1 19 74LS353 I 19UVs-11E ELL-OFF 1691 o-. S«lil•ftll "" 1l50US~1 ,.,, '" 74LS40 26 74LS165 .89 74LS.'.l63 149$79.95 110 Oot• o.r.mr "" 16'11Al:llOI119' '" 74LS42 79 74LS166 2.48 74LS365 89

Hok:ts 4 EPROM't 10/$9.90 8100111CS-i MCI.Oii 74LS47 79 74lS168 1 15 74L.S366 89 
l101101111kiM'I 4101 14 !tSa l a11me "" "" 74LS46 95 74LS169 1 15 74LS387 89Same as TMS4044 ,,,.l10llo.1TS "'' 'N!J\941Model S·52T $325 .00 74l.S51 26 74LS170 1.99 74LS368 69desloned spec1lica11y 
9'00VGl!toF11tQCOrw rn COMS016 169S'" 74LS54 29 74L5173 89 74LS373 189 

74L555 29 74LS174 .89 74LS374 1 89 •-----------...! basedsystems This 17503"i0qe8CO 1Nst150"e tul~spec 4 K;c 1 RAM. 450nS 140lll I bl~ "" A'fS·2l1& 1315 "" 74L573 45 74L$175 89 74LS375 6916K Memory Order PIN Z11og6104-4 whilesuoe>fy la.5ts 1'0ILUbol '" A'f53&00 1J7S 74L$74 42 74l5181 2.20 74LS377 195 
~COIOtoA '" MM$140,UC ... 74l575 59 74LSHIO 1 15 74LS365 1 95 Expansion Kits 	 '" 74LS76 45 74L5191 1 15 74LS386 65 

74LS78 45 74L5192 00 74LS390 1.95 

8"pcs 4116 16K 
for Apple/TRS-80 

74LSB3A 79 74LS193 98 74LSJ93 190 Zilo~ZS CPU 74LS85 1 19 74LS194 1 15 74LS395 1 70 
74LS86 45 74l5 195 95 74LS399 235with 	 LOW PROFILE=~;!n..,1.. $12.95 74LS90 57 74LS196 89 74l$424 295 

CALL FOR VOLUME PRICING TINY 	 SOCKETS (TIN) 74LS92 75 74LS197 69 74LS668 1 75 
74LS9J 75 741..$221 1.15 74L$670 229 

1·24 25-49 50-100-----------t BASIC 74LS95 66 74LS240 1 69 81LS95 169
Debug prog. $49.95 74L 00 74l.S242 1 Ei8 81LS96 1698 pin LP 16 15 14 

Plus 6132 companion 14 Pin LP 20 19 16 


" D" SUB CONNECTORS 74l.$ 107 45 74L$243 1 69 81LS97 169 
16 !)In LP 22 21 20 74LS109 45 74LS244 1 49 81LS98 189 

Unreal puce 0837 quasi-static RAM 29.95 74LS112 4318 om LP 29 28 27 HlHE PllCIHmAht, 0825 female 20 pon LP 34 32 30Gold PC mount will'I "BUNKER" l£17• ,.. 22 om LP 29 27 24 TOil fl!E 
Mtg AMP .sponcttosouro Canpktte. 

mC>Unllf)Q~• E~~·H CAil 

24 O'n LP 38 37 36 
28 pin LP 45 44 43 4000 s 35 4037 $1 95 4069 $295

Sooc1ty 25 0t 37 pns ready 10 w ear (2' a-1 ·1001 35 4040 1 29 4093 9940 pin LP 60 59 58
Sold al Nieman Marcus 4002 35 4041 1 25 4094 2 95 
10f6995 ACP$49.95

.) 
4006 1 05 4042 95 4096 2 29 

8037 $2.50 0825 $1 .95 3L WIREWRAP 4007 25 4043 .65 4099 225 
4006 1 39 4()44 65 14408 1295

ed, yellow, ween LEO's 

SOCKETS (GOLD) 4009 45 4046 175 14409 12 95 
401 0 45 4047 125 14410 1295Stepper Motor CONNECTORS 1·24 25-49 so-100 4011 35 4046 99 1441 2 12 95 

USED IN 4 e pin ww 55 54 49 4012 25 4049 45 1441 5 895 
4013 45 4050 69 14419 495DATA .....~......111.,., ~ ~ :~ ~ (Tin) ~~ ~ ~ 4014 1 39 4051 I 10 4501 39 

PRODUCTS OB25P {RS232) SJ 25 16 pin ww ao n 10 401 5 1 15 4052 I 10 4502 1 65 
3 75 18 pin WW 95 90 81 4016 59 4()53 1 10 4503 69PRINTER ~.!':s Femaie 4017 1 19 4055 3.95 4505 8.95 

4018 69 4056 2 95 4506 75 
1 25 20 pin WW 1 15 1 08 99 

Set with Hood Sale $19.95 ea . 	 ~ ~ ~~ ~~ ~ :;g :~ :~~ 4019 45 4059 925 4507 95 
4020 1 10 4060 1.39 4506 3.75 

6 50 26 oon WW 1 60 1 53 1 38 4021 1 19 4066 75 4510 1 19•1------------1 ~= ~~. ~T ;

9
; .,_40 ~,. ww 2 20 2 ___1_89________ ___osS0/100 8·100 Connector W/ W 4022 1 15 4069 35 4511 1 19 

50/100 5·100 ConnectOf SIT12 VOLT 
4023 29 4070 49 4~1 2 I 39 
4024 75 4071 35 451 5 275 
4025 25 4072 35 4516 1 45

BUZZER/HORN 	 SUPER IC CLOSEOUT SPECIALS 
2'DIAMETER 	 ULN2003 2/$1 99 2N6121 3/$1 00 4027 65 4073 .35 4518 139Full ASCII 

74LS668 3/1 99 SIG 2652 395 4()26 .85 4075 35 4520 1 25 ALL METAL 74LS377 2/1 99 745287 1 95 4029 1 29 4076 1 29 4555 495Encoded Keyboards 74L5241 211 99 2758 EPROM 2 95 4030 45 4077 35 4556 99 
• 2/$1.99 8269 695 74173/STlO 5/1 99 4031 3.25 4076 .35 4566 225 

•-----------...1RCA1 28-Character, 58-Key 6561 RAM 295 Zl!tJACPU 4 95 4032 2 15 4061 .35 80C95 1 50 
LM733CN 3/ 1 99 6522 6 95 4034 3.25 4082 35 80C97 1 25 Typewrltter MC141 4 3/1 99 6502CPU 595GE D43C3 4035 95 4065 195 

PNP OOWBf tor 
TOll FREE 

Format 

HFE • 40-120 ,. Mill Order. P.O. 801 17329 lntne. CA 92713 TERMS: MO Cashoef'1 Check a.ii-. Wwe ~.onel 

vceo - 30 c:h9dls~2weeilskJr~ incuteOrWIJ'• 
Entry Llc:enM181'11c:r-edll<:SO • sViSa.MC. AMEX CB.003'\ 

phanumerl c 

IC• 3A 	 Ret1ll: 13108 E. Edinger, S1nt1An1CA 92705 
MMCe charge Add 3'11. ~ ' handling Of $2 

vP-606 Async serial OIJIOUI Reg $99 00 (714) 558-88136,000 pea avrulllble lll'hlChev• 11 gruler Add IO'lll lor f0f"•9" oraet1 or US 
Plrcel Pl»l lndude Teleohone numt>er NO COO.

800-854-8230 
69C ea. ACP SALE . .. $69.95 TWI 	 S42 W. Tr1mble, Sin Jose. CA 95131 Prices SUbjeCt 10 ciWIOe Wlthoul nol:IC• Some demti 

e 

IUbteCt '° pro sale. We reserve lh9 '!Qhl 10 IUblt•IUltt(408) 94&-7010 manu!acU• Retail DOCe5 may .,.,.., 91•59~1565 

mm 
7400 s 19 7475 $ 38 74161 $ 88 
7401 22 7476 .34 74182 89 
7402 22 7479 4 60 74163 87 
7403 22 7480 49 74184 87 
7404 22 7482 95 74165 87 
74()5 23 7463 55 74166 1 20 
7406 .35 7465 65 74167 195 
7407 35 7466 .35 74170 1 89 
7408 .26 7489 175 741 72 4 75 
7409 .23 7490 39 74173 79Z90 9 95 2901 A 14 95 8039 12 95 
7410 22 7491 57 741 74 89 

F-8 f38!iOI 1&95 !502 9 87~ "995 
~ 1195 8900.A. 495 B073N J.495 

7411 29 7492 45 74175 85 
l····~fl••················ Zll0022'&50 8900 tl6()2A 990 8748 14951895 2901 1895 8035 4995 741 2 29 7493 45 74176 75 

1802 975 IM8100 2995 6809 3000 7413 39 7494 69 74177 75 
8080A 475 6800 1175 8088 ~9!l

16K Apple™Ramcard 
74 14 59 7495 65 7'179 1 34

808! 1•95 68()06 1996 68000 12995 7'16 .29 7496 69 74 180 75UST 195 
7417 .29 7497 2.90 74181 175 

Z8001 19900 eocJ&.1 $1495 6BCXlP 1•95 

78H05K 

78MG 
LM106AH 
l.M300H 
LM301CN 
LM304H 
LM305H 
LM306H 
LM307CN 
l.M300CN 
LM309K 
LM310CN 
LM3110JCN 
LM312H 
LM317T 
LM318CN 
LM319NJH 
LM320K-XX' 
LM320T·XX• 
LM320H-XX' 
LM323K 
LM324N 
LM337K 
LM338K 
LM339N 
LM340K·XX· 
l.M340T·XX• 
LM340t+XX' 
LM344H 
LM348N 
LM350K 
LM356CN 
LM360N 
LM372N 
LM376N 
LM37TN 
LM300CN/N 
LM381N 
LM363T 
LM366N 
LM387N 
LM300N 
NE531VfT 
NE555V 
NE556N 
NE56 1T 
NE565N/H 
NESB&W 
NE567V/H 
NE592N 
LM702H 
LM709N/H 
LM7 10N/H 
LM71 1N/H 
LM715N 
LM723N/H 
LM733N/H 
LM739N 
LM741CN/H 
LM741CN·14 
LM747N/H 
LM748NJH 
LM760CN 
LM1310N 
MC1330 
MC1350 
MC1356 

74.500 s 39 
74502 43 
74503 45 
74504 52 
74505 52 
74508 49 
74509 49 
74510 42 
74511 42 
7451 5 42 
74$20 42 
74522 42 
74$30 42 
74532 49 
74538 1 19 
74$40 49 
74551 42 
74$64 46 
74565 46 
74574 69 
74586 72 
745112 72 
745113 72 
745114 72 

HWM;1 
$5.95 LM141 4N $ 1 90 

76M06 I 49 LM I458CNJN 49 
1 49 MC1488N 99 
2.95 MC1'89N 99 

99 LM1496N 89 
JS LM1556N 1 50 

1 98 LM 1820N 95 
1 89 LM 1850N 95 
3 25 lM 1889N 3 10 

29 LM211 1N 175 
98 LM2900N 99 

149 LM2901N 250 
1 25 LM2917N 2 95 

89 CA3013T 2 19 
1 75 CA3018T 1.99 
1 70 CA302 1T 3 49 
1 49 CA3023T 2 99 
1 25 CA3035T 2 75 
1.35 CA3039T 1 29 
1 .39 CA3046N 1 29 
1 25' LMJ053N 1 49 
4 95 CA3059N 3 19 

95 CA3060N 3 19 
5 95 CA3062N 4,95 
6 95 LM3065N 1,49 

95 CA3080T 1 29 
175 CA.JOBI N 1 69 
I 25 CA3062N 1 69 
I 25 CA3063N 1 S5 
I 95 CAJOE16N 80 
1 20 CA3089N 2 99 
5 60 CA3096N 3 49 

96 CA3097N 1 99 
1 49 CA3130T 1 30 
1 95 CA3 140T 1 19 
3 75 CA3146N 2 •9 
2 75 CA3160T 1 19 
'25 CA3190N 1 95 
1 79 CA3410N 59 
1 95 MC3423N 1 49 
I 25 MC3460N 3 95 
1 40 SG3524N 3 95 
1 95 CA3600N 3 39 
3 75 LM3900N 59 

39 LM3905N 1 19 
98 LM3909N 98 

19 95 LM3914N 3 75 
125 LM3915N 395 
I 75 LM3916N 3 75 
150 RC4131 N 295 
2 75 RC4136N 1 10 
199 RC4151 N 3 70 

29 RC4194Tt< 495 
75 RC4 195TK 5 40 
39 ULN2001 1 25 

1 95 ULN2003 1 50 
65 5N75450N 59 
98 SN7545 1 N 35 

1 15 SN75452N 49 
33 SN75453N 49 
19 SN75454N 49 
75 SN75491 N 89 

--39 SN75492N 89 
2 95 $N75493N 89 
I 90 SN75494N 89 
1 95 TL494CN 4 20 
I 95 Tl496CP I 65 
175 

RlM1
• 

745124 369 
74$133 54 
745134 66 
74$135 1 15 
745136 1 ee 
745 138 1 29 
745139 1 29 
745140 73 
745151 , 29 
745153 1 29 
74$157 1.29 
745158 1 29 
745160 2 79 
74$174 , 49 
745175 1 49 
745188 2.89 
74$194 1 89 
74$195 1 89 
745196 1 89 
745240 2 75 
74$241 275 
745242 2 99 
74$243 2 99 

74$244 5299 
74$251 1.35 
745253 I 35 
745257 1 29 
745258 1 29 
745260 75 
745280 2 79 
74$287 299 
745288 2.55 
74$373 3 10 
74$374 3 10 
748387 2 75 
74.$471 7 95 
745472 7 95 
745473 7 95 
745474 9 95 
745475 9 95 
745570 5 76 
74$571 5 75 
74$572 895 
745573 895 
745940 290 
745941 290 

DIP 
SWITCHES 

2Pos1tion 
4 Pos1t10n 
5 Pos111on 
6Positl00 

s 99 
1 19 
I 29 
1 35 

7 Posioon 
8POS•ll()n 
9 Pos111on 

10PoSiliOfl 

$ 139 
149 
1 65 
1 69 

MUFFIN® FAN 
The dependable. low 
cost, largesl selhngtan 

• torcommerc1atcooling 
appllcallons 
• 105clm freeaw dehvery 
• 4 68'" SQ II I .50" deep 

Weigh! · 17 oz 

Sl'ECIAL PURCHASE 
....\'fl. $9.50ii. 

_.._______•______-" 

295 
75 

149 
1495 

196 

5027 CRT S9 95 
11C24 695 
95H03 2 89 
MM5320 599 
9 13 1 RAM 199 

8000ACPU 
2102 RAM 
4060RAM 
8X300CPU 
74$387 
2706 EPAOM 
74LS93 
2 114 

812995 
311 00 

8/14 50 

EMM4402 I 99 
1103RAM 3/ 150 
8700 A.JO 2118 95 

l;(.@•j c~~~f~;,o"G 7420 22 74 100 2.90 741 82 75 
7421 .35 741 07 32 74 184 225 

6116/2016$795 2147 $599 5290 $199 

ACP 
7422 29 741 09 37 74185 2 25 s7495 8264·64K 8 50 4 11 5 99 5298 1 49 7423 29 74116 195 74186 995 

411 &2 1 99 414 469 6500 450 7425 29 74121 29 74 188 390 
7426 .29 74122 39 74190 1 15 
7427 25 74 123 59 741 9 1 1 15 

• Full 1 year warranty ;~~~-2 e11~~ : :~ : ~~ ~.;~ 
• Top quality - gold fingers 2102 19 4021 4 69 6604 3 99 7429 45 741 25 .39 74 192 65 

7430 23 74 126 44 74 193 65• Expand Apple II 48K to 64K ~ :tg~:! :~ =~: ~ rn 7432 .29 741 28 59 74194 65 
7437 25 74132 .69 74195 66• Compatible with Z-80 Softcard" ~ ::~ 3 :~ :g: ;:;:: ~~5 ~i: 7438 29 74136 .75 74 196 65 
7439 29 741 39 95 74 197 65 

2
• Allows system to run wilh CP/ M". PASCAL. ~: ::L. ~ ~ :~ ~ ~ 93425 6 99 

7440 19 7414 1 79 74198 I 39
DOS3.3,COBAL,Visicalc, etc. 2 11•L-4 229 4402 199 @:4. 7441 79 741 42 295 74199 1 39 

7442 57 74143 295 74221 I 19 
7443 95 741 44 295 7425 1 95 

• Supplied with extra 16K RAM & has (2) LED's 2125 699 5260 4 60 .." ­

7<44 95 74145 82 74273 1 05•----------------------_... fi11 Y4·M1 ~~ 
32K STATIC RAM 

2 or4 MHz 
h,...Mtl 

U111 

2114l's 
16K 4 MHz Kil $15995 
16K 4 MHz A& T 217 95 
32K 4M.,.zK11 1199 .95~ 

• 	 32K 4 MHZ A& T • 33900 
BARE BOARD 39 95 
Bare Bdw/all parts less mem 99 95 

BARE BOARDS 
S- 100 Sot.nd Board $34 95 
8000A CPU 34 95 

7445 79 74147 195 74276 1 89 Astec RF Modulator 1 8259$8.95 68047 s2295 7446 79 74148 1 20 74279 156 565995 
7447 65 74150 109 7•283 1 40 

.:....:.._ -:::'_-~ COLOR 82022995 8279 950 46505 2295 
-----~ for e1S6 095 92751995 88488 1ees 

7446 79 74 151 67 74284 3 90 
7450 19 74152 67 74265 3 90---....: - 8205 289 6810 475 6520 695 
7451 19 74153 67 742QO 1 25 
7453 19 74154 1 19 74296 95 

& 8212 2 75 6820 6 so 6522 9 95 

B/ W ~:: ;~ ::~,g~ ~x ~;: 7454 19 74155 76 74365 66 
p 1082C amel3or 4 5695 8224 295 68341695 6551 1995 7459 25 74156 76 74366 66 
PIN 4151 UHF Channel 33 8 95 8226 2 95 6845 22 95 ZOO-PIO 6 SO 7460 23 741 57 69 74367 66 

8228 3 95 684 7 27 95 Z80A-Pt0 9 50 7470 29 74158 1 65 74366 66 
8243 9 50 6850 5 25 ZBO-CTC 6 50 7472 29 74159 2 49 74390 I 45 
8250 14 95 6852 5 25 Z80A-CTC 9 50 7473 34 74160 88 74393 190 

7474 .34 74490 1 90 8251 650 6860 1095 ZBO-OMA 1995MOSTEKR:~s 
8253 11 95 6862 10 95 Z80A-OMA 27 95 

8255 4 50 ee1s 5 95 zao.s10 24 95 

8257 950 6680 249 Z80A·SIO 2995 
 IZl!-1·:·1 

74LSOO S 26 74LS113S 43 74LS245 52 20~-~~:.~~ 74l.S01 26 74LS114 43 74L$247 1 10IM•})Q;M?E'j 
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PRICE CUT! 

DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 64K S100 STATIC RAM 


~ ~~~~~~~~~~~~~~~~~~~~~~~~~--1~~~~~~~~~~~~~~~~~~~~~~~~--1• 

NEW! 

~ 
 I$7~;95 I 

~ 	 USES 2716.s 

z 
0 	 Blank PC Board - $34 

:tl ASSEMBLED & TESTED 
a: ADD 
.._w 530 

iii SPECIAL: 2716 EPROM"s (450 NS) Are S9.95 Ea. With Above Kit. 

c( 

_, KIT FEATURES 7 Any or all EPROM loca11ons can be 


Uses +SV only 2716 (2KxBl EPROM"s d isabled
;( 

Allows up to 32K of softw are on line• B Double sided PC board solder-masked.~ 
tr> 	 3 IEEE 5·100 Compal tble s ilk-screened 

• Addressab le as tw o mdependen t 16K 9 Gold plated con tact fingers> 
blo cks 	 10 Unselected EPROM"s aL1 to ma11ca lly!Z c Cromemco ex tended or N on hstar ban k powered down for low pow er 

a: select 	 11 Fully buflerrd and by passed 
a: 6 O n board w ait state circu it ry 1' needed 12 Easy and QlllCk to assemblec( 

~ 16K STATIC RAM KIT-S 100 BUSS 

..... ... 
0 
> 
0.. 
0 
u 
c( 

~ z 
<a: 
a: 
c( 

~ KIT FEATURES
0 1 Addressable as four separnte 4K Btocksw 
I-	 ~e~~o 8s~aAn~~r~~~71o:~l~~~o ~';~~1~~ 11(~:,o -i
:::; 	

; ~~e~;1~~6·;~~~~~~~~~·~:~;~TATES
> s Double soded PC Board wtth solder mask and 
0 silk screened layout Gold plated con1ac1 fingers 

g 	 6 All address and data Imes tully buffered 
7 K it rncludes ALL parts and sockets 

< 

a: 8 PHANT OM is 1umpered 10 PIN 67::> 9 LOWPOWER undertSampsTYPI CALfrom0 
!he +8 Volt Buss... 

10 Blank PC Board can be poputaled as any 
mul1tp1e of 4K. 

0 

"' :E 
a: 	 STEREO! l\/cVif
w 	 /
1­ S-100 SOUND COMPUTER BOARD 
w 	 At last , an S-100 Board that unleashes the fu ll power o l 1wo::z: unbellevable General lnstruments AY3-8910 NM OS computerl-

sound IC's A llows you under lotal computer con trol 10o generate an 1nhn1 te number of special sound eff ec ts for
I ­ games o r any other program Sounds can be called tn BASIC 
I ­ ASSEMBLy LANGUAGE. etcu KIT FEATURES:w.., • TWO GI SOUND COMPUTER IC'S 
m • Foun PARALLEL 1/0 PORTS ON BOARD 
::> • USES ON BOARD AUDIO AMPS OR YOUR STEREO 

• ON BOARD PROTO TYPING AREA"'w • ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED
0 • PC BOARD IS SOLDERMASKED. SILK SCREENED WITH GOLD CONTACTSc( • EASY QUICK AND FUN TO BUILD WITH FULL INSTRUCTIONS:E • USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 
w Bo th Basic and Assemblv LanQuage Programmtng examples are includeda: 
< SOFTWARE: 


"' SCL'• 1s no..... available! Our Sound Command Language makes writing Sound Effects programs 

w a SNAP' SCL"' also includes routines for Regis ler-Examine-Modify, Memory-Examine- Modify,
..... 

and Play-Memory. SCL'• is available on CP/ M" compat ible diskette or 2708 or 2716. Oiskette ­< $24.95 2708 - $19.95 27 16 - $29.95. Diskelle includes the source. EPROM'S are ORG at 
..... EOOOH. (Diskette Is 8 Inch Soft Sectored) "' ..... 
< 4K STATIC RAM 

Nat ional Semi. MM5257. Arranged 4 K x 1. +SV, 18 P IN D IP . A 

Lower Power. Plug i n R eplacement for T MS 4 0 44 . 4 5 0 N S . 

Several Boards on the Market Will A ccept These R ams. SUPER 

SU R PLUS PURCHASE! PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 

Digital Res~~~~t', Computers 
P .O . BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

BL AN K PC BOAR 0 W/ DAT A-$33 

LOW PROFILE SOC KET SET-$12 


SUPPORT IC"S & CAPS-$19.95 


ASSEMBLED & TESTED-ADD $35 


OUR #1 SELLING 

RAM BOARD! 


COMPLETE KIT! 

s949s 
(WITH DATA MANUAL) 

BLANK PC 


BOARD W / DATA 


$31 

s399ooKIT 

,!~!!.. 

RAM OR EPROMI 

BLANK PC BOARD 
WITH DOCUMENTATION 

55
S

SUPPORT ICs + CAPS 
SH_50 

FULL SOCKET SET 

$14.50 

FULLY SUPPORTS THE 

NEW IEEE 696 S100 


STANDARD 


(AS PROPOSED) 

FOR 56K KIT $349 


ASSEMBLED AND 

S 

TESTED ADD 40 

64K SS-50 STATIC RAM 


$299~RKITJ 
NEW! 

LOW POWER! 


RAM OR EPROM! 


BLANK PC BOARD 

WITH 


DOCUMENTATION 

$52 


SUPPORT ICs + CAPS 
$18.00 


FULL SOCKET SET 

$15.00 


56K Kit $349 


64K KIT $395 


ASSEMBLED AND 

TESTED ADD $40 


SPECIAL PURCHASE! 

UART SALE! 

TR16028 - SAME AS TMS6011, 

AY5-1013, ETC. 40 PIN DIP 


ITR1602B j 

$295 
EACH 4 For s10°0 

CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 

NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910 As featured m J uly. 19 79 BYTE• A fantastically pow er ful Solind & M usic 
Generator Perfecl lor use w 11h any a Bit M icroprocessor Contains 3 Tone Channels . 
N o ise Generator , 3 Chann els o f Ampl11 ude Control 16 bit Envel ope PenodContro l, 2-8 
Bit Parallel 1/ 0 3 D 10 A Co n verter s, plus much more• A ll m one 40 Pin DIP Super easy 
mlerface Jo the S- 100 or other busses $11 .95 PRICE CUTI 
SPECIAL OFFER: $+4-:95 each A d d $3 fo r 60 page Data Manual. 

TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75¢ 
handl ing. N o C .0 .D . W e accept Visa and M asterCharge . T ex. Res. add 5% 
Tax. Fo reign orders (except C a nada ) add 20% P & H. Orders over $50 , add 
85¢ for i nsu rance. 

FEATURES: 
• Uses new 2K x 8 (TMM 2016 or HM 6116) RAM s.
* Fully supports IEEE 696 24 BIT Extended 

Addressing. 
* 64K draws only approx imately 500 MA. 
• 	 200 NS RAMs are standard. (TOSHIBA makes 

TMM 2016& as fast 11100 NS. FOR YOUR HIGH 

* ~~~~g:::L~';.AZ~~~~) (BOTH LOWER 32K 
AND ENTIRE BOARD). 

• 	 2116 EPROMs may be Installed In any of top48K. 

* :~ydr:a~~=dtofo s:r~~~~o ~In~~~. At~0:if;!.1~a~~ 
any poss ible conflicts with your system monitor, 
disk controller, etc. 

* Perfect for small systems since BOTH RAM and 
EPROM m•y co~ex ls t on the same board. 

* BOARD may be part ially populated 11 56K. 

FEATURES: 
* Uses new 2K x ~ (TMM 2016 or HM 6116) RAMs. 
• Fully supports Extended Addressing. 
• 64K draws only approximately 500 MA. 
• 	 200 NS RAMs are standard. (TOSHIBA makes 

TMM 20161 as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

• 	 Board Is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flex lblllty. 

* 2716 EPROMs may be Installed anywhere on 
Board. 

• 	 Top 16K may be disabled In 2K blocks to avoid 
any 110 conflicts. 

• One Board supports both RAM and EPROM. 
* 	RAM supports 2MHZ operation at no extra 

charge! 
• 	 Board may be partially populated In 16K 

Increments. 

' TRADEMARK OF DIGITAL RESEARCH . WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

z 
> 	 64K RAM .... 
u 	 Uoes Industry slandard 4116 RAM"S. All 64K Is available lo lhe use r. our VIDEO 

and EPROM seclions do not make holes in system RAM . Also. ve ry spec ial cMe~ 
was taken In the RAM array PC layout to elim inate potential noise and glitches .z 

0 
u 

Z-80 CPU 

Q. 
w 	 Running al 2.5 MHZ. Handles all 4116 RAM refresh an d supports M ode 2 

INTERUPTS. Fully buffered and runs 8080 sollware.0 
a: 
::::> SERIAL 1/ 0 (OPTIONAL)w 
0 Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULLz 

RS232! For synchronous or asynchronous c ommunicat ion. In synchronous 
mode, the clocks can be transm itted or received by a modem. Both chann•ls can 

c 
:ii be set up tor either data-communication or data -terminal s. Supports mode 2 Int .:::) 

Price tor all parts and connectors: $49 

BASIC 1/ 0 
Con1l1t1 or a separate paralle l port (280 PIO) for use w ith an ASCII encoded 
keyboard lor Input. Output would be on the 80 x 24 Video Display. 

....... THE BIG BOARD PROJECT: Three years In the works, and maybe too good to be true. A tribute to hard headed, (64K KIT 
no compromise, h igh performance, American engineering! The Big Board gives you all the most needed BASIC 1/ 0) ci .... computing features on one board at a very reasonable cost. The B ig 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 

SIZE : 8'h x 13¥• IN.0 
a: modif ications needed! Take a Big Board, add a couple of 8 inch disc drives. power supply , an enclosure. C.R.T., SAME AS AN 8 IN. DRIVE.
0 and you have a total Business System for about 1/3 the cost you might expect to pay. REQUIRES: · SY @ 3 AMPS.... 
w · - 12V @ .5 AMPS. u FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

CP/ M• 2.2 FOR BIG BOARD 
BLANK PC BOARD - $149 I The popular CP/M • 0 .0 .S. to run on Big Board lo 

available for $159.00. The blank Big Board PC Board comes complete with full documentation I 
(i nclu d ing schemat ics) , the character ROM, the PFM 3.3 MONITOR ROM , 
and a diskette with the source of ou r BIOS, BOOT. and PFM 3.3 MONITOR. 

PFM 3.3 2K SYSTEM MONITOR 
The real power of the B ig Board lies In Its PFM 3.3 on board mon itor. PFM commands Include: Dump Memory, BootCP/M• , Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write 1/ 0 Ports. Oise Read (Drive. Track . Sector). and Search. PFM occupies one ol the four 2716 EPROM locations provided . 
Z-80 Is a Tradem ark ol Z ilog. 

Digital Research Computers
(OF TEXAS) 

P.O . BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

24 x 80 CHARACTER VIDEO 
With a cris p, flicker-free display that looks extremely sharp even on small 
mon ito rs. Hardware scroll and full cur sor control. Composite video or spl it video 
and sync. Character set Is supplied on a 2716 style ROM , making customized 
fonls easy . Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 JI 7 Matrix - Upper & Lower Case 

FLOPPY DISC CONTROLLER 
Uses W01771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives . Direc tly 
compatible with standard Shugart drives such as the SASOO or SA801 . Drives can 
be conf igured tor re mote AC off -on. Ru ns CP/ M• 2.2. 

TWO PORT PARALLEL 1/0 (OPTIONAL) 1 

Uses Z -80 PIO. Full 16 bits, fully buffered. bl-d irectional. User selectable hand 
shake polarity. Set of all parts and connectors lor parallel 1/ 0 : $19.9S 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real T ime Clock. Sel of all 
parts: $9.95 

PRICE CUT! 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA. MC. cash accepted. We w ill accept COD"s (for the 
Big Board only) with a $75 deposit . Balance UPS COD. Add $4.00 shipping . 

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. 
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LITRONIX -NATIONAL Stick Display Sale 

-~-
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-"'*- 17 --- ,, ,. 

STANDARD D825 SERIES CAB LES 
Now vou e•n order 0 825 P or S eon..:10<' w11r. I.I\• 

0-
OU• 1u.ncLud 11111 e• tJI• on 4 loo! l'"tllhl C•ll lod•Y· 

STANOAAO CABLES 

Cable l.,.,91h "°"-~ 
'082&1' 
1 DB25S 

'208251' 
41Mt I 08751' 1 08255.._ 

208755 

-SN 7AOON ·'° SN7'01N ·"'SN7402N .25 
SN740JN .25 
SN 7404N .25 
SN7'905N ·"SN7406N . JS 
SN7407N ·"SN740IN ·"SN7GN ·"SN7410N .25 
SN74llN ·"SN74l2N .lS 
SN7413N .... 
SN7414N ... 
SN74UiN ·"SN7411N ·"SN7•20N ... 
SN7421N ·"SN 7422N .•s 
SN742lN ·"SN7425N ·" SN7•26N ·"SN 7427N .25 
SN7•28N ... 
SN 70)N .25 
SN702N .29 
SN7437N ... 
SN701N .<O 
SN709N ... 
SN 7440N ·'° SN7441N ... 
SN7442N ... 
SN744JN 1. 10 
SN7444N 1.10 
SN7445N ... 
SN7446N .79 
SN740N ... 
SN7441N . 79 
SN74SON .20 
SN7451N ·'° SN745JN .20 
SN74S4N .20 
SN74.59A ... 
5N7460N .20 
SN7410N .29 

7'LSOO .29 
74LSOI .29 
74LS02 .29 
14LSOl .29 
74LSOll .lS 
74LSC6 .lS 
74LS<m .35 
74LS09 .35 
74LS10 . JS 
74LSll . l'l 
74LS12 .lS 
74LSll ·" 74LS14 ... 
74LS1S .JS 
74LS20 .35 
74LS21 •JS 
7'LS22 .JS 
74 L S26 .lS 
74LS27 .JS 
74LS21 •JS 
74LSJO .JS 
74L532 . JS 
74LSJJ ·" 7fiLSJ 7 .•S 
74LSll . l'l 
7fiLS40 •JS 
74L5'2 ... 
74LS47 ... 
74LS41 1.15 
7fiLS49 1. 15 
74LSS1 .35 
7f;L5$4 •lS 
74LSSS .lS 
7fiL51l . •S 
74LS74 ... 
74L57S .s• 
74LS76 ... 
7ALS71 ... 
7'L5'3 ... 
7'LS8S l.2S 
74 LSl6 ... 
74L590 ... 
14500 ... 
74502 ... 
74SOJ ... 
74504 ... 
74505 ... 
"'"" ... 
74S09 ... 
74S10 ·"74511 ... 
74Sl5 ... 
74520 ... 
74S22 ... 
74530 .•S 
74S32 ·"745J8 l.2S 
7'540 •50 
74$ 51 ...,.... .50 
74S65 .50 
74S74 •75 
7AS86 .79 
74S ll2 . 79 
74S l ll . 79 
745114 . 79 

7400 
SN7472N ·"SN7•7lN .JS 
$N7474N .JS 
SN70SN ... 
SN7'16N .lS 
SN7479N S.00 
SN74ION ... 
SN741aN ... 
SN74&1N ... 
SN741$N ... 
SN7"6iN .JS 
SN7419N l . 1S 
SNWJON ... 
SN7491N .SI 
SN7492N .•S 
SN749JN ... 
SN7494N ... 
SN74~N ... 
SN7¥.MiN ... 
SN7497N l.00 
SN74100N 1.4' 
SN71IOIN ... 
SN74105N ... 
SN74107N .JS 
SN74109N . l'l 
SN74ll6N .... 
SN74121N ,J'l 
SN74122N ... 
SN7412JN .s• 
SN74125N "' SN74126N ... 
SN14132N .1S 
SN74ll6N . )5 

SN700N ... 
SN74l42N J .25 
SN7414JN .... 
5N74144N i .. 
SN7414SN .79 
SN74147N .... 
5N7041N 1.29 
SN141SON l .25 
SN741SIN ... 
SN741S2N ... 
SN741SJN .19 
SN74lS4N l.2S 
SN741SSN . 79 

74LS 
74LS92 .1S 
74 L59l . 15 
74LS95 ... 
74LS96 I . JS 
74LS107 .•s 
74L5109 .•s 
74LSll2 "' 74LSlll "' 74LSll4 ... 
74LS122 ... 
74LS12l 1.25 
74LS125 ... 
7'LS126 ... 
74L.Sll2 ... 
74LSIJJ ... 
74LS IJ6 ... 
74LS1ll ... 
74LSl!9 ... 
74LS151 ... 
74LSISJ ... 
74LS1$4 ..,.
74LSIS5 ... 
74LS156 ... 
14LS157 ... 
74 LSISI ... 
74LS1i0 1.15 
74LSl61 I. IS 
74LS1'2 I.IS 
74LS16l I.IS 
74LSl6' I.IS 
74LS165 J.lS 
74 LS161 1.19 
74 LS1'9 l.19 
74LSl10 .... 
74L517l ·"74LS114 ... 
74L517!1 ·" 74LSlll 2.9S 
74L5190 l .2S 
74LSl91 l .2S 

74S 
74512'1 J.'5 
14SllJ ... 
7451)1 ... 
74Sl 35 1.19 
74Sll6 us 
7'Slll I. JS 
745139 l.35 
145140 .19 
74SISI I.JS 
1'5153 I.JS 
74SIS7 I. JS 
74SIS! I. JS 
145160 2.'5 
7451 74 .... 
145 17'S 1.59 
14Slll 2.'5 
74SJ94 .... 
14S195 1... 
745196 .... 
745240 2.95 
145241 .... 
1452fi2 us 

.. 
SN7•156N 
SN71157N 
SN74160N 
SN74161N 
SN7416:2N 
SN74l6JN 
SN741'4N 
SN7416SN 
SN74166N 
SN74167N 
SN7'110N 
SN74172N 
SN7417JN 
SN74174N 
SN7'175N 
SN74116N 
SN74171N 
SN74179N 
SN74llON 
SN74111N 
SN74112N 
SN741MN 
SN7418:.SN 
SN74l90N 
SN7411JlN 
SN74192N 
SN7419JN 
SN'7.tl94N 
SN7419SN 
SN74196N 
SN74197N 
SN74191N 
SN7'199N 
SN74221N 
SN742SIN 
SN74276N 
SN74279N 
SN7'21JN 
SN74214N 
SN7421$N 
SN74J6SN 
SN74J66N 
SN74J67N 
SN74361N 
SN74Jl)()N 
SN70J3N 

74LS192 
74LS19l 
74LSl9' 
74LSl95 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS24J 
74LS244 
74 LS24S 
74L S247 
7'LS241 
74LS2'19 
74LS2$1 
74LS2Sl 
74L5257 
74LS2$1 
74LS260 
74L S266 
74LS 273 
74LS279 
74LS2tl 
74LS290 
74LS 29J 
74LS291 
7'LSl52 
74LS3SJ 
74LSJ6S 
7'LSJ66 
74LSl67 
74LSl61 
74LS173 
74LSJ1A 
74LSJ~ 
74LSll6 
74LSJ9J 
74LSl99 
74LS670 
llLS95 
l lLS97 

745243 
745244 
745251 
745253 
74S257 
745258 
745260 
745280 
745287 
7452U 
745373 
745374 
745387 
74501 
7454 72 
745473 
745474 
74$47!> 
745570 
745571 
745572 
14S57J 
74S940 
745941 

. 79............... ...... 
1.25 
2. 79 
l.'5.... 
1.39...... 
.79 
.79 

1.49 
.79 

2.2S 
.79 

2... 
2... 
1.25 
1.25......... 
·".......... 

1... 
1.25 

·"l.9S 
. 79 

'·"........ ... ............. 
I ... 

us 
l.IS 
1. lS 
l.lS 
1.19 
l.19 
1.49.... 
l,49.... 
l.49 
2.'5 
1.19 
1.19 
1.19.........
·"...... 

1.95...... 
·"... 

1.25 
1.29 
1.29...
·".................... 

2.49 
2............... 
i>S 
i 2S 
1.45 
l.4S 
I.JS 
I.JS 
.79 

2.95 
l.2S 
2.75 
l .49 
H9.... 

10.95 
10,95 
10.95 
12.95 

'~"'·"'·"........ 
i 15 
i 15 

nMfO WY DO '"'SE 
CO MP UTER GRADE CAPACITORS... WYDO PiilCf MFO WYPS PlllCIE 

!ti lM 1 '5 '·"' .. .... n .a " ... 
sot He , •• 

1.ne I " ""' " ... ...... n ..
"·- " '-" ...... n '" 

UH5 j i5 
!:5 ;.\ 'tl !5
J.- ft 11$J.• .. J tl 
• .Ml M JM 
UM 1S 4 4f 
1.1• .. , .. 

11 ,D " '­" "·- " ' "u.• " .... o.• " '" "·"° " .... o.• . '"1•.• " '" n.• " ... 
II.• ;­' ~ '­" H:E;-': '"...... ... . 
II,• ,.. .......... 'l ... "·"' . ...n.• ... ...... .. ... 
1J•• " '" "·"' " ...n.• " 1:ro.• .. ......... " 

...... 111,a " ... 
OYER 2000THEA VALUES AYAIL.t.llLE llUY ONE, THE SECOND UNIT IS 1c: MORE - LOW P R OF I LE • SOLOERTA IL 

(TIN) SOC K E T S STA N DARD (TIN) 

1·2' ..... 50-100 
1·2' 2549 50-100 

8 p in LP . 11 . 16 . IS 14 p in ST .27 .2S ·" 14 P in LP ·"' ... .II 
16 p in LP .22 .21 ·"' 

16 p in ST ·" .27 ... 
18 p in LP .29 .21 •27 

18 p in ST . lS .J2 .JO 

20 p in LP ... .J2 .JO 
~P i n ST ... .45 "' 28 p in ST ... .90 .II22 p in LP ·" ·" .lS 36 p in ST l.l'l 1.2' I. IS2'l p in LP .la ·" .lS 

28 p in LP ... ... ·" 
40 p in ST 1.59 l.45 I. JO 

J6 pin LP .60 ·" ... 
WIRE W RAP SOCK ETS40 pin LP .63 .62 .61 

(G OLD) L E VEL # 3• SOLD ER TAIL (GO L D) 1·24 ,..., 50-100 
STA N DARD Spin WW ·" ... ... 

10 P in WW ... ~J ... 
1·2' ..~. 50- 100 14 p in W W . 79 .73 .67 

a o ln SG . l'l .JS .JI 16 p ln WW .85 .11 70 
14 p in SG ... . •S ... 11 p in WW ... .90 ·"16pin SG ... ... ... 2Q p ln WW 1. 19 I. Ill ... 
18 p in SG .s• ... ... 22 p in WW I ... I.JS l.23 
24 p in SG . 79 . )5 ... 24 p in WW l .>l .... 1.14 
28 P in SG I. IO 1.00 .90 28 P in WW .... I.SJ I.la 
J6p ln S G l .liS l ."1 1.2' Jli p ln WW 2.19 1.99 1. 79 
40 p in SG l . 1S l.S9 l .45 40p ln WW 2.29 2.09 1.89 

* E~•hl•tl<M•.. O~OIL 
p.,t No. 
7GISIPI 
70'SEV / Klt• 
7106C P l.. 
7106EV/ Klt• 
7107CPL 
7107EV / KU• 
7116CPl.. 
7117CPL 
1201\0R 

""''"" 7205EV/K1t• 
7206CJPE 
7206CEV/ Kl t• 
7207A IPO 
1207AEV/ Kl1• 
72CllPI 
'12091PA 
n151PG 
721SEV/ K lt• 
7216AIJI 
7216CIJI 
7216DIP I 
72171JI 
7217A tPI 
12241PL 
1226AIJL 
7226AEV/ Klt• 
72401JE 
12421JA 
72SO IJ E 
72601JE 
75651PA 
75661PD 
7611BCPA 
1'612BC PA 
7621BCPA 
7631CCPE 
7641CCPO 
7642CCPO 
1660CPA 
IOJICCPO 
l:>'ICCP E 
1:169CCQ 
8:2.llCPA 
8212CPA 

74COO . l'l 
14C02 ·" 74C04 ·" 1'COI ... 
1'CIO ·" 74C14 •1S 
7'C20 ... 
74Cl0 .l'l 
7_.CJ2 .l'l 
74C42 1.39 
74C41 I. IS 
74C73 .79 
74C14 .19 
74CIS .... 
74Cl6 ... 
74CH 6.9S 
74C90 1.29 
74C9J 1.29 

LH0002CN "" LMlOCL.M .... 
LM llCl.H ..,. 
LH0010-0H .... 
TL071CP .79 
TLOnCP l .>l 
TL074CN 2.49 
LHOOl2CO lS.80 
Tl..012CP 1.19 
Tl..OMCN 2.19 
LH~CD ..... 
LMJOOH ... 
LMlOlCN .JS 
LMM2H .... 
LM.l04H l .'5 
LMJ05H ·"L MJ07CN .•s 
LMlOBCN 1.00 
L M.l09H l .'5 
L MJ09K l.2S 
LM JIOCN l .7S 
LM311 / CN .90 
LMll2H 2.49 
LMll7MP 1.15 
LMl lJT ..,. 
LMJ11K .... 
LMlllCN l .'5 
LMJ19N .... 
LMl20K-S I.JS 
LMl20K· 12 I.JS 
LMJ20K · 15 l.lS 
LMl20T-S l.2S 
LMl20T· l2 1.25 
LMl20T ·IS 1.25 
LMJ23K S.'5 
L MJ.24N ... 
LM3290 Z ·"LMJJIN .... 
LMU. Z I. JO 
LMJJSZ ..., 
LM1J6Z l .7S 
LMJ37T I .IS 
LMll'1MP 1.15 
LMJJIK 6.'5 
LMlJJN ... 
LM)40K-5 I.JS 
l.Ml40K·l2 I . JS 
LM340K · IS l . l5 

Fu n c t ion Price 
CMOS Precision T lm•r 14.95 
Stoow1tch Ch ip, XTL 24.9S 
l Va D igit A / 0 (LCD Orh..•} J6.9S 
IC, C ircuit BOlrCI, 0lsPl '11 Y lol .9S 
3111 Ol91t A/O (LEO Or1'1•) 15 .95 
IC , C ircui t 80'11rO , O ISOt '11 y 29.95 
3th 0 1911 AJO LCD Oh. HLO . 11 .95 
l ib O l91t A/O LED D is. HLO. i7.9S 
L.ow B•ttuy Volt 1ne11cuor 2.25 
CMOS L EO Stoow•tch{Tlm•r 12.95 
5toPw•tch Ch ip, ><TL 1'.95 
Ton• G•ner '11 tor 5. 15 
T one G•n•r1 to r Ch ip , ><TL 12.95 
Oscll1 '11t Or Controller 6.50 
Fr~ . Counter Ch lo, ><TL 13,95 
S.ven Oec..Jae Countu 17.9$ 
Clock GenerHor J .95 
4 Fune . CMOS 5topw'11tch CKT IJ.95 
4 Fune. StOPW'11tCh Chip, XT L 19.95 
l · O lgl t Univ. Counter C. A . 32.00 
l · Olglt Freq . Counter C. A . 26.95 
l·Ol9 lt F req , Counter C .C . 21.95 
4-0lglt LEO UP/ Down Cou nt e r CA 12.95 
4-0lglt L EO UP/ Down Counter CC 14.95 
LCD 41/a Digit Up Counter ORI 11.25 
&· Dig it Univ . Counter 31.95 
5 Fu nction Count er Chip, XTL 74,95 
CMOS B in Prog , Timer/Counter 4.95 
CMOS Dlvlde·bY·256 RC T imer 2.05 
CMOS BCD Prog. Timer/ Counter 6.00 
CMOS BCD Pro9. T imer/ Cou nter 5.25 
CMOS 555 Timer (8 pin) US 
CMOS 556 T ime r (14 p in) 2. 20 
CMOS 00 Amp Como•rHor 5MV 2.25 
CMOS Op Amp Ext. Cmvr . 5MV 2.95 
CMOS Ou&I O p Amp Como . 5MV J .95 
CMOS Tri O p A mo Comp. !OMV 5.15 
CMOS Qu'11d Qp Amp Comp. IOMV 7.50 
CMOS Qu'11d Op Amp Comp. IOMV 7.50 

~~~t:?;,;.00,:~~1:;,0 , !:~ 
Monolith ic Lourlthm lc A m p 21.60 
SOopm e.1n<:1-G APV01t Ref . D iode 2.so 
V o lt Ref / Ind icator 2.95 
V o lt Ref / lnolc'11tor 2.95 

74C 74C221 .... 
14C95 l.S9 74C240 2.2S 
74C107 1.19 74C244 2.25 
74C l51 2.'5 74C37J 2... 
74Cl5' .... 74Cl74 2: ~ 74CIS7 2.2S 74C901 
74C160 1.69 74C90J ... 
74Cl6il 1.60 74C911 10.95 
74Cl62 l.49 7'C912 10.95 
74C163 .... 74C91S l.69 
74Cl6' .... 74C917 10.9S 
74Cl73 l.>l 74C922 s... 
74Cl74 l. >l 74C923 S.7S 
74Cl15 1.19 74C925 7.SO 
74Cl92 l.69 74C926 1.SO 
74C19J .... 80C9S ·"74C19S 1.59 80C'l7 .79 

LINEAR 
NE571N .... 
LM70lCN ... 

LMl40T-S 1.25 l..M709N .29 
LM340T· l2 l.2S LM710N . 79 
LMl4CIT·l5 1.25 LM7UN .19 
LM)4lP·S . )$ LM12JN ... 
LM3'1P·12 .7S l.M1lJN 1.00 
LMl41P·l5 .1S LM7liN 1.19 
LMl42P·S ... LMl41CN .lS 
LMl42P·l2 ... MCl741SCG l .00 
LMJ42P·lS ... l.M747N .19 
LM:MaN 1.25 l.M148N .S9 
LMlSOK ,_,. LMl014N 2. 1S 
LFJSlN .60 LMlllON .... 
L F JSJN 1.00 LM14SICN ... 
l..FJ55N 1.10 l.MIWN 1.25 
LFJ56N 1.10 LM1419N 1.25 
LMlSIN 1.00 LM1496 N l .9S 
LMlS9N 1. 79 LM155fiV l .7S 
LMl 70N .... LMllOON 2.9S 
LM37JN l .25 LMl871N ~.. 
LMl77 N 2.9S LM1872N s... 
LMJION 1.25 LMll77 N-9 J.25 
LMlllN .... LM1819N '·"' LMJ82N 1.79 LM1196N ..,.
L MJMN .... LM200'2T t .49 
LMJ86N ·3 1.29 LM2177P 2.,. 
LMJl7N 1.45 LM2178P 2.29 
LMJ89N I.JS LM2896P· I 2.25 
LM:J)2N ... LMl189N 2.'5 
LFJ91N 4.00 LMl900N ... 
LM»9H 5.00 LMl9CeCN 1.25 
Tl..~CN .... LMJ909N l.15 
Tl..496CP l . 7S LMJ914N .... 
NE510A 6.00 LMJ915N J .9S 
NES29A .... LMJ916N .... 
NESJIH .... RC41l6N l.2S 
NESl6H 6.00 RC4151NB us 
NES<OH 6.00 RC419'TK 6.'5 
NES44N .... RC.419STK S.49 
NESSOA I.JO LM4SOOA J .25 
NES$5V . l'l 1Cl.80JIB .... 
LM566N ... LMll*IN 1.29 
NES6<N .... LMIJ600N .... 
LM56SN l .2S 15lllN l .'5 
L MS66CN l .9!i 7S<SON ... 
L MS67V 1.25 1S451CN .3' 
NES70N <.9S ,..,, ... 

CAJOIOH 
CAJOIJH 
CAJQZJM 
CA303SH 
C"'°"H 
CAJ0&6N 
CA3059N 

CD«lOO 
C04001 
CDC002 
CD<006 
CD400 1 
CD<OOJ 
C04010 
C040ll 
C04012 
C04013 
C04014 
C040l5 
C04016 
C04017 
C04018 
C04019 
CD<020 
C04021 
CD<022 
CD<02J 
C0402' 
C0002S 
CD<026 
C""'27 
C0<021 
CD<029 
CD<OlO 
CD<Ol< 
CD<035 
C04GIO 

... 
2.IS 
J .2S 
2... 
I.JS 
I . JO 
i 25 ... 
.19... 

1.19.....• 
"' ·"...... 

1.>l 
1.19 
.s• 

1.19 

·"... 
1.19 
1. >l 
1.19 

·" ·".2l.... ...... 
1.'9..• 
J ...... 
l. '9 

CA­ LINEAR 
CA3'60N i2S 
CAlOIOH 1.25 
C AJOllN 2.00 
C AJOl2N 2.00 
CAJOl.JN 1.60 
CAl096N ... 
CD- CMOS 
C040U 1.49 
C0404 2 ... 
C04Gll ... 
CD<... ... 
CD<... 1. 79 
C04047 2.50 
CD<... I.ls 
C 04049 ... 
CO<o;Q ... 
C04051 1.19 
CD<Q!M 1. 19 
CD<OSJ 1.19 
C D<056 2.'5 
C D<OS9 ~.. 
C D<060 1.49 
C D<"'6 .79 
C 00061 ... 
C 00"'1 ..• 
C04010 ·"C 04071 ... 
C DIOn ..• 
C 0407l ... 
C040r., ... 
C 04016 l .>l 
COliOll ·"CD408 1 .39 
CD<Ol2 .39 
CDCO'iJ ... 

CAJOl9N 
CA3'1.16N 
C AJIJOH 
C AJl40H 
CA3160H 
CA3401N 
CAJ60QN 

co 4098 
CD<lai 
CDCS07 
CD<508 
C04S IO 
C04Sll 
C04Sl2 
CD&sJa 
C04SIS 
C04516 
C04Sll 
C 04Sl9 
C04520 
CD<526 
C04S28 
CD<"' 
C04S43 
C 04562 
CD<"6 
C00513 
C 04584 
CD<723 
CDl 72'4 
MCl4409 
MCl.t.CIO 
M C l4'11 
MC1"41 2 
MC 14' 19 
MCI« lJ 
M Cl 4SJI 
MCJ4~ 1 

i 7S 
i .. 
l.l'l 
l.2S 
l.2S 

·"l .SO 

2.49 
. 75 ... 

igs 
l.]9 
1. 29 
1.49 
i .. 
2.95 
1.49 
1.19... 
1.29.. ,. 
1. 79 
1.95 
2.19 

11.95 
2.19 
2.49 
. 15 ........ 

11 .95 
11.95 
15.95 
15.95 
7.'5 

15.95 
2.49.... 

CUslom JUMPER AND CABLE ASSEMBLIES Cu11om 
Jurrlf*'SI C."'9•1 

STANDARD DIP J UMP E RS -... 
11U 

'"' 

from 

··~ $11 96 •• 
10.95 H 

16.95 u . 

11,95 til. 

l l.t5 u 

$10.00 Minimum Order - U.S. Funds Only Spec Sheets - 25c each 
California Residents Add 6% Sa les Tex Send 88c Postage for your 
Pos t a ge - Add 5 % p lus $ 1 .5 0 In s u ra n ce FREE 1 982 JAM E C O C A T A L O G 
Send S.A.S.E. tor Mon fhJy Sale Flyer! Pri ces Subj ect to Change 

Ji*ffiWi:Cf ~ 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
11a2 PHONE ORDERS WELCOME ­ 415 592-8097 

CAPACITOR CORNER 
50 VOLT CER A MIC D ISC CA PACITO R S 

V• lu e l-9 l<Hi 100• 1 V11ue 1-9 10-99 100• 
10 p f .08 .06 .as .001/JF .Oii .06 .05 

~ ~: :g: :: :: :~7#F :: :: :~ 
100 pf .OI .06 .OS .022;.I F .09 .07 .06 

~ ~: :8: :~ :~ t7~F :n :~~ :~ 
100 VOLT MYLAR Fll..M CAPACITORS 

.OOJmr .12 . 10 .07 I .0'22mt . 13 . 11 .OI 

.OQ22m f . 12 . 10 .07 .047mt .21 . 17 . ll 

.OOUmf . 12 . 10 .07 . lmt .27 .2J 11 

.Olmf . 12 . 10 .07 .22ml .lJ .27 .22 
+20 % DIPPE D TANTALUMS (Solid) C A P A C ITORS 

. 1/ lSV .39 . lol .29 , l.5/JSV .41 .37 .29 

. 15/ JS V .39 .34 .29 2. 2/lSV .Sl ,4S . )I 

.22/ l!.V .39 .lol . 29 l . l/25V .SJ .47 .l7 

. lJ/ lSV .39 . lol .29 4. 7/25V .63 .56 .45 

.41/'l$V .39 .34 .29 6.l/25V .7'9 .69 .55 

.61/ lSV . J9 . )4 .29 1S/25V 1.39 J.25 .9S 
1.0/lSV .39 . l4 .29 22/6V . 7'9 .69 .5S 
M INI. Al..UM INUM ELEC T ROLYTIC C A PACITORS 

Ax i1 I 
.OMV 
1.0,r.tl)V 
3.3/SOV 
4.7{2SV 
I0/2SV 
10/SOV 
22/2SV 
22/S(JV 
47{2SV 
47/S(JV 
I00/2SV 
100/SOV 
Zl<JJ2SV 
220/SOV 
.00/2SV 
1000/ 16V 
2200/ 16V 

1-99 JOQ..i99 500+ 
. 16 .14 . 10 
.19 . l6 . 12 
. 17 . JS . II 
. II .IS . 11 
. 11 . IS . 11 
. 19 .16 . 12 
. 19 . 16 . 12 
.2'4 .20 . JI 
.25 .21 .19 
.29 .25 .23 
.21 .2'1 .22 
.41 . ]7 . )4 
, ]9 . )4 .ll 
.49 .4S .41 
.54 .49 .4S 
. 7'9 .69 .61 
.l'.i . 19 .69 

Radial 
.41/2SV 
.47/5/JV 
1.0/ 16V 
1.0/ZIV 
1.0/SOV 
4. 7/ 16V 
4.7/lSV 
4.7/5/JV 
10/ 16V 
10/lSV 
10/SOV 
47$V 
I00/16V 
100{2SV 
100/SOV
220/ 16V 
470f2SV 

J.99 100-499 500+ 
. lS . ll . 12 
. 16 . 14 . IJ 
. lS . l l . l2 
.16 . 14 . IJ 
.11 . 15 . 14 
. IS . l l . 12 
. 16 .14 .ll 
. 17 .IS . 14 
. 15 . ll . 12 
. 16 . 14 .ll 
. 17 . IS . 14 
.2S .21 . 19 
.21 . 17 . 14 
.25 .23 .21 
. 37 .34 .J I 
.25 .21 . 19 
. 35 . J I .27 

500 BYTE J u ly 1982 Circle 204 on inquiry card. 



1mc Mini Stereo AM/FM Receiver MICROPROCESSOR COMPONENTS "'"OMISoml<~.2.?..~~ ln•mll - ln..1 
WITH HEADPHONES - For J~s. Cyellsts, Shte<s & Spofts E~ts -S080A/8080A SUPPORT DEVICES DATA ACQU ISITION lCONTIN UE DI-- 30001 N1tlo"elCM OS Deta B o o k ••.•••..•.•••••••.•.••.••.• t5.15 

INSll*IA • .95 AOClll09CCN 1·8 11 AJO COl'IY• •l• • 1..c n . MUIU.J ~-~ !&IO paonl 74C. C D4000. al'ld A/ D COl\verutrt 
Ol>t212 1·8 11 lnput / Ou1p ..1 l.~ AO COll7C CN 1·8 11AIDConv•fl•r 11•-cn . Mut U. ) I ll.~ 30002 Ne1ionel lnt•rlaca Data Bo~ . • , •.•••......•• ,. . ... Mii.95 
0 1>121• Pllo• ll Y ln t11nu11t Co nt ro l ~-~ OAClODOL CN 10.Dll OJA Con,. . MIC: •O. Comp , (D.051.J l l.96 t7'04 pages) OP, 0 S8CX>O, 0SJ600. 0 5 75CXX>, etc , 
0 "'21• Bl·Olract1on1! Bu• Oflv•r l.49 O AC IOllLCN 1 0.BllD/A Con" . Mlc ro. ComP . (0.~J l .H 30003 Natlon•lli,,..rOata B OOk •.••.••••.••••••.••.••.••• tll .96 
OPIV< l.'J6 D ACID20LCN 10.811 OJA Conu•I•• I0..05'!1, L in . ) 1.49 11376 pages! LM. lf, ADC, DAC. LH 5 11< 1811 

O A CIOnLCN 10.811 0/A Con'ffflU jO.lV'li Lin , ) §.'16 l0004 Na1lonal S8'1'IH 10 - Board Leval Computar 1224 pages) ..M .95"""" •.'115 O A C IW \.C N 1...811 0/A ConYul•r (D.20'lo0 U n. ) 9.115 30005 National TTL l09ic Data Book •· ·, •. • · .. . ,.,., .....96"""" S y t1a m Conl roll••JB U\ O r lv•• 
SyH•m CPn lfollar ~!I'> l ·Cn 11 nnal M111tlo la•1r 1.19 !624 ~Ml 7400,LS, l ,H,S , and OM!IOOO S.let 

1 l/O E•P• nde• IOr ... Sa rlH
O""" 

Atyncn 1o nou1 Comm , E l•m•nl ~.: ""•·-;,~~~;T______•_·"'. 1 30006 Above (3130001 ,3,5 as set $24.95/lot~!1~~~:~~:nt~P.h~~~ ~r~e1n~a~fe~~~e:ou~~~t1~t9~,~ •Nsmo 
Pr09, Comm. 1/0 (USA RT) i.i)'); 1101 
Pr09 . l n l••~ •I Tim•• llXilbo lOyn11 m!cllOlg~~,~~~~~kf~~~). ~~Zr~~~~~~e3&A~g~i1d~! t~~r\g5 rn~! EE ·-~ Pro9. p.,1on1r.•I 1/0 {PPI) s.'!11'> 2101mo1 1 256-4511!1<;


inc l.). Compact size: 311." x 4~" x 1··. Wt . 6 oz. 0 Pl2!.1 Pr09. OM A Control 9.9!> 21(12 l°"4•1Sut l.:; 

P•o9. tnter•uot con trol 9.911 ll!..02
Model 2830 List Price $89.95 ... . .. .$34.95 ~= Pl6<j , CRT COMIOlltt 
 ~.,. 2111(11111 

t-~~~~~~~~~~~~~~~~~--io""• l"ro9. Kaybeord / Oh11l• y 1n1art1.:;a HI'Sy1tern TlmlntC:•am e n1 • .H 211• t°"4 • • Su11c .sont
SPEAKERS ~= ..Bit Bl·Olr•tlfon111 Race iwt< 
 .US 21 14 \. lo:M.d S l• llc "°n' 1..ow Powu 
..B ii Bl·Ol••Cl lo fl • I Raca tva1 l.95 21 1'·2 102'Jt• Sl ill lc100n1 
l ·Bll 8 l· Olrac11on111 Rau l..ar 0""''o.... 211'1..-1 lo:M• • SUl!c 200n1 l.. OW Pow.. 

1•5200 1!ii•l5U tl c 
• U•N -1 {UP0116) 1'K ovn• m lc 250n• (M~ .. , 
• l6AN-J 6'lKOynil m l.:;XIOn1 
MM21'1N tO'A • I F .H l10n1 
5101 ~••Stille 

AFl21·1C J Tou.:;n Ton• LOW S.. nd Fllh t 
AF lD· lCJ Touch Tone 1-tl t l'I B1 n11 F il l•• 

• EraMs 2708, 2716, 1702A, 52030, 52040, etc. 
• ErHe1 up 10 4 c: hip 1 with in 20 minutes. LM Xl8 Cl-t SuP• • 0 111n Oo A mo 
• Maint1in1 constant e1<posure d istanc:e of one inch , LMllil Z Con•t 1n 1 C urr • n 1 So u •t • 
• Sp.cial c:onductivefoam linar elim inates stat ic bu ild·up . LMUiZ T• m 11•r111 u ra T r11 niauca 1 

l.Fl56N JFET Input 0 11 Amil 
\. F JMN S 11 m 11 I• .. HOlCJ A m o llfl•" 

• Bu ilt-In safety lock to p revent UV axpoaire . 
•Compact - only 7·5/8" K 2·7 /8" K 2" LMJlllH T•m o . Como. Pree . R•t . f.,ppm /C"l 
•Co mplete w ith hold ing tray for 4 ch ips. ADCOICMLC N 1· 8 11 A/ 0 Conv• rll r (IL.S e) .... 
UV~- 1 1EL Replacement Bulb . . . .. .. , , . $16.95 OA~l..CN 1· 8 11 OJA Conv• rta • (0. 11'1!. l. ln.J ..,, 
UVS-11E .... ..... ... $79.95 

D
Pee Wee Boxer Fan Muffin"' Fan 


• 105c: lm tree a ir de livery• 36c:lm free a!r aen..ery • 4.68" IQ. X1.50" depth.• 3.125" IQ. JC 1.665" depth • 10 yrs. cont. duly al 20 ·c• 10 y ra . c:ont. duly at 20 · c • Impedance prolec: ted,JOYSTICKS • 115V 50l'60Hz ambients 10 ro ·c 
• FOl'Appte=• • 1HIV 50l60Hz 14W WI. 17 oz. 

JS-5K PWS2107U ......,....,. ....S l .iSH. 

PWS2107f "- .•..•...• Sl4.95ea. =~~~ :~~~::::.: ;~:::::: 
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~. CPU BOARDS 
~·- CO-PROCESSOR 8086/8087 @!) 

16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 

P1rt 11. Dncrt,ou Us! Prtc1 O.r Price 

IHBTlllA A& T 8MHz 8086 only $695.00 s 125.00 
IHITlllC CSC tOMHz 8086 only $850.00 $715.00 
llllTllW7 A& T with 8087 option $1295.00 ll!H.00 
BHITlllCl7 CSC with 8087 option• $1550.00 11451.00 

•BOB 7 requires slower clock speeds 

DUAL PROCESSOR 8085-8088 
6 or 8 MHz Provides true 16 Bit Power with a standard 

8 bit S-100 bus 
A& T 6Mhz $425.00 $3H.OO 
CSC 618 MHz $525.00 $411.00 

CPU·Z Z80 CPU 
214 MHz Z80 CPU 24 Bit Addressing 

A& T $295.00 $HG.00 
CSC 3·6 MHz $395.00 1375.00 

1/0 BOARDS 
SYSTEM SUPPORT I MULTIFUNCTION BOARD 

Serial port (so ftware prog. baud). 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 

optional math processor 

011crt,a11 lllt l'rtc• 
Assembfed & Tested $399.00 $HO.DO 
csc $495.00 $410.00 
Math Chip 1115.DO 
Math Chip 1115.00 
A& Twith 8231 Math Chip $555.DO 
CSC wl8231 Math Chip $855.DO 
A& T wl8232 Math Chip $555.00 
CSC wl 8232 Math Chip 1155.00 

MPX CHANNEL BOARD 
110 Multiplexer. using 8085A-2 CPU on board with 4K RAM 
BHITllllM Assembled & Tested $495.00 $445.00 
BHITIBIC4 CSC $595.00 $535.00 

With 16KRAM 
IHITIHAll Assembled & Tested $649.00 $585.00 
IHITIHCll CSC $749.00 1175.80 

INTERFACER I 
Two Serial 110 

Assembled & Tested $249.00 $211.00 
csc $324.00 UBI.DO 

INTERFACER 2 
Three parallel. one serial 1/0 board 

Assembled & Tested $249.00 $211.00 
csc $324.00 UH.llO 

INTERFACER 3 
Eight channel mufti-use serial 1/0 board 


IHBT1741A Assembled & Tested $699.00 SIH.DO 

8111Tl741C CSC 200 hr. 8 Port $849.00 S750.DO 

IHITIJ45A Assembled & Tested $599.00 $551.DO 

8111T1745C CSC 200hr. 5 port $699.00 SIH.00 


~ INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 

IHITll7A Assembled & Tested $350.00 $315.DO 
815BT11JC CSC $450.00 $415.DO 

SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel 1/ 0 


8111T144A Assembled & Tested $399.00 $341.00 

81SIT144C CSC $4 49.00 $331.DO 

111ma Sublogic Universal 135.00 


Graphics Interpreter Software 

S-100 MOTHERBOARDS 
Active termina tion. 6·12·20 Slot 


81llT153A A& T 6 slot. 2 lbs. $140.00 1121.DO 

HUT153C CSC 6 slo t, 2 lbs. $190.00 Sl75.DO 

8HIT154A A& T 12 slot, 3 lbs. $175.00 S155.00 

8111Tl54C CSC 12 slot. 3 lbs. $240.00 $2!11.DO 

81UTl55A A& T 20 slot, 4 lbs. $265.00 UH.DO 

81UTl55C CSC 20 slot. 4 lbs. $340.00 $310.DO 


ACTIVE TERMINATOR 

Alfows older S· 100 motherboards to run faster and quieter 

BHBTIOIA Assembled & Tested $51.50 


..· ..,~,.. .>1i - ~ > " 

STATIC MEMORY BOARDS 
RAM 20 - 32K STATIC RAM 

RAM 20 10 MHz. 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 

Part ••. D11crt,U11 Us! PrtCI Dw Prtc• 

BHIT114AA1 BKA&T $210.00 $110.DO 
ISIBT114ACI BK CSC $280.00 $290.DO 
IHITllUAll 16K A& T $285.00 S290.DO 
IHBTl14ACll 16K CSC $355.00 $325.00 
8HBTl114W4 24K A& T $355.00 $325.00 
HUTl14AC24 24K CSC $425.00 $315.00 
81SIT1114AA32 32K A& T $425.00 SH5.DO 
IHIJl14AC32 32K CSC $495.00 $450.00 

CMOS STATIC RAM 

For a complete analysis of the advantages of CMOS 


memory, see the "Product Description " on page 416 of the 

January Issue of lfll 


RAM 17 • 64K CMOS STATIC RAM 

RAM t 7, 10 MHz. 2 Watt. OMA Compatible24 Bit Addressing 

ISllTIJ5Al4 64 KA& T $599.00 $550.00 

HIBT175Cl4 64K CSC $750.00 $8ff.OD 


RAM 16 • 32K x 16 BIT CMOS STATIC RAM 
8 and/or 16 Bit 


i!lY RAM 16 tO MHz. 32K x 16 or 64K x 8 

lffE/696 16 Bit 2 Watt, 24 Bit Addressing 


BIUTllDA 64K A& T $650.00 S5H.00 

IHIT118C 64K CSC $750.00 Siii.DD 


NEW! RAM 21 • 128K STATIC RAM 
@y RAM 2112MHz, 128K x 8 or64K x 16 


IEEE/696 8 or t6 Bit 1.2 Amps. 24 Bil Addressing 

IHBTllU 128K A&T $1695.00 $1118.DO 

BHITllOC 128K CSC S1895.00 St715.DO 


M·DRIVE SOLID STATE DISK DRIVE, @!) 
3500% FASTER! 

Not Really, But the Next Best Thing for CompuPro 8085/88 

Users. Call for Detail on M·Orive. 


M~Drive requires a 6MHz CPU 8085188 dual processor, Disk 

1 OMA disk controller and System Suport 1 Multifunction 


Board 

IHBTIOl!ll 12BK of A&T memory& M·OriveSoftware Sllll.DO 
HHTMOl !UC 128 Kot csc memory &M·Onve Software $1381.00 
BHITMOHfU 256K ot A&T memory& M·OriveSottware U315.00 
IHBTllOHflC 256Kof CSC memory& M·Orive Software 12715.00 

DISK CONTROIJ.ERS 

DISK I FLOPPY CONTROLLER 
Fast DMA. Soft Sector. Controls 8" or 5 V4 " Single or 


Double Density. OUR BEST! 

HPlllJlAC.. A&Twl CPI M 2.2&BIOS $670.00 '4511.00 

BHITIJIC CSC $595.00 $555.00 

BlllTCPlllO• CPIM 2.2 for Z80l 8085 with Sl75.DO 


manuals & BIOS 8"' SID disk 
BHBTCNH CPIM for 8086 with manuals & $300.00 

BIOS 8 '" SID disk 
BlllTDASIS Oasis 8 bit single user 8'"S/D disk S500.IO 
IHITOASlll Oasis 8 bit multiuser. 8"' SI D disk $150.DO 

~.-ul\ DISK 2/SELECTOR CHANNEL 
l's.•- . HARD DISK CONTROUER 

Fast OMA 2 board set.Controls 4 Shugart 4000 series 

or Fujitsu 2300 type drives 


HllTlJJA Assembled & Tested $795.00 S75G .DO 

BHBTlJJC CSC $895.00 1150.00 


S·100 MAINFRAME 
110V 60Hz CVT Mainframe uses famous 20 slot 


COMPUPRO Motherboard. 55 lbs. 

IHBTEJC!GIM 20 Slot Rack Mount $895.00 $125.0D 

BHBTEJC!GDl 20 Slot Desk Top $825.00 $780.00 


Turn page for complete CompuPro Systems 

FLOPPY DISK CONTROIJ.ERS 
& SUBSYSTEMS 

DISK JOCKEY 2B FLOPPY CONTROLLER 
Memory mapped controller handles 4 8" drives. 

single or double density 

Part ••. Dncrt..... Ust PrtCI D• Prtco 

HMDSU2ZOI A& T wlCPI M" 2.2 $399.00 SJJ5.llO 

DISCUS 2D • DISCUS 2+2 SUBSTSTEllS 
Each subsystem includes DJ/ 2B controller 8" double 


density drives with cabinet, power supply, CP!M"' 2.2 and 

Microsoft Basic 


SINGLE smED - DISCUS 2D 

HMDSfl!ll 1 Drive 30 lbs. $1095.00 I 158.10 

8SMOSfl2ZI 2 Drive 48 lbs. $1875.00 SllJUO 


DOUBLE smED • DISCUS 2+2 

HMOSIFll! 1 Drive 30 lbs. $1395.00 SlHll.• 

HMOllFIH 2 Drive 48 lbs. $2495.00 $2?00.IO 


DISK JOCKEY/DMA FLOPPY CONTROLLER 
OMA Controller supports 4 soft·sectored 8" drives and 4 1O 


sector 5 ~ " drives simultaneously. On board ZBOA 

BSMOSD~OMA A& T wlCPIM" 2.2 $495.00 $450.IO 


DISK JOCKEY DMA SUBSYSTEMS 

Each subsystem includes DJ/ OMA controller, 8" double· 

density drives or SV•" 48 TPI drives. cabinet, power supply, 


CPIM" 2.2 and Microsoft BASIC 


SINGLE SIDED DISCUS 2D/DMA 

BSMDSDFll 1 1 Drive 30 lbs. $1195.00 SIOll.DO 

BSMDSDFl!l 2 Drive 48 lbs. $19 75.00 Sl JJ5.• 


DOUBLE SIDED DISCUS 2+2/DMA 

8SMOSDFl12 1 Drive 30 lbs. $1495.00 SllH.00 

HMOSDFl2Z 2 Drive 48 lbs. $2575.00 $2215.IO 


DOUBLE smED • DISCUS MINl·FLOPPY/DMA 

HMOSDF5124 1 Drive 17 lbs. S 995.00 Sll5.ll 

HMDSDF5224 2 Drive 32 lbs. $1695.00 Sl5H.OD 


~ S-100 5-26 MB 
HARD DISK SUBSYSTEMS 

5 • 10 Mb DMA SUBSYSTEMS 
Each subsystem includes OMA Hard Disk Controller. 


Seagate ST506 5 Mb or ST412 10 Mb 5V.-" Hard Disk, 

Cabinet. po wer supply. CPIM" 2.2 and Microsof/ BASIC. 


HMOSDMUI• Sot/ware supplied on 8 '" IBM 3740 disk 

with blank 110 and INSTALL program 

HMOSDMUl•H Software configured for Morrow DJ/2B 
controller and Mult 110 as console 

H•DSD•ut•D•A Software configured for Morrow DJ/OMA 
controller and Mult 110 as console 

11•asa•ur·1s 	 Software suplied on 5W' 1o sector North 
Star disk with blank 110 and INSTALL 
Program 

Replace• in above part numbers with 5 lor 5Mb Subsystems 

or 10 tor 10Mb Subsystems. 

DISCUSll5 - 5Mb Subsystems $2195.00 SllJ5.IO 

DISCUSlllO • IOMb Subsystems $3195.00 12115... 


(o rder by parl numbers listed above) 

DISCUS HDC 20-26 Mb SUBSYSTEMS 
Each subsystem includes HDCA3 110 mapped controller, 
Shugart SA4008 14 '" 26Mb or Fujitsu 2308 8 '" 20Mb Hard 
Disk, cabinet, power supply, CPI M"2.2 & Microsoft BASIC. 
IHOSHDC!G Discus M20 A& T $4795.00 $3H5.80 
HMISHOC!t Discus M26 A& T $4495.00 SHH.IQ 

l/OBOARDS 
MULTil/O 

Three Serial, Two Parallel 
BHOllllWDO Assembled & Tested $359.00 UH.DO 

SWITCHBOARD 
Two serial //0, four parallel 1/0, 
one s tatus porl, one strobe porl 

HMOSlll2411 $299.00 SHI.DO 
Call for complete DECISION 1 Systems 
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CPU BOARDS 
CPU/68000 - 8MHz 68000 CPU 

16 bit 68000 CPU with on board ROM conta ining 
MACSBUG Mon itor or Motorola 68541 M emory 

Managemen t Uni t IMMU). 
hrth. D11cr1,it11 Ust Price • ., PrtCI 

l&DULC,llllOIO A& T with Monitor $ t 195.00 SI DJ5 .00 
IHULC,lllHIO• A&Twith MMU $1495.00 SUl5.00 

MEMORY BOARDS 
DMIM2561CP·256K DYNAllJC MEMORY MODULE 

256Kb with byte pari ty error detection for 

8 or 16 b it computers 


HDULHE•nl 256 K A&T $1495.00 SIH5.IO 


CMEM NONVOLATILE CMOS MEMORY 
Nonvolatile CMOS memory with 3-10 year 

battery backup on board. 
IUULCmE•I BK A& T $695.00 SHl.OG 
HDULC•E•ll 16K A& T $795.00 $7Z5.0G 
BHULC•E•IZ 32 K A& T $995.00 SMO.OG 

2716/2732 EPROM BOARD 
WITH 16 BIT DATA PATHS 


Designed to hold 32Kb o l 27 16 type or 64Kb o l 2732 lype 

EPROM s. or ROMs for read only use with 16 b it CPU 


systems. 

HDUU,.HU 2716 EPROM Board A&T S295.00 IZIO.DG 

HDUU,IHM 2732 EPRO M Board A& T $295.00 SHD.DG 


REAL TIME Ir DATA AQUJSITION 
5104/DllA INTELLIGENT CONTROLLER 

4 port RS232 in te rfa ce with OMA transfers for output. 256b 
FIFO input bulfer; On board BOBSA-2 processor. 16 pro­
gram selectable baud rates and occupies only 16 110 
addresses. Ideal for DUAL UNtx• or other multi-user 
systems. NEW! 
lllDULSI04DIA Assembled & Tested $695.00 $150.0G 

AIM 12·12 BIT A/D CONVERTER 
AID mput module w ith 12 bit accuracy. 32 input channels 

and optiona l ins trumentation amplifie r 
IUUIAl•lf A&T with lnstrumental<>n Amp. $745.0G 
HDUIAl•lU A&T without Instrumentation Amp. SllO.OG 

AOM 12·12 BIT D/A CONVERTER 
DIA o utput module. 4 channels, 12 bit accuracy. Optional 

VIC420 indus trial output module (4·20Ma), 4 channels, 


used in conjunc tion with AOM 12. 

HDUIAGMI! Assembled & Tested $675.00 $140.08 

B5DULllC4%0 Assembled & Tesled $675.00 SMD.DO 


CLK24-NONVOLATILE CLOCK/CALENDAR 

Day, date, hours. m inutes, seconds, and 3-5 year batte ry 


backup on board. Read or write directly from 110 port. 

Jumperable tor 64Hz UNIX• or real time applications. 


llDULCll24C A&T w/ 64Hz lnterrupl $300.00 SZ15.ll 


llOllC,• 

llDIHAC 
HDllHAC 
llDIUID 
HDllTU 
HDllDES 
HDllCIN 
llDllCIH 

SOllWARE 
DIGITAL RESEARCH 

CP/M • 2.2 Con lrol Program/ 
Microcomputers 
MAC- Macro Assembler 
RMAC" Relocating MA C 
SID* Symbolic Instruction Debugger 
TEX • Te/Cl Formatter 
DESPOOL • Background Print Utility 
CBAS IC• Programming Language 
CBASIC-86• Programming Language 

• Trademark of Digital Resea rc h 

$151.0G 

$ 11.DG 
UGD.IG 
SIDO.IG 
$111.IG 
S 50.IMI 
$151.DG 
UU.DO 

MICROPRO INTERNATIONAL 
BHDIWDSTR Wordslar Version • 3.0 SJGO.OD 
IHDS•L..I Mall Merg e• $10D.DG 
IHDHl'Sn Spe.'/ Sia,. $150.DG 
BHDSCALSU Cale Sia,. SZBD.OG 
IHDIDATSU Data Sia,. IZI0.00 
IHDHll'SET Supersof1• S15D.DI 

• Trademark ol Mic ropro In te rnat ional 

IUURSCAL 


IUHACTI 

l&SOHCTll 

HIDUUI 

BHHIWll 

IUHIWll 


IHDSBASIG 


IHC,WC 

BHDHFT 


SORCIM 
SUPERCALC- a Superior Elec tronic 
Worksheet 
ACT/• BOBO/ ZBO Assembler 
AC T II" BOB6/ 808B Assembler 
TRANS• BOB6/ BOBB Translator 
PASCAL/M" REL4 BOBO! BOB5/Z·B O 
PASCAL/M" BOBB 

• Trademark ol Sorcim 

MICROSOM 
BASIC-80* Version 5.X Extended 
Disk Ba sic 
BASIC• Compiler Version 5.X 
FORTRAN-BO• 

• Tradema rk o f Microso ttConsumer Produc ts 

Circle 310 on Inquiry card. 

2810 Z80 SBC CPU 
2/4 MHz lBOA CPU w1/h RS232C Serial 110 Porl comp/ale 

with Mon itor PROM tor 2422 Disk Controller 
P1rt II . Dt1cr1,tt11 Utt rriCI 01r PriCI 

llCCll!llDA Assembled & Tesled SHI.II 

2820 zao DllA CPU 
4MHz ZBO with 2 RS232C Serial Ports, Centronics Parallel 


Port, separate data and status ports and 

OMA Daisy Chain Capability 


llCCSHH01 Assembled & Tesled $515.00 


1/0 BOARDS 
2830 • 6 PORT SERIAL 

Six As ynchronous RS232C Ports using three Z·BO DARTS. 

Programmable baud rates. 


llCCll!U001 Assembled & Tes/ad $5541 .DG 


2710 4 PORT SERIAL 

4 Full handshaking RS232 por/s and optional 2K ROM 


HCCll%710Gt Assembled & Tested SJH.GG 


2719 2 SERIAL• 2 PARALLEL 

2 RS232C ports, 2 8 bit parallel porls & oplional 2K ROM 

BICCll!J11D1 Assembled & Tested $JIG.GI 


2720 4 PORT PARALLEL 
4 8 bit parallel ports and optional 2K ROM 


llCCll!7%0D1 Assembled & Tested IZJ5.IO 


2422 FLOPPY DISK CONTROLLER 
110 Mapped, controls 8", single or 5 V." double density 


A& T wilh CPM"2.2 B" S.D. 

HCCll!UZA Assembled & Tested $4H.DI 


MEMORY BOARDS 
2065 64K DYNAMIC MEMORY BOARD 

64K 4MHz. ZBO or 8080 compatible, bank selec t for 

memory expansion to 5121<, DMA compatible. 


HCCWllU Assembled & Tesled $375.00 $Jiii.Di 


2066 BANK SWITCH DYNAMIC MEMORY 
64 K Memory with bank and bloc k select switchin g 


fun c tions for Cromemco Cromix- & Alpha Microsystems 


HCCll!lllG1 Assembled & Tesled $450.00 Mn.DI 

2116 16K STAnc RAM 


16K 4MHzusing 2 114 RAMs. Maybedivided into 4Kblocks 

Cromemco & Alpha M ic rosystems compatible 


llCCll!l 113 Assembled & Tesled IZl5.00 


2032 32K STAnc RAM 
32K 4MHz using Z t 14s. Divided into 4 BK blocks. Bank· 


port/bank-byte scheme compatible wi th 

Cromemco and Alpha M icrosystems. 


11ccmu3 Assembled & Tesled $588.0G 

S-100 MAINFRAME 
t 2·s lot motherboard with removable te rmina tion card 

BICCll!!DGD1 O//ice Cream 35 lbs. $515.IO 
BICCll!ZOGD! Blue 35 lbs. $575.H 

SEND 1.00 TODAY 

FOR THE NEW, FULL COLOR 

SPRING 1982 ENGINEERING 
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- .PRIORrrY 
1I~ 9161 DEERING AVF. . 

SUPERQUAD -ADVANCED MICRO DIGITAL 
AT LAST, A FULL S-100 SYSTEM 


ON A SINGLE BOARD! 

• IEEE S-100 Bus Compatible • Z80ACPU @ 4MHz • Floppy 01sk 
Controller, Smgle & Double nensny (Suppons up to 4 disk drives SY. " 0t 

8") • 64Kb Memory. 16K Bank Selectable • S·IOO Extended Address 
Al6·23 • 2 Serial and 2 Parallel1/0 PO<ls • 2Kor4Kol Shadow EPROM 
• Real Time Interrupt Clock • One Year Warranty • Runs with CP/M, 
MP/M. CPINET • All ol These Features on a Smgle Slandard Size S-100 
Board. 
hrth. Ducriptln Usl l'rtc1 Olr l'rtc1 

BIAllDSOCl A& T w/ Asych RS232 ports $B 75.00 SJH.00 
BIAllDl'Sl 1 Asyc h adapter board required S H .DG 

tor each serial port used 

VIDEO AND 1/0 
VB 3 - IDGH RESOLunON VIDEO 

80 x 25 or 50 character video d isplay Memory Mapped, 

Parallel Keyboard port 


HH•HU%4 BO x 24 A& T $499.00 $440.IO 

IUSMlll3" BO x 50 Line Upgrade $ 31.0G 


VB 2 - 1/0 MAPPED 64 x 16 DISPLAY 
110 Mapped Video Board, with Parallel Keyboard port 


64 x 16 

BISSlll2A Assembled & Tes ted $269.00 UH.DG 


VBIB MEMORY MAPPED 64 x 16 DISPLAY 
Memory Mapped Video Board 64 x 16 character display 


or 64 x 16 graphics display 

BUHHIA Assembled & Tested $24 2.00 SUD.OG 


1/0 4 
Two serial 1/ 0 , two parallel 110 


HU•llMA Assembled & Tes led $290.00 IZID.IMI 


NEVfl 1/0 5 
2 Senal 3 para llel Including 1 Centron ics 

llCU•ll51 Assembled & Tes led $329.00 $301.IG 

1/ 0 8 ~ 8 Port Serial 1/ 0 with Timer 
IUS•lllA Assembled & Tested $550.00 UH.II 

CPU, RAM Ir PROM 
CB2 zao CPU 

2/4 MHz wtll accept 271 6, or 2732, or RAM 

BIUUIU Assembled & Tested $299.00 1%71.DG 

11;.1MZIH SSM ZBO Monitor S II.DO 


MBIOA 16/8K 8/16 BIT STAnc RAM 
16K byte/B K word. 24 bit extended, addressing, ..M write," 


Phantom disable, addressable in 4K bloc ks 

BGU•MB1D4 Assembled & Tested $299.00 $275.DG 


MB8A IK/16K EPROM BOARD 
IK/16K 270B EPROM board, disable in 1K increments 

llCSH•llAA Assembled & Tesled $179.00 Sl51.0G 

PBI PROM PROGRAMMER 
Programs 2708 or 271 6 's, operates as a 


4K/BK EPROM BOARD AS WELL 

8'U•,BU Assembled & Tested $265.00 SUD.DI 


ELECTRONICS c ~ •M.M• " 

CHATSWORTH. CA 91311 . B 

1%15.0G 

$115.DG 
$115.IO 
$1%5.DI 
$315.IO 
$415.0I 

$300.IO 

$315.0G 
$1118.DI 

e~~~!~~t~~y 5r~~~t!~!-~!~~s~~i.~'r~1£~P~~~R~ii5~~~~!~ 
MUM SHIPPING& HANDLING ol $3 00 !Of !he llrst 3 lbs plus l'!'i C: lot each addt!lonal pound Orders over 50 lbs sent freight collect Just in case. please 
include your phone 11umhcr Prices sull)CCI 10 ctkmge wtlhoul uo11c11 We wi ll do ou1 bes! 10 rnamram prices through July, 1982. Credit Gard orders wtll be 
charged appr°'mate 1re1gh1 II you have11·1received your S1x111g '8£' lng1nt.>e1111g SE'lection Guide by M<iy 10 th. send $1 .00 for your copy. Sate prices are !or 
pr~ Kl or ders 1Jnlv 

BYTE July 1982 503 

http:HDUU,.HU


PERFORMANCE, OUAUn, REUABILln. 
HIGH PERFORMANCE SYSTEMS DESIGNED 

TO EXPAND WITH YOUR NEEDS 
Al CompuPro systems have been designed with your futu re in mind. Each 

system is exparl'.lable so you can upgrade your system as your needs 
cootirt1e to grow. Slngle user systems may be upgraded in to ioolti-user 
systems 10< under $3,000.00. Additional users may be added to mt>t euse< 
systems at any time. Hard disk storage is afso available with the new DISK 2 
OMA Winchester disk controller. Unlike many "personar' computers, your 
CompuPro system wilt not become obsolete when it is time to expand. The 
modular design of the IEEE 696/S· t 00 bus allows you to plug in additional 
boards wtlen they are needed. CompuPro system components feature the 
latest state-of-th&-art technology to irevent obsolescence. 

Each CompuPro system component is fully assembled and tested unde< 
rigorous bum-in conditions at the facdtory and then shipped to Priority One 
Electronics. yoor authorized Coml)JPro Sys tems Center, for final inte­
gration and configuration. CompuPro systems carry the best warranty in the 
business; 1year on A&Tsystems, 2years on CSC systems.The Oume drives 
have a full six month warranty; the best drive warranty anywhere. The 
components are intec;,nted in to a complete system by a factory trained 
Priority One Electronics technician The systems are then partially 
disassembled for shiping.After ashort time for unpacking and check-out, your 
CompuPro system will be ready to load and go! 

SYSTDI COMPONENTS 

~ac~P'ii°~ra~;u~~ i~l~~~~l;~;8088 runs at 8MHz in CSC 
~stems 

• Disk 1 Lightning Fast OMA Floppy Disk Controller 
• CP/M 2.2 and CP/M 86" Operating Systems 
• Sorcim's SU PERCALC·86 Electronic Sreadsheet program 
• Two double-sided, double-density Oume OT·8 disk drives in an attractive 

desk top enclosure 
• Rugged Desk Enclostxe 2 with 20 slot actively terminated motherboard. 

fan, air and line filters, and constant voltage power supply for years of 

• {~1 ~~~ rro;~:s aoo floppy clisk data cable 
• Complete documentation lor each system companent as well as asystem 

integration guide 
EITIY LHEL ltllU·USEI lmE• ­ The system is designed 10< high 
per1ormance at a minimal cost. It may be upgraded at any time by additiona l 
memory. Each system includes the common components listed above and 
the following: 
• 128K 1OM Hz Low Power Static Ram for low power consumption and 
reliability 
• Interfacer 4 1/0 board with three RS232 Serial ports, one bi-directional 
parallel port and one Centronic s parallel port 
111m1111u Single User System Oesk Top, MT $MUG 
IHITl!ll DIC Single User System Desk Top, CSC $Ht5.00 
•·DllWE DPTIDI - M·Drive provides up to a 3500% increase in speed 
dunng intensive computing. M·Drive uses the 16 bit 8088 CPU on the Dual 
Processor board to run extended address IEEE 696/S-100 RAM under 
CP/M" 2.2, so that thememory appears identical to adisk drive.The RAM can 
be formatted, it has a directory. and it can ll:>ld mes which may be written. 
read, copied to or from another disk, or executed. A floppy disk drive is still 
required for system iritlalization, and 104' saving finished files. Additional=r::~~~~;~,beJ_do~e'~~~rr~~m: t~: ~;,v~iciii~i?~u~ 
procesSO<, Disk 1 OMA disk controller and System Suppo~ t Multifunction 
Board. 
111ma1nu 128K of MT memory & M-Drive Software l*5 Ill 
111m11n1c 128K of csc memO<Y & M·Drive Software :oo 
111mDZHU 256K of A&T memory & M·Drive Software .IG 
lllmDZHIC 256K of csc memO<Y & M·Drive Software .II 

r.~~n~ ~~'!!~:1~ ~~·o;:i:s:~1~11"fl~;:::;~~hw~~/~P'~: 
to give the user maximum flexibitity. This system includes the common 
components listed aboYe and: 
• 192K I OM Hz La.v Power Static RAM IO< la.v power consumption and 

reliabil ity 
• System Support t Multifunction Board 
• Interfacer 3 Eight port RS232 Seiial Interface Board 
• M-Orive Software lor use in 8 bit roode 
lllllllYIHU M·Drive System Desk Top, A&T "915.08 
llllllYIZDIC M-Drive System Desk Top, CSC $7141.88 
EmY um. •ULTl-lllEl IYITI• ­ This sys tem ~ desiQned 10< two or ttree 
users depending upon user memory allocation size. This system includes 
everyihing in the abow llltlo-U1• •Dmo lystl• plus: 
• 8MHz 8088 standard on Dual Processor CPU board 

WHY SETTLE FOR LESS? 
OYSAN OIHETTES hav e king been regarded as the stand ard tha t all others 
attempt to duphcale. Tod ay, Oysan stilt manu fac tures the ultimate tn llex1ble 
recording media for 51/4" and 8" fl e,<i~e disk drives. Both the 51/4" and 8" 
d1ske1tes are cer tifi ed to be 100% error free over th eentirerecording surface 
providing you with lhe bes t insurance from data error 

Port ••. 

BIDSll041 
BIDSll0410 
BIOSllG51 D 
BIDSll0710 
BIDSll042D 

BIDlll2052D 

HDSl37401 
BIDSl37401 D 
BCOSl37402D 

51/4 " DISKETl'ES 
35/40 TllACK CEllTIFIEO 

Socton D111tty 

Soft Single 
Soft Double 
16 Hard Double 
10 Hard Double 
Soft Double 

77/80 TRACK 
16 Hard Double 

8" DISKETl'ES 
Soft Single 
Soft Double 
Soft Double 

Sl~H/ PRICE 
Hods 8111110 

1/1 $45.00 
1/1 $50.DO 
1/1 $50.DO 
1/ 1 $50.DO 
2/2 $90.DO 

2/2 $10.DO 

1/1 $55.00 
1/1 $15.00 
2/2 $15.00 

.SANYO 
FCC ClASS 2 APPROVED DATA OISPlAY MONITORS 

Port 11. Ducrt,tlH Ult Prtco SALE 

BUYDl•41Dt 9" B&W P4 , t OMHz (15 lbs.) $2t5.00 $111.DG 
BUIDH45GICI 9" Green, P31 , 10MHz (15 lbs.) $200.00 $110.DG 
BUIDHI012C t 2" B&W P4 , t 8MHz (24 lbs.) $250.00 $%25.DG 
IUIDD•lll2CI 12" GP.een, P31 , 18MHz (24 lbs.)$260.00 $%35.00 
lllYDl•CIGU t3"Color, 16 x 64 (35 lbs.) $470.00 $4Z5. 0D 
BUYDD•1113• 13" RGB Color (35 lbs.) $995.00 $815 .00 
•As used with IBM P.C. 

APPLE II® 
Peripherals 

I - . " 

i _-__-·:·: 

110V 60Hz CVT Mainframe s, the best money can buy! 
12 Slol ±8V 17±16V @l 2A 

22 Slot±8V @l 30A± 16V @l 4A 

UST DUI 
PRICE PllCE 

PAIT ID. OESCllPTIOI 1-1 10-24 

BITEIMCSll 2 12 Slot Desk $755.00 $HO.GO $127 .00 
BITEIMCSl22 22 Slot Desk $910.00 $711.00 $771.00 
HTEllMl2 12 Slot Rackmount $800.00 $715.00 $111.00 
BITEIHH 22 Slot Ra ckmount $965.00 $110.DO $125.00 
Shipping Weight: On 12 Slot Mainframes: 45 lbs. 

On 22 Slot Main frames: 55 lbs. 

S-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 
AND CUTOUTS FOR 3 • 51/• " FLOPPY DISK ORllES 
+8V @l 17A±16V @l 2A+12V @l 1.2AlnternalPowerCable 

BITEITFl2 12 Slot desk $745.00 $170.DO $131.DO 
B&TEllFI 2 12 Slot Rackmount $855.00 $715.00 $732.00 
Shipping Weight: On 12 Slot Desk: 40 lbs. 

On 12 Slot Rackmount: 45 tbs. 

DUAL 811 DISK DRIVE CHASSIS 
For two Shugart 801R or two Qume DT·B size drives 

with internal power cables provided 
+24V @l 1.5A +5V @l 1.0A - 5V @l .25A 

B&TEIDFDO Desk Top $565.00 $5!D.DO $410.00 
HTEllFDI Rackmount $725.00 $158.00 $130.00 
Shipping Weight: On Desk Top: 40 lbs. 

On Rackmount: 45 lbs. 

PRIORITY DNE EUCTRUICS IS amaster distributO< lor TEI. Dealers & OEM 's 
call for Quanu ty pnc1ng. 

PRENTICE 

OUR MOST 
POPULAR MODEM 
We've Sold Thousands! 
• O to 300 baud • Bell 103 and 11 3 • Exclusive triple seal acoustic 
chamber • Self Tes t • ±0.3% frequency stability; crystal con trolled • 
Receiver Sensitivity of ·50d8 on; ·53d8 off • FSK Modula tion • RS23 2 
Compa tible • Swltcltu:Originate/ON/Answer: Full OupleX/Testf· Hall Duplex 
• IHluttn:Transmi t Da ta. Receive Dat a, Carrier Rea dy, Test 

P•rl ••. OoscnpUH Ust Price SAU 

B&PllSTAR RS232, TII , 20 Ma Current Loop$199.00 $129.00 

• 	 64K of add~ional memory for a total of 256Kb of ~w power tO MHz 
static memory 

: 	 ~~i·1~ult~~lt~~~rir:r.:ri.y~epj~h~~ a CompuPro pro­
prietary 1mpiementation of Digital Research's MP/M 86" 16 bitmultl·user 
operating system.This software package inckJdes CP/M0 V2.2,CP/M86 • , 
and MP/M 86" . The beauty of th~ software is that both 8 bit CP/M" 2.2 
and t6 bit CP/M 86" programs may be run on the system at the same time 

~g~~=~~=~~~1r~~~~t~o~~,~~~~~~t°i:t!~~~= 
being Urnited to one or the other.When ruming CPtM• 2.2 programs uOOer 
MP/M @!I there is SOK of user memory rathe< than the usua>48 K10< 
better system perlormance; aoother CompuProexclusive! This un~e soft· 
ware package, ideal fO" software development or scientific appli catl>ns. is 
ava~able only as part of a CompuPro system 

IHllllllHU Multi-User System Oesk To~ A&T = -00 
llllllYIHIC Multi-User System Desk Top, CSC .II 
Rack mount systems are also available: please call °' write '°' details. All 
CompuPro systems are shipped via motO< 0< air freig\t collect please specify 
at time ol order. All OOards are shipped ln standard coofiiJ,Jrations 
CP/ M, CP/ M 86, and MP/ M -86 are trademarks or Digital 
Research. MP/ M ~ , a proprie tary implementation of 
MP/M 86, is a trademark of CompuPro under license from 
Digital Research. (!!!> is a trademak of CompuPro. 

~t,.,_.)r..::~ 

ABDO DOUBLE DENSITY 8" DISK CONTROLLER 
• 	 High Speed OMA TRansfer of Data (t Microsecond/Byte) 
• 	 Uses All Standard Apple DOS Commands (O PEN CATALOG, LOCK. 

DELETE. LOAD•. elc) Except for INIT Which Has Been Improved and 
Enhanced in a Vista Format Rouline 

• 	 Compatible with Apple DOS 3.2/3.3, Pascal 1. t and CPM 2.2 (With the 
Z80 Soft Card by Microsoft) 

• Interlaces to All Shugart/ANSI Standard Eight-Inch Floppy Disk Drives 
• 	 2Kx8 PROM Contains Autoboot Functions and All 8" Floppy Driver 

Code Allowing Complete Memory Usage Map Compat ibility w/Apple 
oos 3.2/3.3 

BHISAIOO Controller and di sk · $595.00 $489.0 O 
BlllSDllD Vision 80 80 x 24 Display Card$395.00 $341.00 
BHIS0104 Vis ion 40 - 40 Column, upper/ $195.00 $175.00 

lower case enhancement 

(D,_Hayes 

SMARTMODEM 

• Auto Answer,Auto Dial. Full or Hall· Duplex. Loop Back e Serial binary, and 
asynchronous data formats with 7or 8 data blls, t or 2 stop bits.odd, even or 
no parity • 0·300 bauad • RS232C interface • ZS Microprocessor wilh 
2Kb control program • 40 charac ter command buffer • Size. 1 5" x 5.5" x 
9.6" 
HDCH0200P Smartmodem (Sh. Wt. 6 lbs.) $279.00 $249.00 
BIDCH0300P Chr0f109raph (Sh. Wt 3 lbs.) $249.00 $211.00 
BIDCHOIOOP Micromodem 100 (Sh. WL 4 lbs.)$399.00 $311.00 
BIDCH2101D C P/M~ 8" Terminal Program lor above $ 25.00 
HDCHDOOOP Micromodem II $379 00 $321.00 
HDCH2401D Datacom (PASCAL patch) for above $ 50.00 
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FUJITSU I NEC 
LETTER QUALITY SELLUM
PRINTERS FROM 

Speed and Unmatched Perfonnanee 
llt1rf1c11: • RS232C and Current Loop • Cen tronics type parallel 
interface • IEEE/488 All are DIP switch selectable. 
l'wn11llllyl'nt1cols: • NE C55 t0 • DI ABL06JO • OUMESprin t9 • 
IBM Personal Computer • ATARI (Cent ronics 7J7). 
S,Ocl1I f11tu11: • ZBO CPU • t 2K ROM • Standard 16 KBuffer • 
Optional 48K Buffer • 50 • 19.2K baud • Micro-cooed alarm differen t­
iates error conditions with pulse combinations • Intelligent bi·directional 
printing with log ic seeking • Comple te word processing fea tures • Sett 
test • Auto reprint • Aulo clear error • Proportional spacing • 
Supports Aut oma tic justification • Complele Vector plotting routines • 
Shee t feede r mode allows easy int erfa ce to most mechanical sheet feeders 
• 6 month warrantee • Quiet - 60db • Front panel lorms control • 
Unive rsal power supply t t 5/220V 50/60 Hz. 

8£Sl 80 Characten per Second! 161 

\ 
LETTBR QUALITY! rrOfVJ8U1 USINGI THE FUJITSU SP830 I 

hrlll. 

1111.mfll 

D11crlJll11 Ult Prlc1 lor l'rlc1 

lnlefligent Printer $3495.00 $2111.11 
OPTIONS 

BHl.llflllfl 
llSl.llFll41l• 

Vertical forms tractor *201.• 
48K RAM bu/fer $411.11 

Call tor pricing on sheet feed options 

55 CPS USINGI THE NBC 7700 
1111.11117 Intelligent Printer $3295.00 $DH.II 

llllJll171fl 
llllJll111Dfl 
llSl.llll7Clf 
1111.11117 Clf2 
llllllll741l• 

OPTIONS 
Vert ical Forms Tractor 
Bidirectional Forms Tractor 
NEC Cut Sheet Feeder 
Twin Cut Sheet Feeder 
48K RAM Buller 

•Must be ordered with the printer 

INTERFACE CABLES 

$HI.DO 
$ 4GG .DO 
$1515.ID 
$!111UI 
$ 411.11 

llCPd572 Centronics IBM/ NEC Cable SIG.II 
lllCDUSI RS232C Serial Cable Sii.DO 

Call for o ther cables not listed 

Para Dynamics 

18 SLOT S-100 MAINFRAME 
CVT Power Supply, forced air cooling; security lock 
t20 or 220V AC at 50 or 60Hz+BV@20A ±16 @3.5 

lll'DIZOllD Desk Top $799.00 $111.DO 
lll'DIZllU Rack Mount $849.00 $741.DO 

8 SLOT S-100 llAINl'llAllE WITH 
CUTOUTS FOR 2 51/o " DISK DRIVES 

+5 @5A -5 @500MA, +B @15A +12 @6A +16 @2, -16 @2 
llPllZIOID Desk Top $899.00 $711.DI 
lll'DIZIOll Rack Mount $949.00 $01.11 

DISK DRIVE FACILITY 
Accommodates two 8" floppy drives, of Shugart, Qume, or 
simUar design and dimensions. 110 or 220V AC at 50 or 
60Hz CVT power. 
lll'DIZntlD Desk Top $659.00 $$71.0I 
lll'DIZntll Rack Mount $679.00 $HI.DO 

OIQD\TA@.. ·1 : :u - -~ 

-
COMPARE OKIDATA'S FEATURES 

TO ANY OTHER PRINTER! 
COMPARE PRIORITY ONE'S PRICES 

TO ANY - THEN DBCmB! 
Don't be fooled by those who try to 

"soak" you for the options 
• Bl-DIRECTIONAL-120 CPS •Both Para/le/and 1200 
• 9 x 9 Matrix (Alphanumeric) baud Serial VO (82A & 83AJ 
• 6x9or12 Matrix fo r graphics• Self Test 
• 5,8.3, 10, 16 Characters • Out of Paper Switch 

Per Inch • Friction or Optional Tractor 
•BO CPL @ 10 CPI lor82A Feed(TractorStandard on 84) 
• 132 CPL @ 100CPl/or • 10 dillerent character sets 

83A & 84 
All ttree printers feature !rant paoef switch selectat>Ml lor lengths; 10 lengths 

from 3" to 14 ". Froot or bottom aper loading for up to 4 part forms and tear 
bar. AH of these features make OKI DATA the best value in low cost printers! 

'"" ••. D11at,i111 IJll l'rlcl SALE 
llllllATIUT 
llllll!Tll 
lllltllAPllU 
lll'DOllllUTC 
IHllDAnll 
HlllUTll 
llllllllAPllU 
HPIHllUATI 
IHllSEl!llf 
HlllDA114AP 

IHllDA114AI 

80 column printer w/fric tion (25 lbs.) $531.00 
Tractor Feed for OK IOAT 82A $ H .15 
High Resolution graphics ROM 60 x 66 $ 71.11 
OKIOAT82A w/tractor ard graphics $511.00 
132 column printer w/lriction (J5 lbs.) $750.00 
Tractor Feed tor DKIO AT8JA $ H .H 
High Resolution grahics ROM 60x66 I 75.11 
OKIOAT8JA w/lractor & grapl'ks $150.00 
9600 Baud 2K serial buffer/interface $141.IO 
1J2 col. pr inter parallel interlace $1015.DO 
with graphics and tract0< (35 lbs.) 
132 col. prin ter9600 baud serial 2K $ 1250.00 
intertace. graphics and tracl0< (J5 lbs) 

H•BIAPllflWC' AP!lle Parallel Interface w/Cable 
•sold only wi1h prin te r 

$ 75.0I 

COMPARE PRICES!! 

A' IDS 
Applied Digital Data Systems Inc. 

SALB' 
$525.00 

VIEWPOINT - ADDS 
Detachable keyboard, RS232 interface and auxiliary port, 
80 x 24 display, ti/table screen. 
IUDDllll'I Sh. weight: 30 lbs. $699.00 $525.DD 

DISK CABINETS 
V·IOO ·VISTA 

• Desk or rack moun table • Internal power and data cables 
• Drives pull out fo r easy service and maintenance 

llrllltll Disk Drive Cabinet (43 lbs} $495.00 1441.0I 
llrllltOG With purchase ol two 8" Disk Drives $3H.OD 

SINGLE 8" • Q.T. 
Single B" cabinet with power supply 

IOTCDICI 122 lbs.) $249.00 $US.DO 

DUAL 8" • Q.T. 
Dual 8" cabinet wi th power supply 

llfTCHCA (24 lbs.} $395.00 "41.11 

llllSMGI 
llrlsttn 

5 " CABINETS - VISTA 
Single 5" with P.S. 
Dual 5" with P.S. 

$II.II 
$111.11 

Exactly one-half the height of any other model. 
Proprietary, high-resolution, read-write heads patented 

by Tandon 
D.C. only operation ­ no A.C. requ ired 
Industry standard Interfa ce. 
Three millisecond track-to-track access time 
llTIDTllMll Single Sided Mn.II 2 or more 
llTllTllMU Double Sided $171.11 2 or more 
llDDTlllM Manual - not included with drive 

TANDON 51/4 " DRIVES 
llTll'llllDOI Single Sided, 250KB (5 lbs.) 

2 tr M111 $221.DD 
UTll'llltOft Double Sided, 500KB 

2 tr M111 $211.DG 
llTIDTllllU Single Sided, 500KB 

2 tr M111 $211.DD 
llTllT111114 Double Sided, 1000KB 

2 tr M111 $4211.DD 
llTllTlll• manual, not included with drive 
•As used in 1he IBM P.C. 

$241..... 

$121.1111. 

sus.1111. 

$441.11 ... 

~MITSUBISHI ELECTRIC 

Better Than 
OUMEI 

Better Than 
SHUGART! 

8", Double-sided, dou ble-density, interchangeable with QUME & Shugart 
ll•ITll21MQ Sh. Weight 16 lbs. $111.11 
IHIT1121Mn• Manual $ II.II 

2 If M1r1 $525.DD HC~ 

~-.~hugart ao1R 
Single sided, double density · most popular 8" drive 

IUHRll $425.00 ea. or 2 or more (16 lbs} lor $HI.II u. 
HIHUlll I• Manual /or BO 1 R drives $ II.II 

~® 

UlJtNTEANATIONAL INSTRUMENTATION, INC. 

UHJVERSAL DISK ENCLOSURES 
• Accepts any combination of 8" drives (QUME/Shugart 
801 R type or Y2 size Tandon type) • Also accepts hard 
disks • Positive pressure • Optional Disk environment 
monitor shows supply voltage and internal cabinet temp· 
erature • Internal power and data cables provfded. 
HmHAl Hlft CAllllT complete with power supply, 7an'ard filler. and 
all in ternal cables fOf attachment of two 8" tloppy drives. 
lllllllHM Oual OriveCabinet(Sh. Wl.40 lbs) $495.00 $411.11 
lllllllHM With purchase of two 8" Oisk Orives $311.DO 
lllllllEll4l• w/Environmental Monitor installed $584.95 $NI.II 
lllllllEll4l• With purchase ot two 8" Disk Orives $415.00 
lllllHHMAHOual Drive cabinet with AIJ9' S7JJ.OO 

mentation power suppty module to ircrease SV 
su~ly from 6 amps to 9 amps for use with two 

SEND $1•00 TODAY 
hard disks or 4 Tandon drives. Also includes 
Dis k Environment Mon itor (45 lbs.) 

HllllDUCI t 9" Rack Mount kit UDE004
FOR THE NEW, FULL COLOR Tiii mu Hiil CAllllT complete with power supply, and all internal 
SPRING 1982 ENGINEERING cables for attachment olthree thin 8" flop!Jydrives(Tankdon type). One AC 

power connectcx- 1s also provided for use with full size drive.
SELECTION GUIDE! lllllllm Three Orive Cabinet (Sit Wt J5 lbs) $495.00 $411.11 

llUlllETTTE• with Envirorrnental Monitor installed $584.95 $515.11 

Free standing cabinet. Will accept 2, B" Floppy disks and 1, PRIORrrY ELECTRONICS f M M•M"'." 8" Rigid disk. 18 slot card cage will accept the double 

height 1O" x 1O" S-100 cards (Alpha Micro and others) CVT 

Power Supply. 
 I ' '. . 9161 DEERING AVE. CHATSWORTH. CA 91311 !L.. B 

+ 24 @7A, +16 @2.2A -16 @3.5A +B @20A +5 @5A 

llPHZlll PRONTO $1295.00 $11n.ll 
 2n~~~~Jtc~$!~?.~~~~!!~a~<;.~~~~M~~o~~o!R~~?o!!~~
PHITI CG•IUTE •ITll rt•U IUPPU rt•U-UP IEOIHCU SHIPPING & HANOLING ot SJ.OD IOI the lirst J lbs, plus 25CIOI each -tional poord. Orders over 50 lbs sent height collect.Just in case,please irclude your
llPllZllll with sequencer $ 1395.00 $1241.0I phone l'lJmbef. Prices subfect lo charYJe without notice. We wm 00 001 best to maintain prices ttvough July, 1982. Credit Card orders will be charged appn~riate

Shipped motor freight collect lreight If yoo haven't received your Spring '82 Engineering Seiec1ion Guide. send $1 .00 tor yoor copy today! Sale prices are tor preoaid Ofders ontv. 
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e' 
YOUR POWER? . 

The Sola Micro/Mini Computer Ultra Isolated Regulator provides 
instantaneous voltage regulation, and ultra isolat ion from both trans­
verse andcommon mode noise for any type of load. II also suppresses 
transients. protects against overloads and serves as a portable 
dedicated line. It is the ultimate in AC line conditioning equipment. 

The Sola "Micro/Mini" is particularly applicable in systems involv· 
ing mini or micro romputers. POS equipment, microprocessors, or 
data terminals - where noise and transients cause errors. or low 
voltage and short term disruptions can result in loss of memory. The 
output waveshape is sinusoidal and rontains less than 3% harmonic 
distortion, making it ideal for any electronic load. 

Common mode noise rejection exceeds t20 dB for the regulator. 
while transverse noise rejection is bel1er than 60 dB - true ultra iso­
lation. Brownout protection is a real bonus feature. Input line voltage 
variations as great as± t5% are instantaneously regulated toa max· 
imum output deviat ion of ±3%. And. the output will remain within 
NEMA voltage specifications for input voltages as low as 65% of 
nominal. 

Especially designed for office type environments, the Sola "Micro/ 
Mini" is truly portable and has a low sound level of 43 dB. 
• Instantaneous regulation 
• Regulator rommon mode noise rejection of t 20 dB 
• Regulator transverse mode ncise rejection of 60 dB 
• Completely portable - no installation costs 
• Matches Mic o/Mini computer packaging 
• Complete iso olion from pwer line · less than 3pFd 
• Quiet operat> ..n - below normal office levels 
• Operating ra11ge from -20' C to +50' C 
• No loss of output for line loss up to 3 msec 
• Line cord 
• On-off switcl· 
• Dual output r<ceptacles 

MINICOMPUTER REGULATORS 
PORTABLE 120VAC 60 Hz SINGLE PHASE .,,,... lula1• Dl•1ul111 

Ollfll l xWx D s.11111111 l'rlCI 
IA hllllt ,.,,,....) Wllflt Ult ... 

70 t2 x 6x 6 to lbs. St86.85 $1H.IO 
t40 t2 x 6x 6 t8 $244.90 $201.40 
250 t4 x Bx 8 3t $29t .OO $248.05 
500 17 x 9x 9 47 $404.20 $344.110 
750 t7 x 9x 9 60 $5t5.60 ~.IO 

1000 t 7 x 9 x 9 75 $597.20 $IOl.n 
2000• t7 x tt x tt t08 St0t5.60 $11UI 

Output voltage i~ t20VAC ± 3% for an input voltage of 95-t30VAC 
•Unit has 30 Amp twist receptacle. 
Also available are Hard Wired and 50Hz Models. 
1111 UPS 
Amini UPS goes one step further than aminicomoputerregulator. It pr.o­
vides the same voltage, noise and brownout protection plus maintains 
power to keep equipment running smoothly during ablackout When a 
power failure occurs. the internal maintenance free battery continues 
powering the inverter without the use of any sw~ching devices. This 
provides uninterrupted, conditioned AC power to the cr~ical load. 

A true UPS always between the AC line and critical load providing 
rompleteprotection from brownouts and blackouts as well as line noise 
and transients. Output waveshape is sinusoidal with less than 3% 
single harmonic and 5% total hamnonic distortion. Regulated output is 
±3% wtien operating from either AC line or battery. Handles ioad 
su rges ano fault clearing providing t 25% overload for 1 O minutes, 
150% overload for to cycles and 200% in short circuit with 2 
automatic restrikes befooe shutdown Maintenance-free bat1ery auto­
matically rechareages upon return of AC line. Oper.Temp. O' C to 40' C. 
Especially designed for small, sensitive electronic equipment such as 
miniromputers,data terminals, P.O.S. systerns. lnpklt voltage, 1t5VAC. 

PORTABLE 120VAC 60Hz 
UNINTERRUPTABLE POWER SYSTEMS 

lula.. ,
Ollfll Dl•Nll111 llllf<IL 

IA 111111 l x W x D 11111111111 l'rlct 
/Tl•• ,.,.,.•. ) ··- Utt ...I~··· BULAH005040iJIG 400/lOMin 12x19x11 85 $1544.00 SU14.ll 

ICS~Jll 400/20Min 12x19x11 95 $1574.00 Slln.11 
llSLAH005Cl75GJ811 750/lOMin 12x19x11 125 $1674.00 Stai.II 
Also available are 220V 50Hz models of the above. 
Call for all SOLA products not listed. 

IFLUKEI
====® 


NEW 4112 DIGIT HANDHELDSI 
The FLUKE 8060A and 8062A otter the most powerful combination of 
capabilities ever in a handheld OMM. including these: 
• 41'1 digit resolution •tOf' V, tOmA 10M sensitivity 
• lOOKHz True AMA 18060AJ • 30KHz True RMS (8062AJ 
• Relative Reference • Constant current diode test 
• Self diagnost ics •Basic DC accuracy of 0.04% 18060A); 0.05% 

(8062AJ 
The 8060A also otters dBm, relative dB, frequency measurements to 
200KHz. Auto ranging megchms to 300k n .and conductance (2000 
nS). 
BIFLU18IOA with safety designed test leads $341.00 
llFlUllOIZA with safety designed test leads $271.0G 

3Vr DIGIT HANDHELDS: THE WORLD STANDARD 
It ll1cU111: 
• de voltage • temperature (via K-type 
• ac voltage thermocouple 
• de current • peak hold on voltage and current 
• ac current functions 0.1 % basic de accuracy 
• resistance 18024 B & 8020B) 0.25% basic de 
• diode test accuracy 18021 B & 8022B) 
• conductance • visual logic level detection 
• high-speed rontinulty beeper and continu~y indicators 

Extensive overload 31'1-digit resolution protection with 600V double­
fused current input Safety-designed test leads. Two-year parts and 
Two-year labor warranty. Calibration Cycle. 

BIFLUIOHB !All t t !unctions) $231.0D 
BIFLUl820B (First 8 functions) $111.DD 
IULUIOZIB !First 7 functions) $141.00 
BIFLUI022B (First 6 functions) $t31.00 

8010A/8012A. MIHlrt••ll Hrsatlllty 
on tlle ll11cll 

7 lllcliNI • ac current 
• de voltage • resistance 
• ac voltage • diode test 
• de current • ronductance 

10 amp current range (8010A) 
2 n and 20 n resistance ranges (8012AJ 
True RMS ac measurements 
31'1-digit resolution 
O.t% basic de accuracy 
Holds voltage. resistance and ronductance readings via BOT·H Touch 
Hold Probe 
Extensive overload protection with 600V double-fused current input 

ne 8050A. 4Vr dltlts 1f 111ti11 ,_ctl11 11d 
teatares abaH 7 teat1res, •las: 

• 16 selectable reference impedances • Relative reference/offset 
• 4 'h·digit resolution • dBm !measuring ac and de voltage) 

• 0.03% basic de accuracy 

BIFLUl850A 4l'l digit True RMS Bench DMM $311.DI 
llfl.Ul050Allt with Ni-Cad bal1ery option $411.DO 
BIFl.ll8810A W amµ True RMS Bench DMM $251.DI 
BlflUIOIOAllt 80tOA with Ni-Cad battery option $211.DG 
11Fl1Rt2A Low-Ohms TrueRr.iS heno::h ~!•'.1 $331.10 
llflUl81ZAllt 80t2A with Ni-Cad Battery Option $371.DI 
The shipping weight on bench DMM is 5 lbs.: 5 lbs. with Ni· 

KEITHLEY 


Handheld DMMs For Every 

Appllcatlon and Budget 


• de voltage • Easy-to-use Rotary Switches 
• ac voltage • Large 0.6" LCO displays 
• de current • 31'1or4 1'1 digit accuracy 
• ac current • Overload protection 
• Resistance • Externally accessible battery & fuse 
• Diode Test • Rugged 0.t " ABS Plastic Case 

• Shock-Mounted PC Board 
BHTHUO ±0.5% DCVaccuracy, 1OM n inputlmpeded· $1!4.00 

ence auto polarity and current measurement 
through tOA 

BIDHl31 Same as BGKTHt 30 except 0.25% accuracy $tH.OO 
and enhanced band with on top ACV ranges 

BIDHIH 	 See/hear display includes both over/under $131.0D 
threshold indicator arrows, audible tone that 
operates on all ranges & fu nctions, and adjust­
able threshold 

BIDHl35 4l'l digit 0.05% accuracy $231.00 
81011171 Thermorouple (TC) based thermometer $111.00 
BIDHl3D4 Soft Canrying Case & Stand lhandhelds) $ 10.00 
BIDHl30I Deluxe Carrying Case lhandhelds) • 25.00 

Bench DMMs: Solld Price/Performance Values 
BIDHtll 0.25% OCV 31'1 digit LCD display $111.00 
BIOHl71 0.05% DCV 4l'l digit LCD display $211.00 

20kHz bandwidth on lower ranges 
llnllt 71A 0.04% DCV 4l'l digit LED display $351.DI 

20A capabil~y TAMS ACV 
BIDHl71Z BCD Output Option for BGKTH179A $111.DO 
BIOHl713 IEEE Interface for BG KTHl 79A $3%1.DO 

GLOBAL 

SPECIALTIES 


LOGIC PROBES 
sncmcAnoNS 

IDDEL lPI Ln 

111,_1 	 50 ns. 80 ns 300 ns; t .5 MHz 6 ns typical 
single-shot event pulse train tested at 1 O ns. 
tOM Hz pulse tra in 70MHz pulse train 

Piiie l•H High Sl)'led Trai'"" Sing:.l_e_E_ven_1______ 

r11111. Dncrlfhl Utt Prlu I• l'rlCI 

HCSCLPI Standard lOMHz w/Meioory $50.00 $41.00 
BICSCln Eronomy t .5MHz $32.00 ••.oo 
BHSCl.n High-Speed 50MHz w/Meioory $77.00 $11.00 
BHSCl.P4 tOO MHz + ECL Logic Probe $150.00 $131.00 
HSSCOPI High-speed digital pulser. $83.00 $71.00 

t 00 PPS or single-shot 
II AID 40 CHAHEL LOGIC IOllTOllS 

LMI clips over any DIP IC up to 16 pins. Eacho! its 16 rontacts 
ronnects to a single bit level detector lhal drives a high intesnity, 
numbered LEO readout activated when the applied voltage exceeds a 
fixed 2 v threshold. Logic ·1 • turns LEO on; logic "O" keeps LED off. 
BICSCUll 	 $79.00 $72.DO 
LM-4 will instantly and clearly display the logic states of any digital IC 
of up to 40 pinsor any of up to 40 independent circuit points when used 
with its standardly supplied connector cable terminated with a40-pin 
IC test clip. 
HSSCll4 $199.00 s1n.ao 

LOGICAL AHLTSIS llTS 
HSSClTCt LPt .OPt &LMt inmoldedcase $240.00 $2211.DG 
HSSCLTC2 LP3,OP t & LM t in molded case $270.00 $245.DG 

Cad Battery Option 
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P111 's 1c• DllUED l'rtotd Clrult B11nls offer you benefits not 
curr ently available from a conventional punched board. If you are 
involved In pro fessional prototyping of PC boards. you know that a 
"clean" prototype 1s always more representative of what you can 
expect In your final production board. AND isn't that what proto­
typing Is all about? II , .. •ut th IHI ... ... ,., PHEI 

SPECIFICATIONS: 

UL A'"'"''· lat1rtal: 062" (1.57mm) thick FR -4 epoxy glass laminated coppei 
per MIL·T·5556t Type GF. 

Hill Dla•ll• r. .042" NC dnlled. 
1'111111: Circuitry: Electrolers tin 50 x t 0·6 In. 

Contact lingers: .00 t O" gold over .0050 " nickel. 
Contact fingers are chamfered for ease of insertion. 

PUTH. 

BIPSIPIOOI 
BIPHPID02 
81PHPI003 
81PSBPI004 

S· 100 BOARDS 

'1002 C•••1111t SI•• 

DESCRIPTIDM 

StOO Bare Board 
S100 Horizontal Susses 
S100 Vertical Susses 
S100 Pads Per Hole 

PRICE 
1-4 H 10-U 

$15.15 $13.15 $11 .15 
$22.15 $11.15 $17 .15 
$22.15 $11.15 $17.15 
$23.15 $2D.15 $11.15 

APPLE BOARDS 
-='­ .~~ ··¥:-"" .. -~. -~ ~i.J ·r...;:;;:i:, 
: )­ :.. . .... . ....... . 

j 
. ' . 

HPHP5001 Apple Bare Board $15.15 $13.15 $11.15 
HPSll'5002 Apple Horizontal Susses $22.15 $11.15 $17.15 
HPlll'50tl4 Apple Pads Per Hole $ZU5 $20.15 $11.15 

GENERAL PURPOSE PLVGBOARDS 

P«13 ..r1., 11•1 

BCPSIP4411 4.5"x6 " 22/44 I56 " Bare Board $ 1.15 $ 1.15 $ 7.11 

RS232 and "D" SUB-MINIATURE 
CONNECTORS 

E@'~ io;z;zrt~ 
SILDER nl'l 

P=Plug, Male Type - S=Socket. Female Type ­ C=Cover. Hood 

PAIT H . OESCllmH PllCE 
1-t 18-24 2HI 

llCIDDEIP 9 Pin Male 
HCIDDEIS 9 Pin Female 
HCIDDEIC 9 Pin Cover 
BICIDOAl5P 15 Pin Female 
HCIDDAl5S t5 Pin Female 
HCIDDAl5C 15 Pin Cover 

B&CllOOA25P 25 Pin Male 
BICllDDA25S 25 Pin Female 

HCHD851212 1 Pc. Grey Hood 
8GCIDD25H 2 Pc. Grey Hood 
HCIDD851221 2 Pc Black Hood 
HCMGDC37P 37 Pm Male 
HCIDDC371 37 Pin Female 
HCIDDC37C 37 Pin Cover 
HCIDDD50P 50 Pin Male 
HCIDDD50S 50 Pin Female 
HCIDDD50C 50 Pin Cover 
HCIDDZ0411 Hardware Set 2/Pr 

$ 2.10 $ 1.10 $1.7D 
$ 2.70 • 2.40 $2.10 
$ 1.50 $ 1.25 $1.10 
$ 2.75 $ 2.45 $2.15 
$ 3.15 $ 3.110 $3.20 
$ 1.50 $ 1.30 $1.lD 
$ 3.00 $ 2.75 $2.25 
$ 4.00 $ 3.75 $3.00 
$ 1.ID $ 1.45 $1.30 
$ 1.50 $ 1.25 Sl.10 
$ 1.IO $ 1.85 $1.45 
$ 5.80 $ 5.10 $4.45 
$ 1.70 $ 1.70 $1.70 
$ 1.80 $ 1.55 $1 .30 
$ 1.75 $ 1.75 $1.7D 
$11 .85 $10.25 $1.10 
$ 2.00 $ 1.80 $1.10 
$ I.DO $ .ID $ .70 

RS232. DB25P, EIA 
HCIDISZ321F Class t Ca1Jie8Con8Ft $11.15 $17.15 $15.15 
HCID573DH Cent. 700 Series/ $ I .DD $ 7.50 $1.00 

Epson Printer Confl 
8SIDC5730HO IDC Version of Above S 1.15 $ I .DO $1.DO 

CA LL FOR IOC "D" CONNECTORS 

=-6111.•0all/ISOlll
~'111116ElllT.l•C. 

ICN SERIES GOLD 3 LEVEL 
WIRE WRAP SOCKETS 

• tOI' in GOLD Plated Pins 
• Deep Chamfered Closed Entry 

Contacts 
• AN Side Wipe Contact Design 
• Phosphor Bro11Ze Contact Material 
• Terminal Barbs Allow Sell-lock 

in to PC Board 
• Rugged Socket Body Design 
• Deep Chamfered Closed Entry 

Contacts 

PRICE 
STAIDAIO IH4 1111-241 

PAIT ID. PIH l'CICE. EACM ZHI Ho-ttt 

HllS081111S 8 52 .IO .,. .41 .45 .41 
8HISl411WC 14 30 .75 .70 .85 .55 .41 
HHSllD& 16 26 .15 .75 .70 .IO .52 
B&HSUllWC 18 23 I.DO .IO .80 .75 .71 
BHllS2on& 20 21 1.20 1.05 .Ill .11 .17 
8HMSZ2WIR 22 19 1.35 1.25 1.15 1.05 ·"811112411WC 24 17 1.35 1.25 1.15 1.05 ·"IHISZlllWC 28 15 1.70 1.55 1.40 1.34 1.25 
HllS4111111S 40 10 2.20 Z.05 1.15 l.IO 1.50 
•MINIMU MORDER $1 .00 per line iterJt To receive q.iantit)' prices beyond 
1st column you must order EXACT rrU!iples of STANDARD PACKAGES. 
COLD l'UilD CllTACTS IEWI

,l SELICTIJE PLATED 
Piii THAT •IU SAU 
YOU IDNEl BY 
HAllH &OLD OILY 

TIM RUE IT COUllTSI 
PLATED -;. I•• n alln1 nufll •In 
TAILS__... an 11l1dl1111y fllatd. 

HHS08TllW 8 52 .55 I/A .45 
HHSl4TllW 14 30 .15 .55 .50 
HHSllTllW 16 26 .75 .15 .52 
BHISllTllW t8 23 .90 .71 .75 
HHSZOTllW 20 21 1.10 .15 .II 
HHSZ2TllW 22 19 1.25 1.15 l.D5 
HUU4TllW 24 17 1.25 1.15 l.D5 
llUIZITllW 28 t 5 1.50 1.45 1.35 
BIUS4DTllW 40 10 Z.00 1.IO l.IO 

.41 

.47 

.51 

.70 

.17 

.14 

.H 
1.25 
1.40 

.37 

.« 

.41 

.15 

.12 ... ... 
1.15 
1.30 

PROTECT YOUR UfVUTllDIT 
PROTECT YOUR DATA WITH 

~~~I~ ~ I 

~i-1.. ~SCJBAA 
With Built-In Noise Filters and 

Surge Suppressors 

~\ 
• ~ L ·.. I 

1 ~· ••• 
ISOLATES SEHITllE AID ULUULE EOUIPIEIT FROM: Equipment 
interaction· Damaging High Voltage Spikes · AC line noise and hash. 
PIOTECTS AIAllST: Voltage 1ransients caused by lightning,contact 
switching, tum-olf of inductive components. noise due to electro­

Ui'iJit~c1'rcr~~. TO lllLATE: MicroprocesSO< from pe11phera1s ­
Lab instruments lrom noisy equipment - Sensitive pre-amp or tape 
deck from power amplifier. 
THE ISC llOIAI EUIAIATES: Equipment Interaction - Equipment 
~~a~~/~~~ ~u~r~ ~ev~g~~e~;snhd surges- Errors· False printouts · 

FEATURES: Inductive isolated ground · Socke ts lndivdually lll ter 
Isolated - Circuit breaker protected at 15A. 
IOLTAIE THHIEllT Sl'llE PllTECTIH: 2000 Apeak for up to6 
Sec duration spikes. 1OOOA, 8/20 Sec protection lrom repeated 
spikes. 
LGAD HHUH: 1875 W max. total load; 15A pe1 socket. 
l~PllT: t 25 VAC, t 5 amps: standard 3-prong plug. 
llAI 3 - Three common outlets built-in circuit breaker. pilot light. 
hang-up bracket and a 6-loot cord. 

Ust l'rtc1 
BllDFllAU Sh. Wt. 3 lbs. $59.95 
llAR 41 • Four independently isolated outlets. Bu ilt-in ISA circuit 
breaker. pilot light. switch, and 6-foot cord. 
811DFllAR41 Sh. Wt. 4 lbs. $79.95 
llAR H • 8 outlets, grouped to form 4 independently isolated sets of 
two. Built-in 1SA circuit breaker, on/ott switch. pilo t light. 
HllFIWH Sh. WL 5 lbs. $84 .95 
IBAI Ill · Eight rear-mounted outlets grouped to form four inde­
pendently isolated sets of two, plus one non-isolated convenience 
outlet on front face. 19" rack mount cabinet. Built-In tSA ci rcuit 

~i:~:la~~~~ht, or\iof~~~ihsa1~~ 6·1001 c~~9 95 

RS232 Breakout Box 

A must for every technician, repair man 
or systems Integrator 

Databox is conta ined in a tough, plastic case and is powered by two, 
1.5 volt penlight balleries. No power is consumed by the tester when 
~t~q;':i~~~=nsions2.9"x555"x145" We~~~J~8z. wlbi/W'.:r; 

MICROCOMPUTER PRODUCTS 
MEMORY 8080 SERIES 

PART NO. 
H4111ACZ11 
812911'3 
81211413l 
815Z5713l 
812732 
812711 
81270I 

zao SERIES 
81ZIOA 
HZIGAl'IO 
llZIGACTC 
81ZIOADIA 
81Zl8AllOO 
llZIGASIOI 
81ZIDASID2 

UARTS 
81Uli1013A 
HTRlllZI 

13.H 
11.11 
II .II 

.n 
H.85 
11.15 
31.15 

$5.15 
$4.15 

PART NO. PRJCE 
1111...0A $5.58 
llllSIOHA $1115 

81D"21H 1:95llD"2141 .25 
HOPIZIH .15 
BID"Z241 .25 
llD"ZZH• .15 
HOPIZZH .50 
HOPIZZH $1.55 
llD"nH $1.55 
HlllSIZliH $15.15 
HlllSIZlill $7.51 
HlllSIZSJI 117 .15 
HlllSIZliH $1.10 
1111112571 111.45 
HllSIZHI II .DO 
BlllSIZ5H 111.15 
8'111S12751 $51.15 
8SlllSIZ7H $24.15 

n.QPPYDISCICPSll'44U 45"x6" 22/44 t56" Vertical Buss $1U5$1f.51$1t.5D 'MINIMUM ORDER $1.00 per line item. To receive HTR1113 $1.15 CONTROU.ZRICl'Sllr4414 4.5"x6" 22/44 156" Pads Per Hole $14.15$U.i11$1!.51 quantity prices beyond 1st Column you must order 
lll'Sllr44Z t 4.5"x9.6" 22/44 156" Bare Board $18.15$ US $ 1.15 Blllll402 $7.15EXACT muniples of STANDARD PACKAGES. llFD1771HI $24.15 
llPSIN4U 4.5"x96" 22/44 .t56" Vertical Buss $14.15$1UOl1Z.51 llFDl711HI $44.15 
ICPSIP4424 4.5"x9.6" 22/44 t56" Pads Per Hole $15.11$14.51$11.51 SEND $1 .DO TODAY FDR THE NEW 
ICPSIP7Ztt 4.5"x6" 36/72 .1" Bare Board $ 1.11$ 1.111$ 7.11 FULL COLOR, SPRING 1982 
llPHP7ZU 4.5"x6" 36/72 .t" Vertical Buss $U.15$1Z.5D$1t .llG ENGINEERlllB SELECTION GUIDEllPSIP7Z14 45"x6" 36/72 .t" Pads Per Hole $14.11$13.50$1!.llG 
lll'Sl1'7Z2 t 4.5"x9.6" 36/72 .t" Ba1e Board $10.15$ 1.11$ I .II PR--rry rL rcJi'nftaa'ICS ~~~ .M.MO<A 
llPS8'7ZU 4.5"x9.6" 36/72 1" Vertical Buss $14.15$U.51$1UG - • •vn, 5I 5' nvnri ~ E 
llPSIP7Zl!4 4.5"x9.6" 36/72 .t" Pads Per Hole $15.15$14.51$13.1141 ,... ' 

WesticlltlleHtlrePAGEllHoflllarlls, 11re-ClltHll ~-! 9161 DEERINGAVF. • CHATSWORTH. CA 9131 1 N E oA 

11r.-str1111111111 wire wr111 wire, 111111 pre-1111•lll1llll IDC ORDER TOU. FREE (800\ 423-5922 • CA.. AK, ID CALL 1213\ 709·5464 
Terms. U.S. VISA. MC. BAC. Check. Money Oriler, U.S. funds Only.CAresidentsadcl6);°%Sales TAX. MINIMUM PREPAID ?iRDERS~.00. Include MINIMUM

flat Cllilll ISSl•lllllS. PIHH HI Hr S!lrlll Cltllll SHIPPING & HANDLING of $3.00 for the lirst 3 lbs.. plus 25C for each additional pound Orders over 50 lbs. sent lreight rolect Just in case"J,.lease include your 

or call !or proll1cts Ht listed. r.=1~:~~~t~!"'~0~:rrllf:~~~~~f.;i~~~~;..,w.~:a~t~~'i'~h;:0~,;:~%~~8J·i;~~:,~~~:~=.i .;~~W.iate 
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Why use their flexible discs: 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 

Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 


MEMOREX 

high quality error free discs? 


Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5V4'' SSDD Soft Sector w/Hub Ring 
5V4'' SSDD 10 Hard Sector w/Hub Ring 
5114" SSDD 16 Hard Sector w/Hub Ring 
51/4" DSDD Soft Sector w/Hub Ring 
5V4'' DSDD 10 Hard Sector w/Hub Ring 
5114" DSDD 16 Hard Sector w/Hub Ring 
5V4'' SSDD Soft Sector w/Hub Ring (96 TPI) 
51/4'' DSDD Soft Sector w/Hub Ring (96 TPI) 
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density; TPI = Tracks per inch 

Memorex Flexible Discs...The Ultimate in Memory Excellence 
Free Memorex Ml n~Dlac Offer · Save 10% 

Every carton of 10 Memorex 5y, inch minl·discs sold by 

Communications Electronics, now has a coupon good 

for a lree Memorex minl·dlsc. For every case of 100 

Memorex mini·discs you buy from CE, you' ll get 1 O free 

mlnl·dlscs directly from Memorex. There is no limit to 

the number of discs you can purchase on this special 

offer. This offer Is good only In the U.S.A. and ends on 

December 31 , 1982. 


Quality 

Memorex means quality products that you can depend 

on. Quality control at Memorex means start ing with the 

best materials available and continual surveillance 

throughout the entire manufacturing process. The ben· 

efit of Memorex's years of experience in magnetic 

media production, resulting, for instance, in proprietary 

coating formulations. The most sophisticated testing 

procedures you'll f ind anywhere In the business. 


100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 

100 percent error free. Each track of each flexible disc 

Is tested, Individually, to Memorex's stringent standards 

of excellence. They test signal amplitude, resolution, 

low-pass modulation, overwrite, missing pulse error 

and extra pulse error. Rigid quality audits are built into 

every step of the manufacturing process and stringent 

testing result in a standard of excellence that assures 

you, our customer, of a Quality product designed for 

Increased reliability and consistent top performance. 


Cuatome,..Oriented Packag ing 

The desk·top box containing ten discs is convenient for 

filing and storage. Both box labels and Jacket labels 

provide full Information on compatibility, density, sec­

toring, and record length. Envelopes with mult i-lan­

guage care and handling instructions and and color­

coded removable labels are included. A write-protect 

feature is available to provide data security. 


Full One Year Warranty - YourAH uranceof Quality 

Memorex Flexible Discs will be re placed free of charge 

by Memorex if they are found to be defective in materials 

orworkmanship within one year of the date of purchase. 

Other than replacement, Memorex will not be respon­

sible for any damages or losses (Including consequential 

damages) caused by the use of Memorex Flexible 

Discs. 
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Quantity Dlscounta Available 
Memorex Flexible Discs are packed 1 O discs to a carton 
and 10 cartons to a case. Please order only in increments 
of 100 units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 1 O units at a 10% 
surcharge. Ou•ntlty dlacount1 are also available. Order 
500 or more discs at the same time 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 flexib le disc that's right for 
yoo, call the Memorex compatibility hotl ine. Dial tolHree 
800-538·8080 and ask fort he 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 res idents 
please add 4% sales tax. Writ1en 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 avallabillty, acceptance and verification. 
All sales are final. Prices, terms and specifications are 
subject to change without 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.O.B. Ann Arbor, 
Michigan. No COD's please. Non·certilled and foreign 
checks require bank clearance. 

Mail orders to: Communlcet lona Elec:tronlca, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. Add $8.00 per case or 
partial-case of 100 8-lnch discs or $6.00 per case or partial 
case of 100 51/•· inch mini-discs tor U.P.S. ground shipping and 
handling In the continental U.S.A If you have a Master Card or 
Visa card, you may call anyt ime and place a credit card order. 
Order toll-free In the U.S. Dial 800-521 ·4414. If you are 
outside the U.S. or in Michigan, dial 313·994-4444. Orderyour 
high quality. error free Memorex discs today. 

CE quant. 

100 price


Part# per disc($) 


3062 2.09 

3015 2.09 

3045 2.99 

3090 2.74 

3102 3.34 

3115 3.34 

3103 3.34 

3114 3.34 

3104 3.34 

3481 2.34 

3483 2.34 

3485 2.34 

3491 3.09 

3493 3.09 

3495 3.09 

3504 2.99 

3501 3.99 


Free disc offer 
Save 10% 

Order Toll-Free! 
(800) 521-4414 

In Michigan (313) 994-4444 

For Data R~-Memorex Flexible Dlsca 

c~OMMUNICATIONS 

..ELECTRONICS™ 
ComputerProducts Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48 106 U.S.A. 
Call TOLL· FREE (llOO) 521-4'1' or outside U.S.A. (313) "4·4444 

Circ le 84 on Inquiry card. 



Unclassified Ads 

FOR SALE: BYTE from 1Ssue II through August 1979. Mint 
conamon. Make offer. Dan S. Tong. No1thwestern u . Tech. 3763. 
Evanston. IL 60201 . (3121 492-7686 aays. 

FOR SALE: Centron1n IOI pnnter: 165cps. 132characrersper 
llne. S by 7 dOl mamx. and 60-200 lrnes per minute. Recently 
overhauled. Heavy-duty pnmer tor s I 500 or best reasonable of· 
fer. Also, two Techtran 8410 datacassene recorders. RS--232 1mer· 
face with manuals In mint condroon. SSOO or best reasonable of­
fer Davia V Fansler. 700 Wara SI.. Graham. NC 27253. (9 191 
227-7640 a~er 6 pm. ET 

FOR SALE: Complete Aran 400 computer system I 6K Aran 
400. 4 10 program recorder. BASIC ca11nage. over 5100 wollh of 
game ca11nages (Siar Raiaers. MIS~le Commana. Super Breakout. 
Avalanche). full manuals, ana S30 operaong-system manuals 1n a 
special b1naer System only a few months olct would cost over 
5630 new Only 538'1 plus free sh1pp1ng Bren Bot>ley. High 
Farms Ra.. Glen Heaa. NY 11545. (5161671-6707 

WANTED : Schemaocs for Extensys Corporaton Model 
RM64-64K aynaml( RAM board for S-100 bus. W ill pay reason­
able reproauaon ana mailing costs w . E Buoy Jr . 16319 Peb­
bleglen. Houston. TX 77095 . 

FOR SALE: PDP-8 ana aual DEC tape anves. I would also like 
m hear from m1Crcx:omputer users 1n medicine Derek Enlander, 
M.D.. Nuclear Mea1Cine Depa1tment. NY U. Mea1Cal Center. S60 
F1rn Ave.. New York. NY 10016. 

FOR SALE: Heavy-duty Centron1Cs 102A printer Very high 
speed (330 cpsl Perfed working oraer. Asking 5 99S. L. Neuzer­
hng. 1200 Arunael Dr .. Kokomo. IN 46901. (3171 4S2-897 I eve­
nings 

FOR TRADE: Games for the TRS-80 Color Computer. Original 
programs sent wlll be replaced by mine. wnnen for extended 16 
K. Also interested in homemade hardware. Cassettes come with 
lisong. M . T Baran. POB I 44B. Hayfork. CA 96041 . 

FOR SALE: PA/A B700 computer-based synthe•zer system 
DIA. QUASH. V C.O.. V .C.A.. envelope generator. nng 
modulator. phlanger. paramemc eq. spnng reverb. m1nr preamp, 
ana power supplies. lncluaes all types or patch coras ana all 
aocumentaoon Jeff Wurstner. B H1Ckory Pl.. Seneca Falls. NY 
1314B. 

FOR SALE: 43 issues of BYTE. June 1977 through December 
1980. Excellent conamon 580 firm. postage pad. Also. four issues 
of onComput1ng. Summer 1979 through Spring 1980. ana five 
issues or Personal Computing. Oaober 1980 through January 
19BI anaMarch 19BI. 52each. postaigepad. LarryFelton. Sl40 
Yvene. El Paso. TX 79924 

FOR SALE: Two Hazeltine 2000 aual cassette decks ana one 
silent (Tll pnnter for same Also. one hara-copy portable terminal 
with coupler ana case (not worklngl ssoo plus sh1pp1ng rakes all . 
Davia Greenblan. B 12 Roosevelt Court. Far Rockaway. NY 
11691. 12121471 -24S6 

FOR SALE: Complete S-100 aisle system for 5 1200. System 1n­
c1uaes a M 1Cropolis aisle anve. Po1ymorph1c BOBO processor ana 
vdeo. MK memory. 12-inch TV with RF mooulator. GRI key­
board. 20-slot mothertx>ara. ana 28-A power supply. Everything 
is as.semb~. re5led. and wD<k1ng_Includes documemaoon Also. 
I S-1nch Sanyo monitor. 5 I SO. Newtech mu.sic (S-100( ooara. 550. 
ana ASCII CRT: S I 00 Mark Han~1p. I 12B Lavern Ave.. Kenering. 
OH 4S429. (5 13J 293-3324 . 

FOR SALE: Apple II commun1Caoons cara: 5 125. Novaoon 
D-Cat moaem with cable. 5 I 2S . Centron1Cs 737 pnnter (parallel( 
w ith cable. 5S4S Philip Castevens. 3915 A Valley Court. 
Winston-Salem. NC 27106. (919) 76S-SS88 evenings. 

FOR SALE: IMSAI 8000 mainframe· S-1 OCVIEEE-696 system 
With IB slots Wameco front panel (hex a1sp1aysJ. two Wameco 
8000 processor boards. Wameco BK staoc RAM boara. Wameco 
1/0 boara. BKlrech BCG-800 color graph1Cs ooara. SSM extender 
board. and·Vector proto board. No monttor. Complete documen· 
tat1on ana accessories. Only 5 700 plus sh1pp1ng. R. Fischer. S 152 
Lyno Ave.. Lyndhurst. OH 44124. (2161 442-80S4 evenings. 

WANTED: Several Pocket Com CB units. They are miniature 
mult!Channel units. Also needed is a schemat:Jc of the .same urnt. 
Please include pnce. Pat Sagstener. B20 I NPS USN. O~anao. FL 
32Bl3 

FOR SALE: One complete set each. some 1n b1ndlers. of: Inter­
face/Interface "'9e. BYTE. ana Kllotlaua Microcomput1ng. Best offer 
for a complete set. Pick up only. Alan P. BKldle. 3511 Mae Or. SE. 
Huncsv1lle. AL 3S801. 

WANTED: I am a ded1Catea college student trying ro complete 
my aegree In Computer Science. Any contnbuoon you can sena 
would be greatly appreciarea ana aclcnowieagea 1mmeaiarely. 
Please help me. Marie Kopec. 9526 South Central Parle. Evergreen 
Park. IL 60642. 

FOR SALE: A nenoon homebrewersl I am selling much of my 
home stock or ICs. LEDs. capacitors. memory chips. voltage 
regulators. etc. All items new and unused. Top-name brands at 
really low pnces. Sena SASE for list of items ana pnces. L. E. 
Steiner. 4B76 Aleda Ave SE. Kentwood. Ml 49508. 

FOR SALE: PET 200 I BK ok'.l ROMs. 32K Expanaamen board 
with Programmers ToollcJt Over I SO programs. mostly games. 1n­
c1ua1ng Space Invaders ana M 1Crochess 2.0 . 5 7SO. Jeff Taylor. 272 
Hartley Ave .. Pnnceton. NJ OBS40. 16091 683-0S71 . 

wANTED: usea mlCfOCOmputer. so~are. ana equipment for 
use 1n small rural library. Donate for tax deduct10n or kJw fee; 
sena UPS co/led. R. w Dorog1. 37 West Main SI.. Brocton. NY 
14716. 1714) 792-9012 . 

FOR SALE: 4BK TRs-80 Mooe! 111 with powerful Level 111 BASIC: 
5B50. 32K expan~n interface for the Model I. 5400. Both com­
ponents are new Make an offer on either componenr. Rene 
Puonier. 14344 Starbuck SI .• Whittler. CA 9060S. (213) 69B-3361 

WANTED: Hammers from Poner LP3000 line printer. Must 
have blade anached. W ill pay 5 I 0 each for two or three of them. 
Stephen Wenzel. Sl6 South Scoville Ave.. Oak Park. IL 60304 . 

FOR SALE: 32K North Siar with two quaa.<Jen•ty disk anves 
and Wordsmith word processor, including Screensplitter video /86 
charaaers by 40 lines1. I S-1nch monitor. ana w orasm1th WP key­
board. (See May I 9B I BYTE for review of this WP system.) Also. 
Diablo I 6SO pnnter for highest quality pnnt plus graph1Cs capab1l­
mes. Total system. like nevv. tors 7CXXJ. Wiii consider selhng pnnrer 
or W orasm1th alone. Bot> Renegar. 23 Broolc~ae Ra.. Wallingford. 
PA 19086. 121 S) 566-4097 . 

FOR SALE OR SWAP: BASF 5,nch a1sk anve: 5 J 7S . BYTE: 
Vol 1-4. new conamon. make offer EICO Mooe! 460 osc1llo­
scope. s I SO. I will consider any offer or rrade. Want OSI bus· 
compatible tioaras. a Supertx>ara. ZXB I . or VIC-20. Ou1nt1n 
Leach. I 19BS Southwest Parkway. Portlana. OR 9722S. (S03) 
646-6644 

FOR TRADE: Want ro swap game p<ograms for TRs-80 
Pocket Computer. Sena your list of programs to traae. ana ru sena 
mine John Riggs. I I 14 Elaine. Livermore. CA 945SO. 

WANTED : Hewlen-Packara 9B30 with or without penpherals 
or other HP aeskrop. A . Specht. 2302 Viewlynn. North Van­
couver. B.C.. V7 J 2X I Canaaa. 16041 9B7-969 I . 

FOR SALE: SOL-20 4BK with two No/th Siar anves ana a 
Heathkit monitor. Lots of so~are. 1nclud1ng CPIM . CBASIC. ECB 
Disk BASIC. games. ere. 5 1200. Works fine. Upgrading to B"nch 
system. Texas Instruments 743 pnnter/term1na1: 5 750. Gerry 
Fnclce. 435 South Charter. Monocello. IL 6 IBS6. (217) 762-71 43. 

FOR SALE: SwTPC 60CIJ/2 computer with 24K memory. 
CT-64 terminal. CT-EA screen reaa. AC-30 cassene interface. ana 
so~are. 5900 or best offer. W . Faulconer. 4725 West Quincy 
1601 . Denver. CO 80236. (303) 798-4499. 

FOR SALE: Four GTE Moael 5-60 teletype terminals with bu11t­
1n offiine rape storage. UsesSelectr1C·type element ano has internal 
moaem capability. Comes with complete aocumenration. usea. 
neea some work . Jerry Pav. 2370 Fellowship Park Way. Los 
Angeles. CA 90039. 

FOR SALE: SwTPC CT-64 terminal with 9-inch vdeo monitor. 
RS-232 interface. up to 1200 bps. all oproos installed. Works fine. 
5 150. Paul Pennington, 2912 Palmeno Dr.. Martinez. GA 30907. 
(404) 860-2934. 

FOR SALE: Heathlctt ET-3400 m1Crop<ocessor trainer. Assem­
blec! ana working perfectly. 5 JOO. ET-3401 m1Croprocessor trainer 
course. 1nc1ua1ng components. 5SO. S. K. Cooper. S33 Nolth 
Mariborough C., Shreveport. LA 71 I06. 

FOR SALE: Tarbell S-100 cassette interface board. Manual 15 1n­
duclea ana all chips are socketed. 52S . January 1979 to January 
19BI BYTE. 52S. Joe Czyszczewsk1. 12607 Blac/Cfoot Rouna 
Rocle. TX 78664. (512) 2SB-0337. 

FOR SALE: Westware Bu~ness Accounting System w ith 
KSAM Boara. Payrou. Receivables. Inventory. General Leager, ere. 
AuguSl 19BI rev1wn. Unusea manuals ana 10 aisles for Apple II 
4BK AS ROM. 5800. 5 1600 retail. Also. new Trenocom printer 
with Apple 1ntert.lce. 5200. Dan Shanis. POB I 4S. McGrath. AK 
99627, (9071 S24-38'12. 

FOR SALE: Olc<lata M1Crol1ne printer for TRS-80. Apple, Aran. 
etc. New. still in tiox. Asking 537S. Bernhard Walther. 100 Cedar 
308. Dobbs Ferry. NY IOS22. (9141693-S720. 

FOR SALE: Apple II plus with 4BK memory. Disk II with DOS 
3.3 plus controller. Integer firmware cara. ana a variety of p<o­
grams. 1nclua1ng Apple Pie. Apple Plot. Muosoh Aaventure. 
Sargon II. ana many others. Total value over 52400. Asking 
51800. All in excellent conamon. Richard Ling. 4SSO Scon Ave.. 
Apt. 619. SI . Louis. MO 63110. (314) 361 -2064 evenings. 
4S4-53S I aays. 

FOR SALE: Trenacom <IO<olumn p<inter ana interface ro 
Apple II . Two D.C. Hayes M1Cromoaem II with m1crocoupler. 
Hewiect -Packard HP-6 7 calculator plus Bu51ness, Macn and Slat 
Pac, ana blank cards. Donald Robbins. 25 l -2S Gaskell Ra .. Little 
Neck. NY 11362. (212142B-8442 . 

FOR SALE: Commoaore PET 2001. Ong1nal BK with manual 
ana more than 40 programs. SS 10. Also. two B"nch Shugart 
Slngle-SKJed disk drives With fXM!er supply (WOrk1ng), less case. 
5580. With or alter sale of PET will sell Besti S-100 expan~n for 
PET with power supply ana case for 590. three BK 2 IL02 S-100 
memory boards ar 580 each. ana 16K EPROM S-100 boards at 
560. Eawara Shields. 117 DevOI Dr.. Mariena. OH 4S750. (614i 
373-7672 . 

UNCLASSIFIED POLICY: Readers who are sol1c1t1nq or g1v1ng <idv1et'. or wt)() t1,wc 
equipment to buy. sell or swap should send 1n a clearly typed notice to tt1,~t effec I To tie 
considered fat publ1cat1on. an advertisement must be clearly noncommercial. typecJ drn1blP 
spaced on plain white paper. contain 75 words or less. <incl 1nclwJe t.nrnplete n,rnw ,incJ 
address 1nformat1on 

These notices are free of charge and will be printed one time only nn ,, sp,it." ,1v.1il<itJlf' 
basis Notices can be accepted from 1nd1v1duals or bona fide computer use" clut>S only WP 
c,in engage 1n no correspondence on these and yout confirmation of pl<icPrnent " ,1µ­

pp,irance 1n an issue of BYTE 
Please note that 1t may take three Of tout months for ,rn .id to .ippP<ir 1n ttw rndq.11ir1f' 
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Unclassified Ads 


FOR SALE: Apple II+ · with 4B K plus Pascal language card. 

Apple disk dnve. and controller card. Software rncludes Integer 

and Applesoft BASICS. DOS 3.3, DOS Tool Kit Pascal. 3-D 
Graphics. text editor. Apple Invaders. Apple Advemure. and I 0 
disks full of games aM miscellaneous fun. S 1997 . Dale N 
Reynolds. 719 Sunrise Lane. Boulder. CO 80302. /303) 
44 7-946 1. 

FOR SALE: TRS-BO 16 K Model I. Level II /new 2-chip ROM) . 
llke new. Includes CTR..SO recorder. m1rn-amp for SFX. system 
desk. Advanced Scausttcal Analysis (eight tapes. full documenr.a­
nonJ . Cross-reference UW1ty. LI-LU Program/Data Conversion. LI 
1n Lii. Typing Tutor. M1crochess. Space Warp. Flying Saucers. 
Raaka-Tu. several LI games. TRS-80 Microcomputer News July 
1980 to presenr. miscellaneous books. and magazines. SBSO 
takes alt. Tim Howlea, 900 Union Commerce Bldg., Cleveland. 
OH 44 11 S. /2 16) 344-B339. 

WANTED: Used TRS-BO expansion 1nrertace and disk dnves. 
Pick-up only. Tom Jung. 7-04 166 St.. Whitestone. NY I I 3S7 . 

WANTED: Used NEC Sp1nwmer. D1ablo. ITOH Scarwncer_or 
OUME correspondence printer. Kenneth Glyn Hales. S990 
North Calle K1no. Tucson. AZ. BS704. /602J 88B-9199 . 

FOR SALE OR TRADE: PMC-BO /16 K. Level 11 TRS-BO 
work -ahke) . S450 or will trade for OSI C4P or KIM-companble 
boards. PMC has lowercase mod1f1cat1on installed, plus some 
software and books. Paul Miller. 7623 Pecan Villas 17. 
Houston. TX 77061 , /713) 749-SS09 days. 641 -3923 nights 
and weekends. 

FOR SALE: NEC TK-80 and TK-BOBS /full memory) wl!h 
power supply /DC + S v 10 A. -S v I A. + 12 v I AJ. 
Good condition . s 700 or bes[ offer on au three. Send rwo IRCs 
for mo re informauon . Tos h1haru K1rano , POB 4 . 
H1gash1murayama. Tokyo. IB9 Japan. 

FOR SALE: BYTE: all or 1979 excepc March: all or I 9BO ex­
cepc February: all or I 9B I 34 issues ror s 7S postpaid . R.L. Mur­
ray. POB SS96. Raleigh. NC 276SO 

FOR SALE: DECwrrter IV ILA-341 terminal 1n absolucely 
perfec[ condition. 1nclud1ng custom·f1ned fabnc cover and 
manual. 5900 FOB or best offer overs 750. A l Vazquez. Har· 
vard Business School. 2 Soldiers Field Park 507 . Boston. MA 
02163 . 

FOR SALE: Radio Shack LP/1)-Centronics 779 prrnrer FaS! 
60 cps macnx·type with fully adjustable forms uactor. Ad-­
JUStable character size. Unn waSJUSt upgraded and cleaned by 
Centrorncs. Always covered. Mechanically and cosmetically 
lrke new. 146S. Charles Ok5!e1n. 6 Scorrs R-J .. W 1ll1mant1c. CT 
06226. /203) 4B7- l 6 I 6. 

FOR SALE: Tarbell cassette-controller board complece wl!h 
cables. dara ·srream cassette. 1nsrrurnon manual. and data· 
stream cassette made with this board. Make reasonable offe r. 
Also have D 1g1ra1 G roup cassene-system--controUer board. N o 
reasonable offer will be refused. Delbert W1t11ams. 3500 Fleet· 
woad Dr.• Salt Lake Cicy. UT B4 109. /BOIJ 3S9·7794 days. 
272-3107 evenings. 

BOMB 

BYTE's Ongoing Monitor Box 

Artlcle # Page Artlcle Author(sJ 

34 The Input/Output Primer. Part 6: Interrupts. 
Buffers . Grounds. and Signal Degradation Leib son 

2 50 Computers. Fiction. and Poetry McKean 
3 54 Scion Color System Dahmke 
4 60 Add Programmable Sound Effects to Your 

Computer Ciarcia 
5 76 Breaking the Jargon Barrier: Designing Heite. 

Programs for Humanists Heite 
6 108 Microcomputers in the Study or Politics. 

Predicting Wars with the Richardson Arm s­
Ra ce Model Schrodt 

7 138 Software Tools for Writers Holder 
8 166 The Historian and the M icrocomputer. A 

Student of the Past Meets the Machine of the 
Future Rowney 

9 178 Simulating Neighborhood Segregation Dethlefsen. 
Moody 

10 208 Measuring Attitudes with a PET. A BASIC 
Program That Finds Out How People Feel Heise 

11 250 Microcomputers in Cultural An thropology. 
APL Programs for Qualitative Analysis Werner 

12 284 Mediamix's ETI' Welborn 
13 290 User's Col umn: Ada, MINCE. CP/M Utilities. 

O verpriced Documentation. and Analiza II Pournelle 
14 3 12 Color Computer Disk System Stearman 
15 330 Upward M igration. Part 2: A Comparison of Taylor. 

CP/M-86 and MS-DOS Lemmons 
16 360 Using the Model I/Ill RS-232C Port Barden 
17 378 Programming the Critical-Path Method in Zimmerman. 

BASIC Conrad 
18 392 Computers for Humanity Pournelle 
19 408 It All Depends On Your Viewpoint Moore 
20 412 Database M anagement with A shton-Tate's 

dBASE II Abbott 

510 July 1982 © BYfE Publications Inc 

FOR SALE: AIM -6S m1crocompucer wHh 4 K RAM. BASIC 
and assemblerrn ROM. powersupply /24 v. + 12 V. - 12 v. 
+ 5 V J. and audro rape player for mass storage All mounted 1n 
standard bnercase. 5500 or best offer. A lso. 8086 processor 
chrp. 14S. May crade for Apple gear. D.J. Lilja. 404 South Prarne 
Apt B. Champaign. IL 61B20. /2 17J 3S l-094 7. 

FOR SALE: SOL-20 computer wl!h burned-Ou! power sup­
ply. Worked perteccly for rour years unul capacitor blew. I 280 
or best offer Jeff Roloff. 2S03 Myers Court 17. Champaign. IL 
61B20. /2 17J 3S9-BOI O 

FOR SALE: Nonh Scar floaung-po1nt board. Working. one 
year old, but has seen hnle use. Best offer over S250. 24 K Mor· 
row Memory M aster. One year old. rehable . Best offer over 
S300. Ray Robinson. POB 304S2. A!lanra. GA 30332. 1404) 
B72-3BSO. 

MAGAZINES WANTED: lncertace Age: December 197S. 
January 1976-March 1976. Sepcember 1976. December 1976. 
March 1977. andAprrl 1977 . BYTE: Feoruary 1977. A nycond1­
t1on. W ill pay cop dollar for good condmon . For Sale: BYTE: July 
1976 and August 1976: Dr Dooo·s: April 1977. January I 97B. 
and May 197B: 12 each . Andy Beck. POB S71 . Jackson. NJ 
OBS 27 . /201) 370-9889 days. 370-9S6B evenings 

FOR SALE: Cencronrcs IOIA doc-macrrx printer. 16S cps: 
S2SO. IBM Seleccric wl!h RS-232 built 1n: I S99. Perkin-Elmer 
keyboard. letter quahty, I S·1nch carnage. 40 cps computer 
pnnter/rerm1nar wrth RS·232 buJJt 1n (cosr over SSCXXJ new). 
s750. AU 1n perfect condition . Lee Wa1nwnghr. 535 Main Sr.. 
Be!hlehem. PA 1801B. 

FREE: Free fixes available for ramware APL-80 Version 3 .0 
system. If you are using rh rs system and would hke to receive 
bug fixes for " RESHAPE " and ")UPDATE". send a SASE. APL . 
POB SS. Ardsley. NY I OS22 

ATARI MILrTARY USERS: M1lrcary members who use 
Aran 400 or 800 compu[ers and are srauoned overseas. let's get 
together and form a users group. Sp/4 Bill Karoly. 212th MP 
CO. do HHC I st Bde. APO New York. NY 09702 /ir you 're Sta ­
noned at an APO. drop rhe New York. N Y for faster mail ser· 
vice) . 

April BOMB Fooled Us 
First place in the April BOMB 

results goes to Robert G. Cooper 
Jr., Paul Thain Marston , John Dur­
rett, and Theron Stimmel for their 
presentation of "A Human-Factors 
Case Study Based on the IBM Per­
sonal Computer." Our congratu la­
tions to these authors who will 
share the S I00 prize . Second place. 
and an award of s50, goes to 
Philip Schrodt for his humorous 
parody "The Generic Word Pro­
cessor, A W ord-Processing System 
for All Your Needs." We guess the 
joke is on us. Third place was cap­
tured by John Durrett and Judi 
Trezona for " How to Use Color 
D isplays Effectively, A Look at the 
Elements of Color Vision and Their 
Implications for Programmers." 



Reader Service 

Inquiry No. Page No. 

1 47th STREET PHOTO 293 
2 800 SOFTWARE 70 
3 A.S.T.RESEARCH 91 
4 AB COMPUTERS 473 
5 ABM PRODUCTS 424 
6 ACTION COMPUTER 129 
7 ADDMASTER CORP. 478 
8 ADV.COMP.PROD. 496. 497 
9 ADV.MICRO DIGITAL CORP. 77 

10 ADV.SYS.CONCEPTS 478 

452 ADVENT PRODUCTS 114 

453 ADVENT PRODUCTS 114 


12 AEGIS SYSTEMS 170 

444 AFTERTHOUGHT ENG 256 


ALF PRODUCTS, INC. 134 

291 ALIEN GROUP 177 

13 ALPHA BYTE COMP.PROD. 38, 39 
14 ALPHA BYTE COMP.PROD. 311 
17 ALPHA SOFTWARE 125 
19 ALSPA COMP.SYS. 191 
20 ALTOS COMP.SYS. 232, 233 
21 AMDEK CORP. 111 
22 AMER.SMALL BUSN .COMP 227 
23 AMER.SQUARE COMP. 148, 149 
24 ANDERSON JACOBSON 395 
25 ANSWER CORP. 126 

246 ANTEX DATA SYS. 242 
26 APPARAT INC 325 
27 APPLE COMPUTER INC 248, 249 
28 APPLEWARE,INC. 474 
29 APPLIED ANALYTICS 361 
30 APSTEK INC. 468 

449 ARCH ILL OFFICE MACH 288 

31 ARCHIVE 253 

32 ARTIFICIAL INT'L.RESRCH 466 

33 ASAP COMP.PROD.INC. 15 


221 ASAP COMP.PROD.INC. 349 

35 ASC ASSOCIATES 466 


446 ASC COMP. SYS. 288 

36 ASHTON·TATE 94, 95 


ASPEN SFTW.CO. 42 
37 ATARI 140, 225 
38 ATLANTIC CABINET CORP. 468 

AUDIO-LIGHT INC. 36 
40 AVOCET 310 
41 B&B ELECTR. 470 
42 BAUSCH & LOMB INSTR.SYS. 231 
43 BAUSCH & LOMB INSTR.SYS. 231 
44 BAY TECHNICAL ASSOC. 366 
45 BBi MAIL ORDER 482 
46 BEECH ENTERPRISES 474 

BELL.JOHN ENGR. 477 

47 BILLINGS 109 

48 BINARY CORP. 466 

49 BISON PRODUCTS 187 

50 BISON PRODUCTS 187 

51 BISON PRODUCTS 187 

52 BISON PRODUCTS 187 

53 BISON PRODUCTS 187 


458 BIT 3 319 

54 BLAT RESRCH & DEVELP. 41 5 

55 BMC !NTL 79 

56 BOTTOM LINE, THE 168 

57 BOTTOM LINE.THE 482 

58 BOWER-STEWART 470 

60 BUSINESS SOLUTIONS 395 

61 BYTE BOOKS 255 


427 BYTE BOOKS 270 
62 BYTE BOOKS 279 
63 BYTE BOOKS 305 
65 BYTE BOOKS 391 

BYTE BACK ISSUES 254 
BYTE SUBSCRIBER 433 


66 BYTEK COMP. SYS. 395 

67 BYTEWRITER 268 

68 CALIF DATA CORP 472 


CALIF. DIGITAL 494, 495 
69 CDR SYSTEMS 470 
70 CENTENNIAL SOFTWARE 328 
71 CENTRONICS 87 
72 CHAPIN ASSOCIATES 472 
73 CHECK-MATE 470, 476 
74 CHECKS-TO-GO 163 
75 CHIPS & DALE 472 
76 CHRISLIN INDUSTRIES 333 
77 CHRISLIN IN DUSTRIES 385 
78 CHROMANETICS CORP. 411 
79 COLONIAL DATA SERV. 40 
80 COLONIAL DATA SERV. 103 
81 COMMODORE BUSN.MACH. 135 
82 COMMUNICAL, INC. 100 
83 COMMUNICATION CABLE 476 
84 COMMUNICATIONS ELECTR. 508 

Inquiry No. Page No. 

86 COMPONENTS EXPRESS 428 

87 COMPUCHANGE 468 


COM PULINK CORP. 128 
Ill! COMPUPROIGODBOUT 136, 137. 291 
89 COMPUSERVE 127 
93 COMPUTER AGE 453 
90 COMPUTER CHANNEL 300 
91 COMPUTER EXCHANGE 282, 283 
92 COMPUTER FURN.& ACCSS. 146 
94 COMPUTER IDEAS CORP. 480 
95 COMPUTER INNOVATIONS 429 
96 COMPUTER MAIL ORDER 346. 347 

448 COMPUTER MAIL ORDER 288 
97 COMPUTER PLUS 470 
98 COMPUTER RESOURCES 431 
99 COMPUTER SHOPPER 414 

416 COMPUTER SHOPPER 474 
101 COMPUTER SPCLTIES. 156, 157 

COMPUTER STOP. THE 301 
103 COMPUTER TOOLBOX,INC. 472 
104 COMPUTER TOOLBOX.INC. 478 

COMPUTER WRHSE. 155 
105 COMPUTERS WHOLESALE 258 
106 COMPUTERTIME INC. 474 
107 COMPUTERWORLD INT'l. 221 
108 COMPUVIEW PROD.INC. 74, 75 
109 CONCORD COMP.PROD. 118 
110 CONCURRENT CORP. 405 
111 CONSUMER COMP. 131 
112 CONSUMER COMP. 465 
113 CONTEXT MANGMNT.SYS. 20 
114 CONTEXT MANGMNT.SYS. 21 
115 COPROCESSORS INC. 345 
116 COSMIC COMP.UNLTD. 466 
117 COVER CRAFT 421 
118 CPU SHOP, THE 471 
120 CROMEMCO Cll, 1 
121 CROMEMCO 2 
122 CUSTOM COMP.SYS. 212, 213 

CYBERNETICS INC 299 
123 DATA ACCESS CORP 251 

DATA SOURCE SYS.CORP. 437 
124 DATA-ED 122 
125 DATA-RX INC. 436 
126 DATAFACE 44 
128 DATASOUTH COMP.CORP. 101 
129 DATASOUTH COMP.CORP. 246 
440 DAY STAR TECHNOLOGY 145 
130 DAY STAR TECHNOLOGY 247 
131 DEALIN' ELECTR. 474 
132 DELTA PRODUCTS 18 
133 DEVELOPMENT SYS.CO. 482 
134 DIGICOMP RESRCH CORP 262 
135 DIGITAL MARKETING 6 
136 DIGITAL MICROSYSTEMS 93 
137 DIGITAL RESEARCH 48, 49 

DIGITAL RESRCH COMP. 498. 499 
208 DIGITAL WORD SYS 482 
139 DOKAY COMP.PROD.INC. 479 
140 DOWNTOWN BOOK BAZAAR 474 
141 DRAKE, R.l. CO. 366 
142 DREAM ELECTRONICS 468 
143 DUAL SYS.CONTROL CORP. 205 
119 dy-4 SYSTEM 263 
144 DYMARC IND. 368 
145 DYSAN CORP. 296, 297 
146 EARTH SCIENCE ASSOC. 480 
147 ECONOM Y PERIPHERALS 474 
148 ECOSOFT 427 
149 EDUCATIONAL MICROCOMP. 429 
150 ELECTROLABS 464 
151 ELECTRONIC SPCLISTS 435 
152 ELECTRONIC SYS.FURN 202 
153 ELLIS COMPUTING 403 
154 EMERGING TECH.CONSLT. 134 
155 EMPIRICAL RESRCH GRP. 124 
156 ENVIROMENTAL CTRL SYS. 463 
157 EPIC COMP.CORP. 139 
158 EPIC COMP.CORP. 414 
159 EPSON AMERICA 374 , 375 
160 ESSEX PUBLISHING 348 
161 EXPOTEK 82 
162 F.T.G.DATA SERV. 480 
163 FIRST SYSTEMS 327 
164 FORETHOUGHT PRODUCTS 405 

FOURTH DIMENSION 143 
165 FRANKLIN COMP.CORP. 184, 185 
166 FREDERICK COMP.PROD. 104 
167 FUJITA.RICHARD & ASSOC 482 
168 G & G ENGINEERING 133 
169 G·H COMPUTER SYS. 470 
171 GENERAL SOFTWARE INC. 464 
172 GNT AUTOMATIC INC 326 

Inquiry No. Page No. 

173 	 H&E COMPUTRONICS 323 
85 HAYA COMPUTER 401 

174 HAYES MICROCOMP.PROD: 28 
175 HAYES MICROCOMP.PROD. 241 
176 HEATH COMPANY 97 
177 HEWLETT·PACKARD 47 
178 HEWLETT·PACKARD 264, 265 
179 l. B.C. 33 
180 IBM 84, 85 
181 ILLINOIS COMP.PROD. 468 
182 IMPERIAL MICRO SPLY 480 

INDEPENDENT BUS.SYS.INC. 83 
185 INNOVATIVE SFTW.APPL. 172 
186 INNOVATIVE SFTW. 259 
187 INTLINST.OF APPLD.TECH 162 
188 INTUNST.OF APPLD.TECH 162 
189 INT'l.MICRO SYS. 182 
190 INTEGRAL DATA SYS. 121 
191 INTEGRAND 302 
192 INTERACTIVE MICROWRE. 399 
193 INTERACTIVE STRUCT. 45 
194 INTERFACE INC. 306 
195 INTERTEC DATA SYS. 73 

INTEX SYSTEMS 67 
196 IPEX INT'L. 472 
197 ISE 260, 261 
198 ITHACA INTERSYSTEMS 8 
199 ITHACA INTERSYSTEMS 9 
200 J.C.SYSTEMS 206 
201 J.FISKE SFTW.SYS. 466 
202 JADE COMP.PROD. 483 
203 JADE COMP.PROD. 484, 485 
204 JAMECO ELECTR. 500. 501 
205 JDR MICRODEVICES 488, 489 
206 JDR MICRODEVICES 490, 491 
207 JIMSCOT, INC. 399 
209 KADAK PRODUCTS 285 
210 KIAi SYSTEMS 226 
211 KRAMER SYS INT'L. 376 
212 KROWN COMPUTING 480 
213 LABORATORY COMP.SYS. 466 
214 LABORATORY MICROSYS. 474 
215 LAXEN & HARRIS INC. 466 
216 LEADING EDGE PROD Clll 
217 LEHMANN & ASSOC. 482 
218 LEO ELECTRONICS 482 
219 LNW RESEARCH 169 
220 LOGICAL DEVICES 439 
334 LOMAS DATA PRODUCTS 171 
222 LYBEN COMP.SYS. 468 
223 LYBEN COMP.SYS. 472 
224 LYBEN COMP.SYS. 472 
225 LYBEN COMP.SYS. 476 
226 LYBEN COMP.SYS. 482 
227 MACROTECH INT'L. 16 
228 MACROTRONICS 480 
229 MAGI 478 
230 MAGNOLIA MICROSYS. 476 
231 MARK OF THE UNICORN 235 

MARTIN MARIETTA CORP 398 
232 MARYMAC INDUSTRIES 80 
233 MASTER COMPUTING INC. 46 
234 MAXTEK 397 
235 MBI 105 

MBP SFTF.&SYS.TECH. 307 
236 	 MCGRAW.HILL BOOK CO. 272 

MCGRAW-HILL BOOK CO. 287 
MCMILLAN BOOK CLUBS 321 

237 MCP COMPUTER PROD. 468 
238 MEDIA DISTRIBUTING 269 

MEDIAMIX 280 
239 MEMOREX MEDIA PROD. 151 
240 MEMORY MERCHANT 161 
241 MEMOTECH 179 
242 MFJ ENTERPRISES INC 154 
243 MICRO AGE COMP.STORE 123 
244 MICRO BUSINESS WORLD 219 
245 MICROCOM 358, 359 
434 MICROCOMP BUSN.INT'L. 322 
454 MICRO COMPUTER DIST. 476 

MICRO EXPRESS CO. 294 
248 MICRO FLASH 480 
249 MICRO FOCUS 189 
423 MICRO LOGIC 482 
250 MICRO MAGAZINE 324 
251 MICRO MANAGEMENT SYS. 286 
252 MICRO MANAGEMENT SYS. 430 

MICRO MFG SYS. 198 
253 MICRO MINT 353 
254 MICRO PRINTER MRKTG 181 
255 MICRO PRO INT'L. 217 
256 MICRO SCI 289 

MICRO SYS.INC. 357 

To get further information on the products advertising in BYTE, fill out the reader serv1Ce card with 
your name and address . Then circle the appropriate numbers for the advertisers you select from the 
list. Add an 18-<ent stamp to the card, then drop it in the mail . Not only do you gain information. but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big­
ger BYTE. The index 1s provided as an additional service by the publisher. who assumes no liability for 
errors or omissions . •correspond directly with company. 
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257 MICRO WORKS, THE 401 
258 MICROCOMP.BUSN.INO. 35 
442 MICROCOMP.TECH .INC. 243 
259 MICRODYNAMICS 470 

MICROHOUSE 12, 13 
260 MICROMAIL 116 
261 MICROSOFT 271 
262 MICROSOFT (C PDl 153 
263 MICROSOFT (CPD 69 
264 MICROSTUF,INC. 159 
265 MICROTECH EXPORTS 308 
266 MIKOS 160 
267 MILLER MICROCOMP.SERV. 144 
268 MINI COMP.SUPPLIERS 436 
269 MINI MICRO MART 31 4 
270 MINI MICRO MART 467 
271 MORROW DESIGNS 11 
272 MORROW DESIGNS 209 
273 MOUNTAIN COMPUTER 19 
274 MOUNTAIN VIEW PRESS 275 
275 MTI SYSTEMS CORP. 274 

MULTI LIST INC. 319 
276 MULTITECH ELECTR.INC. 43 
428 MUSYS CORP 316 
415 NATIONAL TECH SALES 384 
277 NEBS 416 
278 NEC HOME ELECTR.USA 215 · 
279 NEECO 341 

NETRONICS 469 
280 NETWORK CONSULTING CORP 142 
281 NEW GENERATION SYS. 150 
282 NORTH STAR COMPUTERS 110 

OASIS SYSTEMS 214 
283 OLYMPIC SALES 132 
284 OMEGA SALES 335 
285 OMNITEC DATA 405 
286 ORANGE MICRO 130 
287 ORANGE MICRO 237 
288 ORYX SOFTWARE 158 
289 ORYX SOFTWARE 350 

OSBORNE COMPUTERS 29 
290 OSBORNEIMCGRAW-HILL 303 

OWENS ASSOC. 22, 23 
292 PACIFIC EXCHGS 466, 470, 474, 

478, 4llO 
297 PALOMAR COMP.EQUIP. 486, 487 
298 PAN AMERICAN ELEC INC. 427 
299 PANASONIC 89 

2127 	 PC 78 
PERCOM DATA 7, 207 

300 PERIPHERALS UNLTD. 173 
301 PERISOFT INC. 419 
302 PERSONAL COMP.SYS 192 
303 PERSONAL COMPUTER AGE 229 
304 PERSONAL SYS.TECHN. 363 
305 PHASE ONE SYS.INC. 331 
306 PHONE !,INC. 150 
307 Pi-TECH 10 
308 PICKLES & TROUT 180 

POPULAR COMPUTING 257 
POTOMAC MICRO·MAGIC 435 

309 PRACTICAL PERIPH. 24, 25 
425 PRIORITY ONE 174 
426 PRIORITY ONE 175 
310 PRIORITY ONE 502, 503 
311 PRIORITY ONE 504 , 505 
312 PRIORITY ONE 506, 507 
430 PRIORITY ONE 322 
432 PRIORITY ONE 390 
313 PROCESSOR INTERFACES INC. 472 
314 PROFESSIONAL DATA SYS. 267 
455 PROMPT-DOC 281 
316 PROTECTO ENTERPR. 476 
317 PURCHASING AGENT,THE 26 
319 QUALITY SOFTWARE 351 
320 QUASAR DATA PROD.INC. 115 
321 QUCES 195 
322 QUEST ELECTR. 475 
323 QUME CORP. 41 
324 RC.ELECTRONICS 292 
325 RACET COMPUTES 404 
326 RADGO 397 
327 RADIO SHACK CIV 
328 RADIX TECHNOLOGIES 141 

RAINBOW COMP.INC. 206 
331 RANA SYSTEMS 30, 31 
332 RCE 344 
333 RED BARON COMP.PROO. 164. 165 
335 RENAISSANCE TECHN. 204 
336 ROCKWELL INT'L. 295 
337 RUPERT NEVE INC. 113 
338 SC DIGITAL 266 

S-100 INC 376 
339 S.P.C.TECH.INC. 198 
340 SAGE COMP. TECH. 167 
341 SATURN SYSTEMS INC. 288 
342 SCIENTIFiC ENG. 470 
343 SCION CORP 5 

SCOTTSDALE SYSTEMS 197 
344 SCR ELECTR. 472 
345 SEATTLE COMP PRODS 211 
346 SEATTLE COMP PRODS 313 
424 SEIKO-SHA CORP. 223 
347 SHAPE INC. 390 
348 SHARED SYS.TECHN. 222 
349 SIERRA DATA SCIENCES 37 
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350 

351 
352 
353 
354 
355 
356 
358 
359 
360 

361 
422 
362 
363 
436 
364 

SIGMATEK 468 
SINCLAIR RESEARCH 199, 200, 201 
SKYLES ELECTRIC WORKS 476 
SLUDER 433 
SOFTECH CONSULTANTS 288 
SOFTWAVE 478 
SOFTWARE CONSLTG.SERV. 478 
SOFTWARE DISTR. 377 
SOFTWARE HOUSE.THE 329 
SOFTWARE PROD.INT'L. 117 
SOFTWARE SYS.TECH. 288 
SOLID STATE SALES 462 
SOUTHERN COMP.SYS. 176 
SPECTRA MKTI NG 72 
STANDARD SFTW.CORP. 152 
STATIC MEMORY SYS 309 
STRAWBERRY TREE 304 
STREET ELECTR CORP 234 

Inquiry No. Paga No. 

365 STROBE 239 
SUBARU OF AMERICA 371 

366 SUBLOGIC 318 
367 SUNNY INT'L. 463 
368 SUNTAONICS 478 
369 SUPEASOFT 425 
370 SYSTEM SOLUTIONS 480 
371 SYSTEMS GROUP, THE 27 
372 SYSTEMS PLUS INC. 147 
373 TAB BOOKS 369 
375 TARBELL ELECTR. 434 
376 TECMAA INC 71 
377 TECMAR INC 337 

TEKTRONIX INC. 273 
378 TELECON SYSTEMS 466 
379 TELETEK 99 
380 TELEVIDEO INC 106, 107 
381 TERAK 315 

Inquiry No. Page No. 

382 TERMINALS TERRIFIC 278 
383 TEXAS COMP.SYS. 245 

TINNEY.ABT.GRAPHICS 393 
384 TNW CORP. 120 

TOPPERS 277 
385 TRANSNET CORP. 431 
386 TRAXX COMP.CORP. 119 
387 TRIANGLE MANAGEMENT 4,78 
388 TRISTAR DATA SYS. 196 
389 U.S. MICRO SALES 492 
390 U.S. MICRO SALES 493 
391 U.S. ROBOTICS 437 
392 UNISOURCE ELECTR.INC 252 
395 VIDEX 17 

VISICORP INC. 193 
396 VISTA COMPUTER CO 81 

VA DATA 343 
397 VYNET CORP. 418 

Inquiry No. Page No. 

398 WALLACE MICRO MART 401 
399 WARN ELECTRONICS 468 
400 WASHINGTON COMP.SERV. 481 
401 WEST STAR MICRO 194 
402 WESTWARE 32 

WHITESMITHS LTD 240 

403 WILD HARE COMP.SYS. 317 

404 WINCHENDON GAP.,THE 476 

405 WINTEK CORP. 476 

406 WINTERHAL TEA & ASSOC. 399 

407 WAITE WRITER, THE 367 

408 XAVAX CORP. 397 

409 ZOBEX 203 
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THE PROWRITER COMETH. 

(And It Cometh On Like Gangbusters./ 

Evolution. 
ks inevitable. An eternal 

verity. 
Just when you think you've 

gor it knocked. and you're 
resting on your laurels. some­
body comes along and ma kes 
a dinosaur out of you. 

Witness what happened to 
the Centronics printer when 
the Epson MX-80 came along 
in 1981. 

And now. witness what's 
happening to the MX-80 as 
the ProWriter cometh to be 
the foremost printer of the 
decade. 
SPEED 
MX-80: 80 cps. for 46 full lines 
per minute throughput. 
PROWRJTER: 120 cps. for 
63 full lines per minute 
throughput. 
GRAPHICS 
MX-80: Block graphics 

standard . fine for things like 

bar graphs. 

PROWRJTER: High-resolu­

tion graphics features. fine 

for bar graphs. smooth curves. 

thin lines. intricate details. etc. 

PRINTING 
MX-80: Dot matrix business 
quality. 
PROWRITER: Dot matrix 
correspondence quality. with 
incremental printing capability 
standard. 
FEED 
MX-80: Tractor feed standard: 
optional friction -feed kit for 
about $75 extra. 
PROWRJTER: Both tractor 
and friction feed standard. 
INTERFACE 
MX-80: Parallel interface 
standard: optional serial 
interface for about $75 extra. 
PROWRJTER: Parallel and 
serial interface standard. 
PRICE 
Heh. heh. 
D1sm buted Exclus1vely by Leading 
Edge Products. Inc.. 225 Turnpike 
Street. Canton. Massachuseu s 
02021. Call: toll f ree 1-800-343-6833: 
or in Massachuseus call collect 
(6171828-8150. Telex 951-624. 

LEADING 
EDGE~ 

Circle 216 on Inqu iry card . 



A Radio Shack Model III is a 
versatile, self-contained computer 
that can grow with you. Whether 
you're a beginner or a pro, there's one 
that fits your budget and intended 
use. And features you 'd expectto pay 
extra for are standard on Model III. 

The built-in "extras". Our sggg 
system includes: a 65-key keyboard 
with 12-key data pad , a 12" 
high-resolution monitor, and a parallel 
printer interface. 

You get much more, including 16K 
memory, powerful Model m BASIC 
language, 500 and 1500 baud 
cassetteoperation, 161inesof64or32 
upper and lower case characters, 
repeating keys, special graphics 
characters, program editor and real 
time clock. 

Model mIs ready for a wide range of 

Choose our professional Model m 
Desktop Computer for more sophis­
ticated applications. You get the 
same basic features as the smaller 
model, but with 48K internal memory, 
two built-in double-density mini disk 
drives for 368K of program and data 
storage and a built-in RS-232 Serial 
Interface to communicate with other 
computers using an optional tele­
phone coupler, like our new Modem ll 
(right). Our powerful disk operating 
system (TRSDOS) is included along 
with an expanded Disk BASIC 
language. And we have optional prc>­
gramming languages to meet spe­
cific needs-choose from COBOL, 
Assembler, Compiler BASIC and 
FORTRAN. And of course the small­
est Model mcan be upgraded to this 
top of the Model mline. 

12495Cat. No. 26-1066. 

Connects Directly to Phone Line 
And Any RS-232-Equipped TRS-80 

Now your TRS-80 can access and 
transfer data by telephone. Program 
the Modem II to dial and answer, re­
ceive and transmit, even hang-up. 
000 baud. FCC registered. 
Cat. No. 26-1 1 

professional and personal uses. Get a " hands-on" demonstration 
Choose from our large library of of the TRS-80 Model mtoday at more I Send me ; free TRS-80 catalog .I 
user-proven programs or develop than 240 Radio Shack Computer 

Mail To: Rad io Shack IIyour own applications in easy-to-learn Centers and 6200 Radio Shack 1 

Dept. 83-A-28 I 
BASIC. Just add a cassette recorder stores and participating dealers na­ I

1 

1300 One Tandy Center I Fort Worth , TX 76102 
to store and run programs sggg tionwide. Ask about our service and 
and data. Cat. No. 26-1062. leasing plans, too. I NAME I 

COMPANY III ADDRESS I 

l CITY 

STATE ZIP ___ 

The biggest name In little computersm L....------ ---~~--,. 
A DIVISION OF TANDY CORPORATION m::t'uar.':.":ctV::.. 

Clrcle 327 on Inquiry carcl. 
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