


YOUR CHOICE-smart either vvay 

•Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format - software selectable 

• High resolution 7 x 12 matrix characters - P-31 green phosphor 

• Upper/lower case character set - plus graphics character set 

• 56-key alphanumeric keyboard - plus 12-key cursor, numeric pad 

• Internal editing functions - insert , delete, scroll, roll, slide, etc. 

• Parallel printer 1/0 port 

• 50 to 38,400 baud operation - programmable 

• Cursor type, cursor position, print control characters, protected fields, 

shift inversion, dual intensity and many other features 


8212 - twelve-inch diagnonal screen or 8209 - nine-inch diagnonal screen 

SOUTHWEST T ECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, T EXAS 78216 (512) 344-0241 
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Cromemco accepts 

your challenge,

Data General 


Yes, Data General, we saw you r 
ad. 

So we rea lize you hope to w in 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MI Nls 
though. 

But Cromemco produces state­
of-the-art MICROcomputers. 

Powerful ones. 
And our micros have some 

outstanding advantages. 
For example, Cromemco is the 

only microcomputer manufadurer 
to su ort a broad ran e of 
microcomputers with (a) 5-inch 

double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density floppy 
disk drives AS WELL AS (c) 8-inch 
Winchester hard disk drives. 

That means, of course, thaf our 
customers have a wide choice of 
disk storage capabili ty. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That was one point. 
Here's another: our stunning 

selection of software support . 
Cromemco is the only micro 
manufacturer to produce both 
sin le-user and multi-user multi­
tas in com uters wit ware 
i e t 1s: 

SYSTEM SOFTWARE 

• 	 COOS (a CP/M-like operating 
system)

• 	 CROMIX (a UNIX-like operating 
system)

• 	RPG-II (IBM-compatible)
• 	 COBOL 
• 	 BASIC 
• 	 FORTRAN IV
• 	 RATFOR 
• 	 LISP 
• 	 c 
• 	 Macro Assembler 

APPLICATION SOFTWARE 
• 	 Word Processing System 
• 	 Data-Base Management 
• 	 General ledger 
• 	 Accounts Receivable 
• 	 Accounts Payable 
• 	 Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 
You can see why we know our 

microcomputers will stand the test. 
Cromemco eagerly accepts the 

challenge. 

p 	 o ·r a t e d 
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Cromemco logo on 
computer board shown 

In original ad 

'S 
''nnounc1ng MBQ2 and MBQ3, 
tlw n(•we,L ml·mber.. of Data 
General'~ grcM ing family of 
rn1u NOV•\~ huard ompulel'>. 
Tlw1lrL· the besl LOmputers on ii 
bo..1rd monf'ycan buv. You getup 
to fi411. b\ te' ol 111C'mory, ~1.~ri.il 
•md 1>araUel 110 lines, ,ind ,oft 
w, IC' 'uprnrt from MP/OS, 
l>Ur farnou' mi< ro operating 
')- t(•r11 You v\l'l1 g<·t >upport1ng 
kmgu~gP> llk1· MP/PASCAL and 
r'l'IP/f()RTRAN IV. St•P for.,our~»li 

"' 

" 
Th c.omp .. til!on will always 

~1ng thl.' pr.mes of the1rlittlesingfe 
board t 0111puter. But from now 
on th1.-v'lf be doing it fatsello. 

8 Cromemeo™ 
I n c o r 
Tomorrow's Computers Today 
280 BERNARDO AVE. MOUNTAIN VIEW.CA 94043 

(415) 964-7400 • TWX 910-379-6988 
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High-resolution display with alphanumeric 

.. •• 
I 

ORTRAN simplicity 

Model SD I plugs irlto Z·2H 11-megabyle 
ha.rd disk compute.r or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SDI we also offer an 

optional fast and novel two-port memory 
that gives independen t high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit­
ting fast computer operation even during 

,T .... 

Management Information Display Ultrasonic he r1 sector scan 

Get the professional color i 

display that has 
BAS C/F.

LOW-PRICED, TOO 
Here's a color display that has 

everything: professional-level reso lution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basical ly, th is new Cromemco Model 
soi• is a two-board interface that plugs 
into any Cromemco computer. 

The SD I then maps computer display 
memory content onto a convenient co lor 
monitor to give high-quality, high ­
reso lution displays (756 H x 482 V pixels). 

When we say the SDI res ults in a high· 
quality professi onal display, we mean you 
can't get high er resolution than this 
system offers in an NTSC-conforming 
display. 

The resol ution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN· 
like commands. 

Pick any of 16 co lors (from a 
4096-color palette) w ith instructions like 

Model SDI High·R olurion Co lor 
Gra ph ics ln1erface 

HIGH RESOLUTION 
The SDl's hi gh resolution gives a 

professiona l-qua lity display that strictly 
meets NTSC requirements. You gel 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver­
tical li ne spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
gree n, blue). This yie lds a sharper image 
than is possible usi ng an NTSC-composite 
video signal and color TV set Ful l image 
quality is readily realized with our high· 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

DEFCLR (c, R, G, BJ. Or obtain a circle of 
specified size, location, and color with 
XCI RC {x , y, r, c). 

·u.s. Pat. o . 4 121283 

.. 

display. .. .;:. 
CONTACT YOUR REP NOW I 

The Model SDI has been used in scien­
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the fie ld up to date, si nce it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has stil l more features that 
you should be informed about. So contact 

I I 
your Cromemco representative now and 
see all that the SDI will do for you. • ,.. J 

.. : 
I"'! J C3 Cronaemeo .... I n c o r p o r a t e d 


280 BERNARDO AVE. , MOUNTAIN VIEW, CA 94040 • (415) 964·7400 
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In The Queue 

Volume 6, Number l January 198 i 

Features 
18 An Introduction to Atari Graphics by 

Chris Crawford and Lane Winner I Learning to use 
the Atari display list can help to unleash the fu.11 pow er 
of Atari's custom LSI video integra ted circuits. 

34 The Panasonic and Quasar Hand-He,ld 
Computers: Beginning a New Generation of 
Consumer Computers by Gregg Williams and Rick 
Meyer I This full-function computer fits in your h.and 
and weighs 14 ounces. 

48 Electromag.netic Interference by Steve 
Ciarcia / Interfering electrical noise must be dealt with 
according to its mode of transmission. 

7 2 The NEC PC-8001 .: A New Japanese 
Persona.I Computer by Michael Keith and C P 
Kocher I This popular Japanese personal computer may 
soon be sold in the United Stares. 

148 Generating Bar Code In the Hewlett­
Packard Format by Thomas McNeal I Bar code pro· 
vides a cheap. easily reproduced. mass-storage medium 
that encourages the publication of software. 

2 2 6 The Picture-Perfect Apple by Phil Roybal 
This driver software allows your printer to [ranscribe the 
high-resolution graphics of the Apple II personal com· 
puter. 

238 Micrograph, Part 3: Software and 
Operation by E Grady Booch I Part 3 concludes this 
series w ith a description of Micrograph's powerful soft· 
ware and instruction-set usage. 

318 Whose BASIC Does What? by Teri Li 
Knowing the differences between the six most popular 
BASICs is essential. 

Reviews 


94 The Sinclair Research ZXSO by John c 
McCall um 

118 The HP-41 C: A Literate Calculator? 
by Brian P Hayes 

208 The Newest Sargon-2.5 by John 
Martellaro 

216 The SwTPC 6809 Microcomputer 
System by Tom Harmon 
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UCSD* 
PASCAL 

FORTRAN 


PORTABLE 
Develop on a Z·BOt, 
run on LSI· 11 t. T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured. readable 
Speeds development XS 
Easy maintenance 

POWERFUL 
Full standard Pascal 
or ANSI '77 FORTRAN 
plus extensions. 
Concurrency, multiple 
users soon. 

COST-EFFECTIVE 
Complete system with 
compiler, editors. Inter· 
preter, assembler and 
utilities from $350. 

NOW AVAILABLE 
Operating System 
Compilers 
Programmer Utilities 
Data Base Management 
Word Processing 
Business and 

Medical Software 
Games, Home & Hobby 

POPULAR MICROS 
SUPPORTED 

DEC. Radio Shack, Apple , 
Mlcroengine. CPIM§ based 
and others 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315-536-3734 

• TM Univ . or c e11r 

iTM or Zllog 
TM of Dlgllll Equipmanl 
TM Oigital Aeae81ch 

Editorial 


The Hand-Held Contputer 


Chris Morgan, Editor-in-Chief 

There's a new trend in personal computing today-the HHC (hand-held 
computer) . For years computer aficionados have dreamed of a computer small 
enough to fit in one's pocket, yet powerful enough to do the sorts of jobs that 
full -size microcomputers do today. 

Amazingly enough , the dream is coming true. There are now no less than 
four models (the Radio Shack/ Sharp, the Panasonic/Quasar, the Hewlett­
Packard HP-41C, and the Sinclair ZX80) that fall roughly into the ultra-small 
computer category. One might quibble with calling the HP-41C a "computer" 
rather than a programmable calculator, but it has all the necessary elements to 
qualify: memory, processor, I/O (input/output), and a full line of peripherals. 
Each of these computers is discussed in this issue. 

Among the new crop of HHCs, the Panasonic/Quasar (reviewed on page 
34) is perhaps the most impressive in terms of engineering innovations; it 
sports some features tha t many full-size personal computers don't have, such 
as the ability to run for long periods from battery power alone- an impressive 
achievement when you realize that the unit uses, not a CMO S (complementary 
metal-oxide semiconductor) processor, but a standard 6502! It also has such 
niceties as user-definable keys, a built-in real-time d ock, uninterruptible 
storage of user programs, and the ability to produce color images on a color 
television (with the addition of an optional interface unit). 

The Radio Shack HHC has its own attractions, including its (relatively} low 
price of $250 and its surprisingly complete BASIC interpreter. The first time I 
saw the Radio Shack unit was at the West Coast Computer Faire last spring, 
where it was being shown in its original form from Sharp. I was intrigued, but 
I quickly concluded it was just a passing fad. Not until I used the computer at 
length did I begin to realize its potential. Here was a machine capable of run­
ning complex BASIC programs-and it was truly portable! (I have to admit 
that a lot of the fun connected with these units is taking them out of one's 
pocket and showing them to noncomputer people.} 

What about the practical considerations of typing programs on such a tiny 
keyboard7 Well, at first it felt awkward, but I quickly adjusted to it. (The 
Panasonic/ Quasar is a bit better in this regard, because the keys are spaced 
more widely apart. ) 

Speaking of attractive prices, the Sinclair ZXBO, for $200 or so, has its own 
appeal. Strictly speaking, it's not a hand-held computer because it uses a 
separate AC adapter. Still, it's tiny and can be easily transported . It has 
become an overnight sensation in England. As our review on page 94 points 
out, the ZX80 has some bad characteristics, such as screen blankout during ex­
ecution of programs. Even so, a student or other beginner in computer pro­
gramming could learn a lot with this machine in conjunction with its introduc­
tory BASIC book (included in the purchase price), which seems to be very 
good. 

Why all the sudden interest in miniaturization? In part, it's the logical 
culmination of the never-ending battle to put more and more capability into 
less and less space. Combine that with the recent Japanese trend toward 
miniature hi-fi components, and you begin to see the driving forces involved. 



"For reliable data storage,
I recommend systems with 
Shugart disk drives!' ~~~~l::d~orni• 
'The lase thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive qui rs, yotrr 
system is out of business'.' 

11iat's why more and more manu­
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don't want disk drive prob­
lems any more than you do. Shugart has a 

T.'vl-M iniflo pp)' i> a trac.kmark of Shugan 1\ 5,cl('.1at<"'· 

large family ofdrives, too-in all sizes and 
capacities to suit your syscem storage 
needs. For the smaller system, the original 
5%-inch Minifloppy •• stores 250 to 500 
kilobytes (single or double-sided)-thats 
about 50 to 100 pages of printed material. 
Our single and double-sided 8-inch 
floppys store BOO to 1600 kilobytes. And 
for systems that need a larger data base, 
our 8-inch or 14-inch fixed disk drives 

Headstrong Compa~ 
.A®Shugart 

475 Oakmead Parkway, Sunnyvale, California 94066 

store from 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 

Word proa!SSing, general business, 
accounting-big system or small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for good reason. 
We're Headstrong about reliability, quaJi ty, 
and value. Ask your dealer. He knows us. 

Relyonthe 
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Edltori•1---------­
The Japanese are going to continue to assert themselves in 
the personal-computer market with both large and small 
personal computers. Seiko is rumored to be working on a 
hand-held computer to be released later this year-and 
that will be just the beginning, our sources tell us. In­
terestingly, Commodore had until recently been planning 
to market a hand-held computer, but abandoned the plan 
to concentrate on the new VIC 20 color computer . (We 
saw this $299 (!)unit recently, and will be reporting on it 
soon. The color quality is remarkable for the price.) Look 
for additional entries into the hand-held-computer 
market from US companies later this year. 

Miniature Intelligent Terminals 
One of the most important trends now going on behind 

the scenes is the pocket-size intelligent terminal being 
developed by Bob Doyle and Jeff Rochliss . The unit , call­
ed the Microterminal, will be battery operated and the 
size of a pocket calculator. It will contain an intelligent 
terminal with single-line liquid-crystal display, a modem, 
a repertory dialer, and a printer. With this unit (which 
will probably retail for under $300), the user can plug in­
to any modular phone jack and access data bases all 
around the country, pay bills, get news, send and receive 
messages, and so on . The implications of this technology 
are enormous. We'll have a full report on this unit in an 
upcoming issue of BYTE. 

Our New Look 
You may have already noticed some of the layout and 

design changes in this issue of BYTE. It's all part of our 
continuing effort to make the magazine easier to read and 
more useful to our readers. The major change is the addi­
tion of a new section in the magazine devoted to hard­
ware and software reviews. This is in response to our 
reader surveys that show your increasing interest in the 
many new products flooding the market. This new sec­
tion will give you a variety of unbiased, detailed reviews 
each month . 

We have redesigned the table-of-contents, or "In The 
Queue," page to make room for the additional new mate­
rial. We have not decreased the number of articles. They 
will continue to be the mainstay of BYTE, as will the 
many popular features in the "Nucleus" section. We have 

Articles Polley 
BYTE rs conr 1nu<illy seeking quality manuscripts wrrtten by 1nd1­

v1duals who are applying personal computer systems. desrgnrng 
such systems. or who have knowledge wr11Ch will prove use ful 
to our readers . For a more forma l descr1pt1on of procedures and 
requirements. potential authors should send .3 large [9 by 12 inch. 
30.5 by 22.8 cmJ. self-<idd ressed enve lope. with 28 cents US 
postage affixed. to BYTE Author's Guide. POB 372. Hancock NH 
03449 . 

Article; wh1ct1 are accepted <1re purch;ised with a rate of up to 

SSO per magazine page. based on technica l quality and su1tabrlrty 
for BYTE's readership Each monch. the authors of 1he two 
leading artrcles 1n the reader poll /BYTE's Ongoing Monrtor Box or 
"BOMB"I are presented w11h bonus 01eOcs of s I00 ;ind S50 . 
Unsol1crted mater1<ils should be accompanred by ful l name and 
address. as well as return postage 

PASCAL/Z™- Q.E.D. 

Ithaca lntersystems PASCAUZ is the most powerful CP/M™ 
compatible Z-80™ Pascal compiler ever ... and here's why: 

PASCAL/Z generates true Z-80 native code - ROMable 
and re-entrant - 5-10X faster than P·code interpreters: 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro-assembler, 
linker/loader and source for the full library on one disk; with 
free copy of lensen/Wirth book and complete document.a· 
lion. Only $395.00. 

IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full-service computer stores. 

lthua lnfersystems Inc., 1650 Hanshaw Road 
P.O. Bo• 91, Ithaca, 111 .Y. 14850. Phone (607) 257..()190 

Comput-erl o.lnd •~;): rC-g•HCted ta1dem.ark of Computerland Corporation. 

CP/M and Z·BO are trademark• o f Oigilal Research Corp_ and Zllog. Inc- re>pectlvelv. 

PASCAUZ and lnterSystems are 1rademark1 o f llhoca lnter1vstems lnc . 
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Outside of the garden 

you need a computer that can grow. 

For the average garden-variety home and hobby operation, 
a high quality personal computer is a real temptation. Bui 
let's face ii: in the world of business, engineering and 
scientific applications you need a system lhat can keep up 
wilh bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
mini . More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bil 
operation when you need it. 

lnlersystems has that, and more. The power and flexibility 
of the versatile S-100 bus, with 20 slots of expandability for 
up lo 16 individually-addressable OMA devices and up lo 1 
Megabyte of memory, fully accessib le lo all users via our 
unique memory management y tern. Plus reliable 
lntersy tern design and manufacture, and the support of 
our PASCAL/Z'"...lhe most powerful Z-80'" compiler ever. 

For really serious computing, our fronl panel provides a 
powerful diagnostic lool for debugging or development. 
Combined wilh a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
evenls, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 

lntersystems Series II is the most complele line of fully 
IEEE 696 compalible S-100 boards.•.easily upgradeable lo 
our MPU 8000'" or other 16 bil S-100 CPU's as lhey become 
avai lable ... so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to lnte rsystems and get a system lhal will grow as big 
as your next idea. Get it from the people who know small 
computers...your Computerland tore.•.or other fine full 
ervi e computer dealers. 

Ithaca lnt.ersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. 

Phone (607) 257-0190 TWX: 510 255 4346. 


l. 00 1~ i11ri.1dt'ft1a.1k 01 ZtlOQ 1n:: 

P~\SCAl l MPU 8000 11nd lnl rSvs. lem~ a• uademar sot 11 ace 1 mersys. 1e~ Inc 


Micros for bigger ideas. 
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Editorial--------------------------------------------------­
eliminated the "Background" and "Foreground" designa­ tha t don't fi t either category. We invite your comments, 
tions because we have encountered many good artides pro or con.• 

The November Cover 
Much mail has come in requesting further informa­

tion on our November cover. It's actually a "still," one 
of many extraordinary images from "The Works," a 
90-minute fully computer-generated feature film . Th is 
science-fiction film is currently in production at the 
Computer Graphics Laboratory of the New York In­
stitute of Technology in Old Westbury, Long Island, 
New York. The laboratory staff consists of a large 
number of exceptionally talented artists and engineers 
with extensive backgrounds in film-making, computer 
science, mathematics, and digital audio. 

The digital-animation systems are state-of-the-art, 
using many Digital Equipment Corporation computers 
that have been interfaced to frame buffers. The con~ 
tents of the frame buffers are recorded onto 35 mm 
movie film with high precision. The film will be in pro­
duction for the next two years. Judging from what I 
have seen, it should be sensational. We thank the New 
York Institute of Technology for allowing us to see 
their work in progress. We hope to report on their 
graphics activities sometime soon in BYTE. 

FLOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO 
a: ::0a -<1­ gu 

::0~ m 
n~ 

CJ) .,,-l 
6 r 

a>­
"'[Ja. 
"'[Ja. 
-<a 

_J 0
LL • Buy factory direct from the manufacturer of floppy disks 
1- Uisold exclusively under other well-known brand names. r::u .,,w • Save distribution costs on reversible 5.25" floppy disks. 
a: which are 100% certified for 40 track. dual s ide. double J:> 

density and all other standard applications. n0 -I 
>­ • 500lo savings on 5.25" floppy disks with new factor-y­ a 
a: direct 2.2 megabyte capacity "Diskit". ::0 
0 -<• Factory-direct "Dis kit", includes twelve floppy disks 1­ 0u and accessories. plus a head cleaner disk and solution 
<{ packaged in a bookcase binder for easy access. handling Ii 
LL and Storage. "Disk it" complete for the introductory m 

(")
~ price of only $49.50 plus $2.50 freight and handling. -I(/) Normal price $59.50. Order now and oovo S1 0 .00 .,,
0 !CA residents add 6 1/2% sales tax). r 
>­ • Available in hard and soft sector configura tions: when 0 

"'[Ja. a. ordering indicate number of sectors - 1. 10 or 16. "'[J 

0 • Send check or money order to: -< 
_J 
LL Factory Direct ~ 
l­ P.O. Box 60759 r::o 
UJ Sunnyvale, CA 940 88 -n 
a: For VISA or Mast erCard call t oll-free f)
5 1800) 824- 7888 -I
fi In Calif. 18001 8 52-7777 ~ 
o In Alaska & Hawaii 1800l 824-7919 -< 
~ A.sk far Ope rator 98 g 
~ ~ 

:I >ISIO Add0 1:! l:J3tJ IO AtJOl:J'1:1 >IS IO .AddOl:l l :J m 
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You Can Bank O n It 

Electronic home banking 
is a rea lity in Knoxville, 
Tennessee . The Express In­
format ion bank-at-home ser­
vice is a joint venture of 
United American Service 
C orporation, Radio Shack, 
and CompuServe.The 
United American Bank in 
Knoxville was selected as the 
first bank to use and market 
the service to its customers. 
For a $15 to $25 per month 
fee, Uni ted American Bank 
customers can use a TRS-80 
Color Computer to access 
news and financial advisory 
services, pay bills, receive 
check ing-account informa­
tion, use a bookkeeping ser­
v ice, and to apply for loans. 
The CompuServe network 
provides the bank-a t-home 
customers with a shopping 
list of national, interna­
tional, and financial news, 
plus the la test stock quota­
tions and commodities infor­
mation. The United Amer­
ican Bank plans to add its 

own bank news and daily 
information on savings and 
deposit rates. Customers of 
the bank are issued a secur­
ity pack and cer tificates that 
can be redeemed at Radio 
Shack outlets. In addition to 
the financial se.rvices, cus­
tomers can use the T RS-80 
Color Computer for home 
entertainment, education, 
security, message services, 
electronic filing, and as an 
electronic mail service . For 
details, contact Tom Sud­
man, c / o the United 
American Bank, in Knox­
ville, Tennesee, (615) 
971-2121; David Beckennan, 
c / o the Tandy Corporation, 
Ft Worth, Texas, (817) 
390-3273; or Richard Baker, 
c / o CompuServe, Colum­
bus, Ohio, (614) 457-8600 . • 
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See the AIO at your local computer store or contact 
us for more information. 

2190 P..iragon Drive 
San Jose. California 95131 
(408) 946-7400 

H you have an Apple• and you want t.o interface it with 

parallel and serial devices,we have a board for 


you that will do both. It's the AIOJ"' 


Serial Interface. 
The RS-232 standard assures maximum compat­
ibility with a variety of serial devices. For ex· 
ample,with the AIO you can oonnectyour Apple• 
to a video terminal to get 80 characters per line 
inst.ead of 40, a modem to use time-sharing 
services, or a printer for bard oopy. The 
serial interface is softwareprogrammable, 
features three handshaking lines, and 
includes a rotary swit.ch to select from 
7 standard baud rates. On-board firm. 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 

Parallel Interface. 
This interface can be used to connect your 
Apple• to a variety of parallel printers. The 
programmable 1/0 ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
includes a software listing for controlling 
parallel printers or, if you prefer, a par· 
allel driver routine is available in firm. 
ware as an option. And printing is 
only one application for this general 
purpose parallel interface. 

Two boards in one. 
The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 

The AIO comes complete with serial PROM"s, serial and parallel 
cables , and complete documentati n including software listings. 
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Letters 


Send + More = Code 

I certainly enjoyed Peter Frey's article 
"Machine Problem Solving, Part 2" (see 
the October 1980 BYTE, page 266), 
which concerned directed search using 
cryptarithmetic. Unfortunately the pro­
gram does not do quite all that it is 
advertised to do, probably due to omis­
sions in the press copy. 

For example, on page 268 Mr Frey 
stated, "It is also necessary to prepare 
the machine with the knowledge that 
blank spaces which precede letters in the 
first two rows should be treated as 
zeros." Program lines 270 and 280, 
however, can never be executed because 
of the branch instruction in line 210, 
which bypasses lines 270 and 280 com­
pletely . As a result, problems such as 
"SPEND+ MORE= MONEY" cannot be 
solved, and an error message is gen­
erated. Changing the branch instructions 
at line 210 to cause a jump to line 270, 
instead of line 300, eliminates this prob-

Introducing 

Tl-I~ 

lem, as long as the short word is not 
more than one letter less than the other 
word. 

A second malfunction occurs in prob­
lems of the "SEND+MORE=MONEY" 
type: when the sum word contains one 
more letter than the addends and also is 
a unique letter (such as in "SEND 
+MORE = HONEY"). The program 
recognizes the patterns and alters the ar­
ray correctly , but the value for that let­
ter is not displayed on the screen . A 
short statement immediately after a suc­
cessful pattern search, such as: 

415 PRINT@ 762 + 6*Nl, 1 

seems to correct this error. 

KW Butcher 
Canton ME 04221 

Mr Butcher's comments are correct. 
We appreciate the feedback .... CM 

PROCESSING13EnI:1-1ma f l<1·ml 

WORD 

SYSTEM 

THE BENCHMARK software system sets new standards in word processing. First. it 
can be delivered to run on the CPI Mor the Nor th Star 005, so there may be no need to 
buy a special operating system. Second, it has all the features of systems costing 
thoosands of dollars more. Third. the price is as low as. or lower than, most word 
processing sys tems. 

Anyone can learn to run and use THE BENCHMARK in one day of self training . 
Completely self-prompting in English. THE BENCH MARK is a full capability word 
processor. has been thoroughly tested in an office environment and proved to mee t the 
needs of the most sophisticated user. 

• Multi-operating system 
• Changes terminal drivers 
• Customized 	co uto~ze all the 

reatures of terminal & printer 

ONLv$499 

• Overtype - erases, corrects 
• Variable. electronic decimal tab 
• Screen menus simplify operation 
• Block move and get 

plus tax 
where appl1caore 

THE BENCHMARK is distributed exdusively by R&B Computer Systems. Dealer 
inquiries are invited. 

R " Computer

&o Systems'" 


1954 E. University Tempe, Arizona 65261 
1-800-528-7385 AZ-602-966-7101 

THE BENCHMAfiK is a t rademali< of Metasof t Corporation 
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Software for the Altos 

1 read with great interest Mark 
Dahmke's article in the ovember 1980 
BYTE concerning the Altos machine. 
(See ''The Altos ACS 8000 Single-Board 
Computer," page 158.) I agree with Mr 
Dahmke's assessment of the Al tos as a 
well-designed and reliable machine. I 
was especiaUy interested, however, in 
his comments on the available software 
for the Altos. 

I represen t Avtek Inc, the software 
house tha t wrote APULIB and the bisyn­
chronous and asynchronous communica­
tions packages fo r the Altos machine 
mentioned in the article . The software 
pictu re for the Altos is not real ly as grim 
as the article makes it appear. Avtek has 
written many other software packages 
for the Altos. Among them: 

• OPRA - A enhancement to the CP/ M 
operating system . It increases disk­
storage capacity by 40%, disk-1 /0 (in­
put/ output) speed by a factor of 2, it 
supports a type-ahead buffer, and it pro­
vides for easy mixed-mode operation. 
• Cornm~mications Packages-In addi­
tion to the full IBM 2780/ 3780 bisyn­
chronous and asynchronous packages I 
al ready mentioned, there is a syn­
chronous communication package for 
Altos-to-Altos use . Incidentally, the 
price of the bisync package has been 
lowered to $495. 
• GRAFLIB- A two- and three­
dimensional graphics-subroutine library 
for use with the Altos and a modified 
Lear-Siegler ADM-3A terminal (512 by 
256 resolution), a Diablo 1650 printer. 
and a multicolor plotter. 
• Graphics and Scientific System- A 
complete system for the Altos and the 
modified ADM-3A that contains Avtek's 
own screen-oriented editor, a scient ific­
paper typesetting package, and many 
stand-alone and subroutine packages for 
graphics and for the solu tion of special­
ized scientific and mathematical prob­
lems. This system also supports the 
Diablo 1650 printer, For graphics and 
manuscripts, etc, and multicolor plo t­
ters. 

In addition to those packages. Avtek 
has plans for several others, including a 
financial modeling package. I think that 
the software that Avtek supplies· makes 
the Altos a very versatile and useful 
machine. In fact, it turns the Altos into 
a system. 

John C Theys 
President 
Advanced Computational Technology Inc 
30 Side Cut Rd 
West Reddi.ng CT 06896 
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Apple you'll have the most extensive library in the per onal 

Edison had over 
1,800 patents in 
liis name, but 

you can be just as inventive 

with an Apple. 


Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a persona] computer sy tem as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
~'!th Apple's reliable product family, the possibilities of 

creating your awn ystem are endless. Have expansion capa­
bilities of 4 or 8 acces ory slots with your choice of system. 

Expand memory to 64K byte or 128K bytes. Add an 
Ato Dconversion board. Plug into time haring, news and 
electronic mail service . Use an IEEE 488 bus to monitor 
lab in truments. Add 4 or 6 di k drive - the 51/. '~ I43K 
byte , high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
ince more than 100 companies create software for 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to mi s all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your neare t 

Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Bandley Drive, 
Cupertino, CA 95014. 

applc!·computar inc. 



A quality printer, designed for 
continuous printing duty cycle, giving 
high reliability at low cost. 

Circle 10~n i nquiry card. 

U.S.A. 
ARISTO/POLKS

314 5th Ave . (32 STI N.Y.C.. N.Y. 10001 
Telephone: (212) 279-9 034 

$ 499 

The worlds first printer with disposable 
prinr heads. Built in dependabili ty with 
an extensive range of features 

The small, quiet, light, highly depend· 
able printer with three way paper hand· 
ling. Single sheet/roll/pin feed. 

The new 150 CPS full size carriage, dor 
matrix printer. Bidirectional and logic 
seeking, taking up to 15"paper. 
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Letter•-----------------------------------­
68000 At Last? 

In looking over a recent issue of 
BYTE. I came across a section tit led 
''BYTELINES" that contained references 
to the MC68000. (See "68000, Where 
Art Thou7" September 1980 BITE, page 
164.) The message that I got from 
reading the commentary was that the 
MC68000 is still in the experimental 
stage. This is untrue! All unreserved op 
codes have been defined, and the in­
struction set has been frozen since 
January 1980. The second point is that 
we have been shipping the 68000 in large 
quantities for some time now. We have 
no problem committing to delivery on 
large-production quantities. 

Since those comments were based on 
customer inputs, I can understand some 
confusion. I hope that this letter will 
help to resolve it. 

Steve Sparks 
MilNlger 
Marketing and AppUcations 
Motorola Im: 
3501 Ed Bluestein Blvd 
Austin TX 78721 

Sol Libes Replies: 
The column in question was written 

some time ago . At that time. two OEMs 
(original equipment manufacturers) that 
wanted to use the 68000 reported to me 
that they were still not able to go into 
production on planned products because 
Motorola still had not completed the 
68000's design and would not fif/ pro­
duction orders. In other words. the facts 
as I reported them were true at the time. 
I understand that Motorola is now ship­
ping production quar1tities. 

A System Note 

One problem with OSI (Ohio Scien­
tific) systems (most notably the C-2) has 
been the inability to utilize the 6502 IRQ 
and NMI commands from a BASIC pro­
gram, via USR routines. The problem 
originates from the fact that the reset 
vectors for these commands, contained 
in the system's ROM (read-only mem­
ory), point to an area of memory that is 
heaviJy used by BASIC (ie: hexadecimal 
addresses OlXX). Thus, it is impossible 
to field either of these interrupts because 
BASIC rapidly destroys any service 
routine. 

My colleagues and I have proposed to 
OSI that new firmware be produced, 
ident.ical to the old one in all respects 
but for the lRQ and NMI reset vectors. 
These would be changed to point to a 
part of memory that is "stable" (eg: 
hexadecimal addresses DOXX or EOXX). 
However, for such a new device to be 
produced, it must be financially feasible 
to do so (the cost to be in the $0.25 to 
$0.50 range). So. we would like to ask 

all interested OSI users to drop a quick 
note to Ohio Scientific expressing 
interest: 

Ohio Scientific Computers 

Attn: Customer Relations 

1333 S Chillicothe Rd 

Aurora OH 44202 


If enough replies are received, all of us 
may well see a new monitor device. 
Thanks so much I 

Shaun D Black 
University of Michigan 
Department of Biological Chemistry 
5440 Medical Sciences I 
Ann Arbor Ml 48109 

Intercepting Raster 

I very much e.njoyed John Beetem's ar­
ticle entitled "Vector Graphics for Raster 
Displays. " (See the October 1980 BYTE, 
page 286.) To say the least, I found it a 
unique method. However, I must take 
exception to one statement that was 
made regarding techniques for plotting 
vectors. 

In referring to the slope-intercept and 
trigonometric methods of calculation, 
Mr Beetem states, "None of these is very 
good for a small computer, because 
many slow multiplications and divisions 
are needed ." This is simply not true, at 
least not in the case of the slope-inter­
cept method. (Note: In the following 
discussion, for simplicity, it will be 
assumed that the X length is greater than 
the Y length. If this is not the case, the 
X and Y values should be swapped; the 
program under discussion handles the 
data in approximately this way.) 

The formula used in the common im­
plementation of the slope-intercept 
method is Y=MX+B, where 
M=(Y2-Yl)/ (X2-X1) and 
B=Y2-(X2XM). In other words, the 
value that represents the slope of the line 
is multiplied by the given X value, then 
added to the origin (offset) to determine 
the Y position . To plot a vector, one 
would normally step through the X 
values and calculate matching Y coor­
dinates from one end of the vector to 
the other . 

[n examining the formula , it should be 
obvious that if X is stepped by a con­
stant amount, then Y will also increase 
by some constant value. To reduce the 
algorithm to its simplest form, it is best 
to increment X by 1 (because, by defini­
tion, we cannot plot any fractional 
points). One can, therefore, find the Y 
increment value simply by dividing the 
Y length by the X length. 

How complicated is the actual algo­
rithm? Not very. Unitek Ltd is currently 
developing a high-level graphics package 
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Although rated for double-density operation, all 
levels of Percom drives work equally well in single­
density applications. 

You can operate these drives in ordinary single­

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data ­ de­
pending on the drive model - on one side of a 
fi ve-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini­
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
a ll three model lines, Percorn burned-in, fully ­
tested drives start at only $399. 

density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. ·. Or, you can add a Percom DOUBLER™to your 

Tandy Expansion Interface and store data and 


a!- programs in either single- or doub le-dens ity 

format. _., 

'... 
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TFD-40™ Drives 
II J1i ' 
, c ' I 	 TFD-40 Drives store 18 0 Kbytes {double-density) or 

102 Kbytes (single -de nsity) of formatted data o n one 
side o f a 40-track m inidiskette. Although economical­
ly priced , TF0-40 drives receive the same full Percom 

'• -I 	 q uality contro l measures a s TFD-100 and TFDr200; drives.
' ,.I 	 ,.r •tool '.I , I ...TfD-100™ Drives 

'I 

TFD-100 drives are "flippy'' drives. You store twice 
the data per min idiskette by using both sides o f the

"'­
d isk. TFD-100 drives store 180 Kbytes {double­...~ ( d e nsity) or 102 Kbytes (single.-density) per side. 
Under double-density o peration. you can store a 70­

t:;;;;;;:::::::~ page docume nt on one min idiskette . 
.....' 

, I 

TFD-200™ Drives 
TFD-200 d rives .store 350 Kbytes (double-density or 
197 Kbytes (single-densih,l) on one side o f a minidis­I 

t, 	kette . By comparison. 3740-fo rl\latted eight-inch 
disks store o nly 256 Kbytes. Enormous o n-li ne stor­
age capacity in a 5" dri ve . plus proven Percom 
reliability. That's what ~ou get in a TFD-200. 

The DOUBLER"" - This proprietary 
adapter for the TRS-80* Model I com­
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
can store 1.1p to four times as much 
data - 350 Kbytes-on one side ofa 

~tijji!li_,_	 minidiskette as you store using a..,111 can 
Tandy standard Model 1computer drive. 

Easy to install , the DOUBLER merely plugs into the disk 
<;ontroller chip socket of your Expansion Interface. No rewir­
ing. No trace cutting. 

And because the DOUBLER reads, writes and formals 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou­
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS *­
compatible double-densi ty disk operating system, called 
DBLDOST"\ plus a CONVERT utility that converts files and 
programs from single- to double-density or double- to sing­
le-density fonnat. 

Each DOUBLER also includes an on-card high­
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 

Free software patch This software pa1ch. called PATCH PAK~ 
upgrades TRSDOS* for operation with improved 40· and 77­
track drives. For single-density operation only. 

Quality PercOJTI products are a vailable at authorized dealers. CaU toll free 
1-800-527-1592 for the address of your nearest dealer or to order directly from [ ~E~OUM]
PerClom. In Canada call 519-824-7041. 

PERCOM DATA COMPAN Y. INC.r<>d mork ol Pc:room D111a Compon~, Inc. 
211 N KIR9 ~ • GARt.ANO a · 75042 

TM1,.demart.. o( T11ndy R11.1dlo Shoc:k Corpoirfl tlon which h•:ii no n· l.nU-ons h lp to P'er~m D.nl11 Comp11111uy Circle 11 on Inqu iry ca rd. ·~141272-342 1 
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MORE FOR YOUR 
RADIO SHACK 

TRS-80 MODEL I 

* 	MORE SPEED 
10·20 times laster than La•el II BASIC. 

* 	MORE ROOM 
Compi led code plus VIRTUAL 
MEMORY makes your RAM act larger. 

* 	MORE INSTRUCTIONS 
Add YOUR commands to its largo in· 
strucllon sot! 
Far more complete than mos! Forths' 
single & double precision, arrays, 
string-handling, more. 

* 	MORE EASE 
Excellent full·screen EdHor, structured 
& modular programming 
Optimized for your TRS·80 with 
keyboard repeats, upper/lower case 
display driver, single- & double-width 
graphics, etc. 

* 	MORE POWER 
Forlh oparallng system 
Interpreter AND compiler 
Internal 8080 Ass.ambler
1zeo Assembler also available) 
VIRTUAL 110 lor video and prl ntor, 
disk and tape 
(10-Megabyte hard disk avai lable) 

mU&J§FORTH 

TH E PROFESSIONAL FORTH 


FOR TRS·80 MODEL I 

(0Yer 1,000 systems In use) 

MMSFORTH Disk System V1 .9 (requires 1 
disk drlYa & 16K RAM) ••.... . . just $711.115" 
MMSFORTH Cassette System V1.8 (requ ires 
Level II BASIC & 16K RAM) ....... . $S9.95* 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Souice code pro•lded 
MMSFORTH Newsle!tar 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can pro•lde advise, 
modifications and custom 
programs, to Ill YOUR needs. 
MMSFORTH UTILITIES DISKETrE: Includes 
FLOATING POINT MATH \L2 BASIC ROM 
routines plus Comp ex numbers , 
Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Forth-style 
ZBO ASSEMBLER; plus a powerlul CROSS· 
REFERENCER to ll sl Forth words by block 
and llne. Al l on one dlskelle (regulres 
MMSFORTH, 1 drive & 16K RAM), . . $39.95* 

THE DATAHANDLER V1.1, a very soph· 
lstlcatod database management system
operable by non-programmers (requires Disk 
MMSFORTH, 1 dr1ve & 32K RAM); with 
manuals, ... . ........ .•.•.. .. . .. S58.95' 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER (comes with 
MMSFORTHI separately •.•.. . . . .. $1 s.oo• 
USING FORTH - more delalled and advanc· 
ed than above .. . .... . ..... . ....• S25.00' 
Threaded Interpretive Longuago - E.xcellent 
Analysis of MMSFORTH - Like Language,
Advanced . . .. . ..... ••• • .•... .. . S18.IJ5" 
CALTECH FORTH MANUAL - good on 
Forth Internal structure, ate .. . ...• S1D.OD' 

• - Soflware prices Include manuals and re· 
quire signing of a slngle--system user 
license. Add S2.00 SfH plus $1.00 par addl· 
tlonal book; Mass. orders add 5% lax. 
Foreign orders add 15%. UPS COD, VISA & 
MIC accepted;. no unpaid purchase orders, 
please. 

Sefld SASE lor free MMSFORTH Information. 

Good dealers sooghl. 


Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 

SERVICES (B1) 


61 lak.e Shorn Road, Natick, MA 01760 
(617} 653~136 
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Letters-----------------------------------­
for a commercial graphics product, and 
the vector routine uses this method. The 
division itself encompasses only fifteen 
instructions (30 bytes), and need be done 
only once, which is before the actual 
write loop is entered. The loop proper 
contains only an X increment instruc­
tion, a double-precision add (two in­
structions) for the Y increment, the ac­
tual write-routine call, and a simple test 
for end-of-vector. Since Mr Beetem is 
using an 8080 and Unitek's system i.s 
6800-based, a speed comparison would 
be worthless. Suffice to say that the 
routine actually calculates the vector 
faster than the hardware can plot the 
points. 

To show the simplicity of the 
algorithm, here is a minimal representa­
tion: 

1. Hnd the lengths of the X and Y com­
ponents of the vector. 
2. Divide the Y length by the X length. 
3. Set location to X, Y origin. 
4. Set the X increment to 1. 
S. Set the Y increment to the result of 
the division. 
6. Set the Y fraction register to hexa­
decimal 80 (111 for round-up). 
7. Plot the location. 
8. If location is end-of-vector, stop. 
9. Increment X. 
10. Add the Y increment to the Y frac­
tion register. 
11. If an overflow occurs, increment Y. 
12. Go lo 7. 

As can be seen, the algorithm is rather 
simple, and uses no complex mathe­
matics in the loop . 

It turns out that this method solves a 

Fewer Reslston = 
S•me Reslst•nce 

In the August 1980 BYfE, W Lloyd 
Milligan shows a network of twenty-six 
1-ohm resistors (see "Letters, " page 20) 
that he believes is the smallest net­
work whose value is very close to 1!' (pi). 
However, by using the same continued­
fraction principle with only six parallel­
connected resistors, a solution with a 
total of only eighteen resistors is shown 
in figure l. Alas, I have been unable to 

Figure 1 

particularly knotty problem that crops 
up in other variations (especially in a 
parametric line representation). When 
vectors approach angles that are multi­
ples of 45 ° (ie: the X length nears the Y 
length). varying overflow rates in the 
two variables cause undesired excursions 
away from the actual vector. This 
creates a rough section about the points 
where steps would normally occur. In­
crementing one of the variables by 1 
eliminates any possibility of variable 
overflow and results in a very smooth 
vector. 

I found Mr Beetem's logic interesting 
and informative; had I considered this 
method of drawing vectors when we at 
Unitek were designing our graphics 
package, I probably would have discard­
ed it without careful examination, 
believing it too slow and complex. Mr 
Beetem has proven this not to be so. 
Perhaps the same thing happened when 
Mr Beetem was writing his routine. He 
too may have considered the slope-inter­
cept method briefly, but discarded it, 
without closer examination, as being too 
clumsy. (Alas, it always seems that the 
algorithm one discards later turns out to 
be the variation with the greatest poten­
tial .... ) In this case, it happened for the 
best; otherwise, we would not have Mr 
Beetem's method to consider. I do not in 
any way intend to detract from his ap­
proach; merely to indicate that the 
slope-intercept is also a viable method 
for microcomputers. 

Richard H Rae, CET 
Unitek Ltd 
POB 671 
Emporia VA 23847 

find any network that starts with three 
in series with fewer resistors: starting 
with two in series, there is another solu­
tion with eighteen. All of these differ 
from 1f by about one part in four 
million. They all have the value 
355/113. 

Can anyone find a solution with 
seventeen or fewer7 

John Fitullen Moore 
714 E Birch Rd 
Lake Bluff IL 60044 



A Few Extraordinary Products for Your 6800/6809 Computer 


Percom mini-disk systerr1s start as 
low as $599.95, ready to plug in and 
run. You can't get better qual ity or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer - at any price ! 

Features: 1-, 2- and 3-drive systems 
in 40- and 77-track versions store 
102K- to 591K-bytes of random ac­
cess data on-line • controllers in­
clude explicit clock/data separation 
circuit, motor inactivi.ty time-out cir-

cult, buffered control lines and other 
mature design concepts • ROM 
DOS included with SS-50 bus ver­
sion - optional DOSs for EXOR ­
ciser• bus • extra PROM sockets 
on-board • EXORciser• bus version 
has 1K-byte RAM· supported by ex­
tended disk operating systems; as­
semblers and other program de­
velopment/debugging aids: BASIC, 
FORTRAN, Pascal and SPL/M lan­
guages; and, business application 
programs. Circle 13 on Inquiry card. 

From Percom 

Low Cost 
Mini-Disk Storage 
in the Size You Want 

EXORciser• Bus LFD-400EX™ -800£XTM Systems 

Versatile Mother Board, Full-Feature Prototyping Boards c ircle 105 

Printed wiring is easily soldered tin-lead plugged into an SS-50 bus. Features 
.plating. Substrates are glass-epoxy. Pro­ wide-trace conductors. Price: $21.95 
totyping cards provide for power regula­ SS-50 BUS CARD- accommodates 34­
tors and distributed capacitor bypassin!iJ. and 50-pin ribbon connectors on top
accommodate 14-, 16-, 24- and 40-pin edge, 10.pin Molex connector on side 
DIP sockets. Prototyping boards include edge. Price: $24.95. 
bus connectors, other connectors and SS·30 BUS CARD - 1 '!.-inch higher 
sockets are optional. than SWTP 1/0 card, accommodates 34­
MOTHERBOARD- accommodates five pin ribbon connector and 12-pin Molex 
SS-50 bus cards, and may itself be connector on top edge. Price: $14.95. 

The SBC/9™. A " 10" By Any Measure. c11e1e u 

The Perc':lm SBC/9™ is an SS-50 bus compatible, stand­
alone Single-Board Computer. Configured for the 6809 
microprocessor. the SBC/9™ also accommodates a 6802 
without any modification. You can have state-of-the-art 
capability of the '09. Or put lo work the enormous select.ion of 
6800-coded programs that run on the '02. 

The SBC/9™ includes PSYMON™, an easily extended 1­
Kbyte ROM OS. Other features include: 

• Total compatibility with the SS-50 bus. Requires no changes to the 
motherboard, memory or 1/0 . 
• Serial port includes bit-rate generator. RS-232-C compatible with 
optional subminiature 'D' connector installed. 10-pin Molex connec­
tor provided. 
• Eight-bit, non-latched. bidirectional parallel port is multi-address 
extension of system bus. Spans a 30-addtess field : accommodales 
an exceptional variety ol peripheral devices. Connector is optional. 
• Includes 1-Kbyte of static RAM. 
• Costs only $199.95 with PSYMONr"' and comprehensive users 
manual that includes source listing of PSYMON™. 

'u 1/ademarkof Parcom Data Company. Inc . 
• iradematk of too Motorola Corporalion. 

Prices and specifications subject to chan119 without notice. 


Circ le 112 
The Electric Windowr 1: Instant, Real-Time Video D isplay Control 

Memory residency and outstanding software control of display format and 
characters make this SS-50 bus VDC card an exceptional value at only $249.95. 
Other features: 
• Generates 128 charac­
ters Including all ASCII dls­
playable characters plus 
selected Greek letters and 
other special symbols. 
• Well-formed , easy-to­
read 7x12-dot characters. 
True baseline descenders. 
• Character-store (display 
memory included on card . 
• Provision for optional 
character generate 
EPROM !or user defined' 
symbols. 
• Comprehensive users 
manual includes sourc 
listing of Driver software. 
Driver - called WINDEX™ 
- Is also available on mini­
diskette through the Per­
com Users Group. 

Products are available at Percom dealers nationwide. Call toll-free,
PERCOM OATA COMPANY. INC. 
211 N. K•R6V t>ARUU<O. r exAS 7~042 1-800-527-1592, for the address of your nearest dealer, or to 

(214l 272-3"21 order direct. '1EJUlC1M 
·:;;, - - r 
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An Introduction 

to Atari Graphics 


Chris Crawford and Lane Winner 

Atari Inc 


1272 Borregas Ave 

Sunnyvale CA 94086 


The Atari 400 and 800 are second-generation personal 
computers. In addition to the normal memory and pro­
cessor integrated circuits, they contain three special­
purpose LSI (large-scale integrated) circuits which make 
them capable of many feats of computing legerdemain . 
Most of this power, however, lies brooding beneath 
many layers of "human engineering." The beginning pro­
grammer working in BASIC is patemalistically protected 
from the complexities and power of the beast within. The 
more experienced programmer seeking cybernetic high 
adventure must first defeat the friend liness engineered in­
to the machine to ~n leash its throbbing brute power. 
Without help, this can be most difficult. We will act as 
native guides for one region of this complex machine: the 
display list . We will show you how to generate fl ashy dis ­
plays by creating you own display list and redefining the 
character set. 

Display-List Fundamentals 
Most personal computers use a straightforward mem ­

ory-mapped display in which the screen format is fixed 
and each screen pixel's (picture element's) contents are 
provided by a specific location in memory. This is a sim­
ple scheme demanding little of either the programmer or 
the computer. The Atari 400/ 800 uses a more complex 
scheme involving a display list and display data. A dis­
play list is a sequence of commands that defines the ver­
tical format of the video display; the display data is the 
information to be displayed. 

The Atari 400/ 800 display list is actually a small pro-

BASIC OPE RA T ING 
SYSTEM 

6502 
MICRO­
PROCESSOR 

gram; it is processed by a special LSI circuit called 
ANTIC. ANTIC is a dedicated microprocessor whose 
sole function is to control the video display. ANTIC uses 
a process called DMA (direct memory access) to gain ac­
cess to the display list and display data. The display list 
and display data are stored by the high-speed (1.8 MHz) 
6502 microprocessor. When the BASIC programmer 
types GRAPHICS n, the operating system writes a com­
plete display list in to memory and clears the display data . 
The infonnation flow fo r this process is diagrammed in 
figure 1. Clearly, the adventurous programmer who by­
passes BASIC and writes his or her own display list will 
have more direct control over the screen. 

Associated with the display list are the concepts of a 
graphics mode and a graphics-mode line. The Atari 
400/ 800 supports fo urteen fundamental graphics modes, 
only nine of which are directly accessible from BASIC. 
The first six modes (three of which are accessible from 
BASIC) are character modes which display characters in 
different combinations of size and color. The remaining 
eight graphics modes display squares of color in different 
resolution and color combinations. A graphics-mode line 
is a group of horizonta l-scan lines which are treated as a 
unit for display purposes . (A horizontal-scan line is a 
single sweep of the electron beam across the television 
screen . There are 192 horizontal-scan lines in the visible 
area of the screen .) A graphics-mode line will contain be­
tween one and sixteen horizontal-scan lines, depending 
on the graphics mode involved. A graphics-mode line 
stretches horizontally all the way across the screen (you 

ANrJC 
OISPL AY LI ST AND 

HLElllSIONAND CT/A 
SCREENDISPLAY DATA LSI 

CI RCUITS 

Figure 1: Information flow for Atari 4001800 display. The adventurous programmer who bypasses BASIC gains more control over 
the display list and display data, and thus is able to customize the displayed image to a greater extent. 
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cannot change graphics modes halfway across the 

screen). The video display is thus organized as a vertical 

sequence of mode lines of varying height and contents . 

There are many thousands of possible sequences of mode 

lines on the screen; BASIC restricts the programmer to 

seventeen such sequences. Each such sequence is referred 

to in the BASIC manual as a graphics mode. 


Display-List Details 
The display list and the display data normally reside at 


the top of available memory-address space. Since the 

amount of available memory is not fixed, the operating 

system must keep track of the address of the display list. 

The address of the beginning of the list is stored in 

decimal addresses 560 and 561. The first 3 bytes in the 

display list skip twenty-four blank scan lines, which is 

necessary to defeat the vertical overscan of many televi­

sion sets. The next byte is called the LMS (load memory 

scan) byte. It defines the first mode line of the display and 

also instructs ANTIC that the following 2 bytes give the 

address at which display data can be found. Since we 

rarely need to tamper with these first 4 bytes, we will 

start with the fifth byte, whose address we will assign to a 

BASIC variable called START. The value of START can 

be calculated by: 


START= PEEK(560) + 256 .. PEEK(561)+4 

The bytes at this location and the succeeding location 

give the starting address of the display data . Beginning at 

location ST ART+ 2 is a sequence of mode bytes which 

specify the mode lines for the display. The codes for these 

mode bytes are found in table 1. The programmer has the 

fre·edom to create any sequence of mode bytes for the 

display list. The programmer also has the responsibility 

to insure that the chosen sequence includes exactly 192 

horizontal-scan lines. At the end of the mode-byte se­

quence, the programmer must place an ANTIC JUMP 

byte (decimal 65) followed by the low- and high-order 

address bytes of the beginning of the display list-four 

bytes lower in memory than the location we refer to as 

START. 


The starting address of the display data, which we will 

assign to a BASIC variable called MEMST, can be cal­

culated from: 


MEMST = PEEK(ST ART)+ 256• PEEK(ST ART+ 1) 

The display data is simply strung together in sequence; 

this can cause a headache when mixing modes . Since dif­

ferent mode lines require different numbers of display­

data bytes, the programmer wishing to change a display­

data byte must calculate its position in display-data 

memory by adding up the space requirements of each 

previous mode line. The BASIC POSITION and PLOT 

commands work reliably only with the homogeneous 

display lists used by BASIC, so the programmer who 

mixes modes must expend greater effort to use such a 

specialized display. 


A Real DispJay List 
We shall now illustrate these principles with a sample 


program and its resultant display, display list, and dis­

play data. The program is a straightforward affair which 

plots the BYTE logo in graphics mode 7+16. The pro­
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Agrowing
line of tools to 
expand the Apple. 

,. . , ...,. '·. ' . .. ''- -· 

744CIA Prognllnmalllt llllln'Upl'llmlf ........ 

Time events in four operating modes-continu· 

ous, single shot, frequency comparison, and 

pulse width oomparison. Includes three 16-bit 

interval timers, plus flexible patch area for 

external interface. Programmable interrupts, 

on·board ROM, and much more. 


7720.A Parallel 11119rfau.Two bi·directional S.bit 

VO ports will connect your Apple to a variety of 

parallel devices, including printers, paper tape 

equipment, CUJTent relays, external on/off 

devices. Full featured, programmable inter· 

rupts, supports DMA daisy dlaining. 


78111 Adlllmltlc Proceuar. Interfaces With 

Applesoft, so you just plug in and run. Based 

on the AM 95ll device, provides full 16/32·bit 

arithmetic, floating point, trigonometric, loga· 

rithmic, exponential functi.ons. Programmed J/O 

data transfer, much, much more. 


7710A A8ynCIWonoQI Serlal lnterfacl. COnform. 

ing to RS.232-C A thru E1978 standard, this 

card will drive a variety of serial devices such as 

CRT terminals, printers, paper tape devices, or 

oommunicate With any standard RS-232 device, 

induding other oomputer.;. Full hand-shaking, 

and fully compatible with Apple PASCAL! 


7410A 3~ ICO-A/D eonven.t. C.OUverts aDC 

voltage to a BCD number for computerized 

monitoring and analysis. Typical inputs include 

DC inputs from temperature or pressure 

transducers. Single channel AJD, 400 ms 

per conversion. 


7490A GPll IEEE 488 lntwrface. A true imple­

mentation of the IEEE 488 standard-the 

srandard protocol for instrumentation and test 

devices.Control and monitor test instruments 

such as digital voltmeters, plotten;, function 

generators, or any other device using the 

IEEE488. 


711.tA PlOM Module. Permits the addition to or 
replacement of Apple Dfinnware without 
removing the Apple Il ROMs. Available with 
on-board enable/disable toggle switch. 

7500 AWirt wrap lloaftl. For prototyping your 
own designs. 

7510A Solder Board. 

7590A Elltlnder Board. 

701IA11« Dynamic MltllOrY Add-On. 

Watch th.is space for new CCS products for 
the Apple. We've got some real surprises in the 
works.To find out more about the CCS product 
line,visit your local computer retailer. The OCS 
product line is available at over 250 locations 
nationally,including most that carry the Apple. 
Or circle the reader service number on this ad. 

A pplc II. AJ1ple U Plus, and Applc11<>ft a.r• tr11demarko 
of th e Apple C:Orpontion. 

CCS makes·fhe difference. 



We see it as a good 

way to get things done. 


Apple has built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for commWlications over tele­
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien· 
tific, or graphic projects, we've got tools for high-powered, 

high-speed math functions, and fast, high resolution graph· 
ics. And tools to connect the Apple to lab test equipment 
Like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including AID converters and interval timers with 
external interf.ace. 

We make components for the S-100 bus, the PET, and 
the TRS-80, too.We built our products to deliver hard· 
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple Il can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 

•­
California Computer Systems 

250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 



Scan 
Color Lines 
Dots Per Number Bytes 

Left Right Per Mode of BASIC Per 
Mode Remark 4 Bits 4 Bits Pixel Line Colors Mode Line 

character 1 0 2 112 8 1Y2 0 40 
character 1 0 3 1/2 10 1V2 40 ,
character 1 0 4 8 4 40 
character , 0 5 1 16 4 40 
character 1 0 6 1 8 5 1 20 
character 1 0 7 1 16 5 2 20 
character 1 0 8 4 8 4 3 10 
character 1 0 9 2 4 2 4 ' Q 
graphic 1 0 A 2 4 4 5 20 
graphic 1 0 B 1 2 2 6 20 
graphic 1 0 c 1 1 2 20 
graphic 1 0 D 1 2 4 7 40 
graphic 1 0 E 1 1 4 40 
graphic 1 0 F '/2 1 1 Y2 8 40 
special 2 0-7 0 Blank 
special 3 4 1 JUMP 

Table 1: Interpretation of the graphics-mode-byte codes. Remarks are as follows: 
l. The left nybble of the very first mode byte of the display list must be changed from 0 to 4. 
2. The blank mode is used to output a selected number of blank background lines . 
3. The JUMP instruction causes the ANTIC graphics processor to recognize the end of the display list and return to 

the beginning of the list, waiting for vertical blanking to occur so it can proceed with another frame . 
Where 1 'h colors are indicated, the hue of the foreground color cannot be controlled. 

We must consult table 3 to determine which of the 
display modes will require the greatest amount of 
memory space. In our case, we are using modes 0, 1, 2, 
and 7; mode 7 is clearly the most memory-intensive 
mode . We shall therefore start with mode 7 and modify 
the mode-7 display list. It is always easier to pare down 
an oversized display list than to build up an undersized 
one . 

Next , we must verify that our proposed display list 
does indeed produce 192 horizontal-scan lines. Consult 
table 1 to find the number of scan lines per mode line. 
Our calculation produces the following results : 

Mode Number Scan Lines Total Scan 
of Mode Per Mode Lines 

Lines Line 

0 1 8 8 
Photo 1: The BYTE logo as displayed by the Atari 4001800 run- 1 4 8 32
ning the program of listing 1. See table 2 for details. 2 4 16 64 

7 44 2 88 
gram is presented in listing 1 (page 24), and the display it 

192 Totalproduces is shown in photo 1 . Figure 2a and table 2a 
show the display list for this display. Since this is a stan­

We now determine the mode bytes for each of the dard BASIC graphics-mode display list, it is nea t and 
mode lines by looking them up in table 1. It is handy totidy. 
convert these to decimal for later use. Our results are: 

Tampering With the Display List 
Mode Hexadecimal Decima.1With the formal goal of improving the display and the 

Mode Byte Mode Byteheuristic goal of demonstrating display-list manipula­
tions from BASIC, we shall now tamper with this display 0 02 2 
list. The first step in this process is to prepare our pro­ 1 06 6 
posed display list on paper. The desired screen format is 2 07 7 
shown in figure 2b . 7 OD 13 
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Listing 1: Atari 4001800 program to plot the BYTE logo, shown in photo 1. See table 2 on page 26 for details. 

100 GRAPHILS 7:CO LOR 1:POKE 765,1:PoKE 710,12s:Po KE 11z,12s 
110 A=O:READ 8,C:IF B>-1 THEN GOSU8 eoo:GGTO 110 
120 REAJ A, 8 ,C:IF A>- 1 THEN GOSU 3 BOO !COTC 120 
13 0 END 
BCD ON A+l GOTO a10,s20,s30 
810 PLOT s,c:RETURN 
820 DRAWTO 8,C:RETURN 
83G POSITION BrC:XIQ 18,J6,Q,Q,•S:":RET URN 
90C DATA 111 , 30v111 ,3 1 ,110,31r1G9,31 r108,S2,107r33,107134 
90 3 DATA 106r35,106r36r107,37~107,33, 1os ,39,109,4 0 , 1 10,40,11 1 ,qo 
910 DATA 111,41,110,41,109,41,1oa,42,107,~3,107,q4,106,45 
915 DAT~ 1Q6,46r107r47v107,qe,1os,~9,109,50,110,50,111,50,111,51 
920 DATA -1,-1r1r97r51,2r96r50r1r96r50r2,96r31 
925 DATA z,97,30,o,93,31,1,92,3:L,1,91,31,1,90,32,1,99,33,1,99,34 
930 DATA 1,se,35,1,as, 50 ,1,s7,51~1,so,51,2,79,50,G,79,50 

935 DATA 2,79,35,o,79,35,z,7e,3~~0,7s,34,z,7s,33,o,7s,3312,77,3z 
940 DATA o,77,3z,z,76,31,1,74,31,1,7q,30,1,93,30,o,71,30 
9q5 DATA 1 r71, 46 11r70r30,1,70r46,1r69 r43r1 r69, ~6,1,68,44v1 ,68,46 

950 DATA 1,67,44,1,67,50,1,66,51,1,59, 5 1r2,58v5010,58r50 
955 DATA 2r58,~6,1r54r46r2,54,44,1,64,43r1,63r42,1r63,31,1r62r30 
96 0 DATA 1 , 55 ,3n,z,5q,31 ,o,54,31,2, 54,43fo,51,31 
965 DATA 1,51,39,o,51,4z,1,51,50,1,50,51,1,50,42,u,50,3~,1,50,30 
970 DATA 1,~9,30,1,49,3z,o,49,39,1,4q,43,o,49,49 

975 DATA 1,49,51,1,4s,51,1,4s,50yo,4e,42,1,~e,39,o,4s,31,1,4s,30 
980 DATA 1,q6,32,o,46,38r0r46,42 ,Q,~6,49,1r45v481ir45r43 

985 DATA o,45,39,1,45~33,o,47,51,1,36,51r2r351S01D135r50,2135 r31 

990 DATA 1,36r3G,1,49,30,-1,o,o 

o) b) 

NORMAL MOO!FIEO 


MODE 7 9 LINES 9 x 2 = 18 

MOOE 0 I LINE I X 8 = e 

MODE 7 35 L INES 35 x 2 =70 

192MOOE 7 
96X2•192 SCAN96 L IN ES 

4 x 8 =32 

4 x 16 . 64IJ:~:::::,,::: 
TOTAL=l92 TOTAL • 192 

Figure 2: Horizontal-scan line arrangement for nonnal- and modified-display screens. The video screen in figure 2a is composed com­
pletely of mode-7 horizontal lines . In figure 2b, the video screen is constructed from multiple-mode sections that allow a mix of im­
ages to be displayed . Refer to table 2 for details. 

The results of this paperwork are presented in table 2b. new display list and display data in memory. This pro­
Now, at last, we are ready to write some code. Please cedure reserves 4 K bytes of memory for our own use 

refer to listing 2 on pages 28 and 30 in conjunction with later on . We then define our display strings (lines 30 and 
this narrative. We begin by checking to see that there is 40) and execute another GRAPHICS call to initialize our 
enough memory available to reposition the display list display list-which we shall subsequently modify. The 
(line 0) . U there isn't enough, the program aborts. We series of POKEs in lines 50 and 55 define the colors we 
then move the top of available memory down by 4 K will be using and tum off the character display while we 
bytes and execute a GRAPHICS call (line 20) to write a redefine our characters. 
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TE RM INAL POCKETABLE DIGITIZERGRAPHIC &.PATTERN ANALYSIS 

GRAPHIC SOFT BOX-I (12K LEVEL) 


FANTA STICK-I isa multifunctlonal 
terminal that lets you draw and move 
patterns on the screen, and is also 
capable of analyzing drawn patterns. 
FANTA STICK-I is designed to im­
prove functional performance using 
in tegrated circui ts and highly ma­
nipulative telephone keys. 
It is plug compatible with APPLE­
11 and especially designed for such 
fields as production of commercial 
animation, promotional demonstra­
tion, graphic analysis, and develop­
ment of software. 

• HARDWARE 
FANTA STICK-£ consists of stick, 
SWl-3 switch, tenkey, 1/0 expansion 
con(lector, pilot lamp, and change­
over switch on the reverse side. Stick 
and CHl -3 switch are used for mak­
ing patterns and playing games. 
Tenkey is used for inputing dot to 
the screen, graphic mode command, 
box-position command, and save 
and load patterns. I/0 expansion 
connector is useful with 1/0 connec­
tor inside APPLE by only changing 
switch for using expansion connec­
tor without removing FANTA 
STICK-I. 
If you need higher performance, you 
just add another FANT A STICK-I to 
l/0 connector. 

• SOITWARE 

A feature of this software is the 

division of the screen into twenty 

individual boxes, for drawing pat ­

terns, and memory. Then the boxes 

are reassembled to make a whole 

screen . 

It does not only draw patterns by 

putting together the boxes and pat ­

terns made wilh slide and revolve 

co mm and, but composes new 

screens by putting together the man­

aged pattern. 

Box system has the advantage of a 

close management. 

There are many features, such as 

making patterns with expanding box 

by three times on the screen, com­

puting the a.rea of dots in a desig ­

nated window. 

Using a disk, you can freely operate 

a graphic pattern with save and load 

command. 


T.I.P. INC 	 2-1-19 Kanda-Surugadai, Chiyoda-ku, Tokyo Japan 
Phone: 03-295-7055 Telex: 02226152 TIPINC J 

(Exclusive Agent) 	 HYPERSOFT INTERNATIONAL, INC . 
3928 S. Sepulveda Blvd H9, Culver City, CA 90230 
Phone: (213) 397-2274 DEALER INQUIRIES INVITED 



Mode 

Line 


Number 

LMS Byte 1 

Start 

2 
3 
4 

Mode 7 
96 lines 

94 
95 
96 

JUMP 

Mode-7 

Disp lay 


List 

Hexadecimal/ Decimal 


(4D) 77 

lo 

hi 


13 
13 
13 

!
13 

gg~ 13 
13 

41) 65 
lo 
hi 

(a) 

Mode 
Line 
Scan 

Line 
Number Number 

2 LMS Byte 

Start 


24 
Mode 7 36 

8 9 lines 4 
5 
6 
7 
8 

~off~eo)[- ~9 
Mode 7 

12
I 

35 lines 'f 
44 
45 
46 

Mode 1 47 
4 lines ( 48 

49 
50 

188 Mode 2 51 
190 4 lines ( 52 
192 53 

JUMP 

Modified 

Mode-7 

Display 


List 

Hexadeclmal I Decimal 


(4D) 77 

lo 

hi 


~88l 

OD 
OD 
OD 
OD 
OD 

~g~
CoD 

13 
13 
13 
13 
13 
13 
13 
13 
2 

13 
13 

~ ~ 

(OD) 
(OD) 
06 
06 
06 
06 
07 
07 
07 
07 
41 

13 
13 
6 
6 
6 
6 
7 
7 
7 
7 

65 

Scan 

Line 


Number 


2 

4 
6 
8 

10 
12 
14 
16 
18 
26 
28 
30 

~ 

94 
96 
104 
112 
120 
128 
144 
160 
176 
192 

lo 
hi 

(b) 

Table 2: Nonna/- and modified-display lists correspond to the lines displayed in figure 2. The program corresponding to table 
2a is given in listing 1, and the actual display is pictured in photo 1. Listing 2 corresponds to table 2b. 

Mode 8 + 16 8138 Bytes 
8 8112 
7 + 16 4200 
7 4190 
6 + 16 2184 
6 2174 
5 + 16 1176 
5 1174 
4 + 16 696 
4 694 
3 + 16 432 
3 434 
2 + 16 420 
2 424 
1 + 16 672 
1 674 
0 992 

Table 3: Memory requirements for various graphics modes. 

We then calculate the variable ST ART in line 60. ln 
lines 70 thru 90, we POKE the new and different mode 
bytes into the display list to create our new display list. 
The offsets from ST ART (the numbers added to ST ART) 
are simply the mode-line numbers for the new mode 
lines. Thus, the offset in line 70 is 10 because the mode 
byte we are POKEing is for the tenth mode line from the 
top of the screen. (Remember, a mode line is not the same 
as a scan line .) In line 95, we POKE the ANTIC JUMP 
byte and the jump-address bytes at the end of our new 
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display list. The value of the jump-address bytes points to 
the beginning of the display list and can be found in loca­
tions 560 and 561 . 

We have just created a new display list on top of the 
original one. Now we must put a display onto the screen. 
This will be a tricky operation; as we mentioned earlier, 
the PLOT and POSITION commands will not quite work 
as we expect them to. Some extra effort is necessary to 
produce a display. Fortunately, our GRAPHICS 7 plot­
ting of the BYTE logo will still work the same way . 
Because we have inserted a mode-0 line above it, the logo 
will be shifted down on the screen by six scan lines. This 
shift is so small that we can neglect it and plot the logo 
with the same routine used earlier. This is done in lines 
110 and 120. 

Now that we have plotted the logo, we desire to print 
some other characters as shown in photo 2 on page 32. 
Two problems impede us: first, we must redefine the 
character set to mix uppercase and lowercase characters; 
second, we must calculate where these characters go. 

The first problem arises from the natural limitations of 
an 8-bit processor. If four colors are supported (as in 
GRAPHICS 1 and 2), only 64 distinct characters can be 
displayed in each color. This is because 2 bits are required 
to specify the color, leaving only 6 bits to specify the 
character. This restricts our available set; the Atari char­
acter set in ROM (read-only memory) supplies uppercase 
and punctuation or lowercase and graphics symbols, but 

Text continued on page 32 



hen you pick a Daisy.. 
Pick Vista's V300 Printer. 

Vi.fta Compu..< COmpuiy 

$1895. 

There are Daisies! . .. And, There are Daisies!. .. But Vista has a Peach! 

The Vista V300 is exact ly that, a "peach" of a daisy whee l printer both from the standpoint of price 
and performance. 

Th ink of it, a printer at nearly half the price (when compared to mode ls even remotely competit ive in 
qua lity) combined with the ultimate in reliability, print qual ity, and f lex ibil ity. 

Ty pica l Comments: "Superb print quality!" , " Highly rel iab le.", " Defin itely letter quality .. . I can't 
believe the price tag.", "Best use I've seen yet of LS I Techno logy." 

But judge for yourself - look at the V300 features and keep in mind th is is a letter quality pri nter at 
dot matrix prices. 
• 	 Tractor option available 
• 	 Print Speed - 25 CPS (Optiona l 45 CPS for S2,195) 
• Print Wheel - Industry standard 96-character Daisy Wheel 
(includ ing the extended-l ife dual plastic wheels) 
• Service - Prompt maintenance/service agreements avail­
able nationwide 
• 	 Interface - Industry standard paral lel (RS232·C optional) 
• 	 Printable Co lumns - 136 
• 	 Warranty - 90 days parts and labor, one year paf1s only 
• 	 Proport ional . bi-directional printing • Programmable VFU 
• 	 Extensive se ll-test !unctions • Hardware and soflware 

compatible 

Vista does it again! Qual ity, Price and Perfor­
mance with a peach of a daisy wheel printer. 

IM M EDIATE DELIVERY 
For Further Information 


Call Toll Free (800) 854-8017 


AND , Vista Has a Complete V100 Word Pro­
cessing System for Only $4995! 

The Vista V100 is a complete word process­
ing system that includes: 

• 	 Exrdy Sorcerer 
Computer. 48K 

• 	 V200E20 Disc Drive 
System. Double 
Density 

• 	 Sanyo Data Display 
Monitor 

• 	 Vista V300 Printer 
Full Character Daisy 

• 	 ~~~~!tar. CPMTM 1.4 
(Includes E Basic) 

• 	 Can also be used for 
Data Processing 

The Vista Computer Company 1401 Borchard Street • Santa Ana. Californ ia 92705 • 714/ 953-0523 

TlolcPM Is a irademark or Olgltal Roso31ch 
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Listing 2: Atari 4001800 program to plot the BYTE logo and the other characters as displayed in photo 2. 

10 IF FRE<0><5325 TH~N PRINT •NOT EN .UGH MEMORY! !E~D 
ZC RAMTOP=PEEKC106>:POK E 1Q 6,RA~TOP-1 6!GRAPHICS 0 
30 DIM SML$(3Z>: SML$ ( 1 ,32 )=~ the small s~sterns Journal 
qo DIM MGH$(~1>:MGH$ C 1 ,q1)=•@@2AQMcGRAW@HILL@@@@@@8@PUBLICATION " 

50 GRAPHICS 7+16:CO LOR z: POKE 765,2 
55 POKE 708,128!POKE 70 9 v40!POK E 710,128!POKE 712,128 
60 START=PEEKC560>+PEEK< 561)*256+4 
70 POKE STA RT+10 12 
80 FOR X=O TO 3:POKE STA~T+46+X,6:NEXT X 
90 FOR X=O TO 3! POKE STA~T+5o+x,7:NEXT x 
95 POKE START+5q ,6S: POK~ START+55,PEEKC560)!POKE START+56,PEEKC561) 
110 A=O!R EAD s,c : IF B>- 1 THEN GOSU 8 aoo:GOTO 110 
120 READ A,s,c:rF A>-1 TH~N GOSU8 800!GOTO 120 
200 CHBAS =RAMTOP-4!ADDR=CH8AS*256 
210 FOR x~o TO 1023:PO:(E ADDR+X,F'EE~((573"f4+X) :NEXT x 
220 POKE 756rCHBAS+2 
230 FOR X=O TO 255!POKE ADDR+512+X,PEEKCADDR+256+X)!NEXT X 
240 FOR X=O TO 7:PO KE AD DR+51 Z+x,o:NEXT x 
250 FOR X=O TO 7:READ A: POKE ADDR+99~8+X ,A: NEXT X 
290 POKE 755,o:POKE 87,D 
300 POSITION 4,9:? t6;"AUGUST 1980 Volume 5, Number a•; 
310 MEMST=PEEKCSTART)+PEEK CSTART+ 1 )*256:CH~POS=MEMST+46~~0 

320 FOR X=l TO LENCSML$)!PO~E CHR POS+X-1,AS CCSMLSCX,X>>+128!NEXT X 
330 CHRPGS=CHRPOS+60 
34G FGR X=1 TO LENCMGh $ )!POKE CHRPOS+X-1,~SCC MGHS <XrX))-64:NEXT X 

Listing 2 continu~d 011 page 30 
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NEW Y1JR~~ BAN~( 

YCtll TC• BANI< AT 
Computer 

talks with Yours, A Pr og ram diskette 
bank for: 

Ibi 11 PaYin9 I 
account transfers I 
balance in"luirY I 
r.ecor·d ke<=Pi n9 I 

ISo ftware re9uires 48K bv t es of mem or y and o ne disk drive. 	 I 
This is a Pil ot Program. For more information. Please terminate 	 I 

Ithis messa9 e bv sendin9 in the form below. J 
I 

NAME----------------------------------------------------------- I 
I 

ADDRESS__________________________CJTV________STATE _____ZIP_____ I 
I 
I 

TELEPHONE NO· -------------------- : 	 I 
t

Name and t YPe of s vs tem--------------------------	 I
Do YOU have communication s caPabi litY?_____ _ I 
If not. a re You Planning f or it? _______ I 

I 
MAIL FORM TO; Horne Ban ki n9 Sy stem I,

P.O. Box 72 1 ,Radio City Station 	 _.... I 

New York , New York 10101 
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The 2nd GeneratiarlM is here! 

MEASUREMENT systems & controls proudly 

introduces its new and exciting "2nd Generation" 
family of S-100* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned­
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 
BOARD - The most 
powerful CPU board available today. Outstanding 
features inc lude 4MHz operation, high-speed serial 
and parallel 1/0 utilizing OMA or programmed 
control , eight vectored priority interrupts, and a 
real time clock. 

MUL Tl·USER SERIAL 1/0 OARD - For use in 
expanded systems requiring up to eight additional 
serial 1/0 ports. Features include: 16 maskable 

•All products meet the new IEEE standards. 

Systems Group 


vectored priority interrupts, AS-232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD­
controls up to four 514 ­

inch or 8-inch disk drives 
using IBM soft sectored 

formats. It features 1 K 
of on-board buffering, 
OMA controlled data 

transfers and the per­
formance character­
istics of the superior 

NEC 765 chip. 

64K BANK SELECTABLE MEMORY BOARD ­
Features include 110 port addressing for bank 

select w ith 256 switch selectable 1/0 ports for the 
memory bank addressing. The memory is 

configured as four totally independent 16K 
software-selectable banks, with each bank 

addressable on any 16K boundary. 

"Attractive Dealer & OEM Prices" 

See your nearest computer dealer, or 

contact us for the complete story on 


The 2nd Generation. 


867 North Main St. I Orange, Gallf. 92668 
A Div ision of MEASUREMENT systems &. controls (714) 633-4460 TWX I TELEX: 678 401 TAB IRIN 

incorporated 



Listing 2 contin ued: 

3 5 0 F' 0 i< E 7 0 8 , 2 O 0 
360 GOTO 360 
BCO ON A+ l GOTO s10.a20,s30 
810 PLOT B, C:RETURN 
820 DRA~TO B,c : RE7URN 
830 POSITION 8 r C!XIO 10,16~0,o,•s:·:R~TURN 
900 DATA 111,20,111,21,110,z1,109,21,10s,zz,101,z3,101,24 
9G5 DATA 1C6r25r106?26v107r27r107,28,108r29,109r301110r30r111r30 
910 DAT~ 111,31 r 110r31r109r31r108,32r107r33r107r34,106r35 
9 15 DA7A 106r36r107r37v107,381108,39ri09r40r110r40r111 r 40,111,41 
920 DATA -1,-1,1 , 97,~ 1 ,z,96,~0,1,96,4012,96rZ1 

9zs DATA z,97,zo,o , 93,z1,1,92,21 , 1,91,21,1,90,22, 1, s9,z3,1 , a9,24 
93 0 DA T ~ 1 ,aa,25,1,ae , ~o,1,s1,41,1,an,11,2,79,40,o,79 , 10 

93 5 DATA 2 , 79,25,o,79,25 ,2 , 7s,2~,o,7a,24,z,7s,23,o,7s,23,2,77,z2 

940 DATA o , 77,22~2,76,21,1,71,21,1,71,20,1,93,zo,o,71,20 

9~3 DATA 1r71 r36,1r7012 0 ,1r70r36,1r69133r 1 169, 36r1 168,3411168,36 
930 DATA 1r67v3~'1'67.~0,1r66r41r1,591~1r2, 58,4010 1 58rqo 
955 DATA 2r58r36,1r54r36r2r54131r1164r33,1r63v32rlr63r211l162r20 
960 DATA 1,55,20,z,5~,21,o , 54 ,2 1,z , 54,33 ,o, 5 1 ,2 1 

96 5 DATA 1 , 51,29,o,51,32 ,1,5~,40,1,so,41,1,5 0, 3 2 ,o,so,29,1,so,zo 

970 DATA 1 , 49,zo,1,49, 22,o ,49,za, 1 , 4Q,33,o,q9,39 
97 5 DATA 1 , q9,4 1 ,1,4e,4 1 ,1,qs,40 ,o,4s,32,1,qa,29 ,o,1s,21,1 , 4e,20 
980 DATA 1,46 r 22,0r46, Z8 r0r ~6 r33r0 r q6,39r1145r36r1r45,33 
985 DATA o , 15,zs,1 , 45,23,o , 17 , 41 ,1,36, q1 ,2, 35?40, o,35,40,2 , 35,z1 
990 DATA 1,36rZO r 1149r201-110rO 
999 DATA Or60 r96r96r96 , 6010 r O 

R2 l/O 
S-100 ROM , 

RAM & 1/0 
BOARD 

ECT's R21/0 is an S-100 Bus 1/0 Board with 3 Serial 
11 0 Ports (UART's), 1 Parallel 1/0 Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K ol Static RAM. 

$295.00 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test "Equipment. 

:: 

RM-10 
S-100 
RACK MOUNT 
CARD CAGE 

ECrs RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19 "W x 12.25"H x 8"0}, the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A@ av, 1.5A@ :!: 16V). $295.00 

Er1'TT.. ,a,---· 
u ELECiiiiifCONTRDrTECHNiii.OGY·;;:1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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Ti1ne & Money. Ultntnodore~ Atari®& Apple" 

users get ntore with VisiCalc™software. 


A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCak, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCak is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more infonnation that helps them make better decisions. A 
typical user reaction comes horn a New York dentist: 

''VisiCalc has become an integra1 part of my business'.' 

VisiCalc displays an ''electronic worksheet'' that auto­
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi­
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( + ,-, x, +) or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCak 
calculates and displays the results. 

'1 am extremely impressed with Visi­
Calc's capability, flexibility and orderly 
presentation of instructions'.' 

So writes the director of a NewYork cor­
poration. He appreciates VisiCaJc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if ...?',' analyzing 
Commodo'eo 1, .1 rc:gls!C'r<.-d t.-.. dir:m.ark of Commodorr 
Bu1unn.11 M.1chin.l"I rnt"., At;ui is .a rcg,isll!'n!d 1ra d ~nw rk of 
A4t'lri Inc~. Applt- is• registued tra.dPmark of Apple 
C..omput"r Inc. 

more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you fmish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 

'1 like VisiCak's ease of u~' 

That response comes &om a Utah businessman using Visi­
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmei; and has an extensive, easy­
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . . . and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

''VisiCalc is paying for itself over and over.' 

VisiCak is available for 32k Commodore PET/CBM, Atari 
800 and Apple disk systems. VisiCalc is written by Soft­

ware Arts, Tnc. 
See VisiCak at your Personal Software dealer. 

For your dealer's name, call Personal Software lnc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086. 
While there, see our other Pro­

ducti vity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. ~ 

.,;:~ ~ 
sorf'I'~ 
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Photo 2: The BYTE logo as displayed by the Atari 4001800 run­
ning the program in listing 2. 

8 BY 8 PIXEL 
SQUARE BINARY HEXADE CI MAL DE Cl MAL 

,_ 
L­ 1: 

r·.• 
' ~-· - .. 

0 0 0 0 0 0 0 0 0 0 0 
0 0 I 1 I 0 0 3 c 6 0 
0 1 0 0 0 0 0 6 0 9 6 
0 l I 0 0 0 0 0 6 0 9 6 
0 I I 0 0 0 0 0 6 0 9 6 

0 0 I I I I 0 0 3 c 6 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

Figure 3: The assignment of values to create an elevated lower­
case "c" character. 

Text continued from page 26: 
not uppercase and lowercase together- at least not in 
GRAPHICS 1 or 2. Since we want uppercase and lower­
case together, we will have to redefine the character set. 

To do this, we must have some memory reserved for 
the new character set. Line 20 did this by fooling the 
operating systell\ into believing that the top of memory 
(called RAMTOP) lies sixteen pages lower than it actual­
ly does. This has reserved 4 K bytes for our use. The 
character set needs only 1 K bytes, but the display data 
cannot cross a 4 K boundary (without entailing difficul­
ty), hence we must move the display list and display data 
down by an entire 4 K. The address of the beginning of 
our new character set is calculated in line 200 and is called 
ADDR. 

In line 210, we move the original character set (starting 
at address 57344 in ROM) into user memory. In line 220, 
we tell the operating system where the new character set 
is. In line 230, we move the uppercase characters into the 
positions previously occupied by punctuation. Our new 
64-member character set has uppercase :and lowercase, 
but very little punctuation. In line 240, we define a new 
space character, as the original space character was part 
of the old punctuation group. We shall use the place 
previously occupied by the @ character for our space 
character. 

We next take this technique of defining our own char­
acters one step further. We had earlier decided to elevate 
the lowercase "c" in "McGraw-Hill." To do this, we must 
redefine what a lowercase "c" looks like. This is done in 
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The Atari 400/800 display list Is 
actually a small program. 

line 250, with data coming from line 999. Obviously, this 
procedure can be greatly extended. The diligent program­
mer can define any character set that can be expressed in 
an 8- by 8-pixel grid and POKE it into user memory 
directly (see figure 3). Greek, Cyrillic, or special technical 
character sets can be created in this way. 

We now have our display list and character set in 
order . We need only display our text. This is done start­
ing at line 290. The first POKE suppresses the cursor for a 
neater display; the second POKE fools the operating 
system into believing that it is working in mode 0. This 
prepares the way for a straightforward POSITION and 
PRINT of the first text line. The only trick is that the line 
is positioned vertically according to the number of mode 
lines from the top of the screen. 

The next two text lines pose a particularly knotty prob­
lem. We desire to print GRAPHICS 1 and 2 characters on 
mode lines 46 thru 52. Neither graphics mode allows so 
many lines; when we try to position the cursor onto line 
46 the computer will generate a "cursor out of range" 
error. Our only recourse is to POKE the character bytes 
directly into the display memory. We do this starting at 
line 310. First, we calculate the starting address of the dis­
play memory (MEMST). Then we calculate the address 
where our characters are to be stored (CHRPOS). Our 
calculation relies on the fact that the characters are on the 
46th line and all previous lines used 40 bytes each. In 
more complicated situations, we would have to add up 
the byte requirements of all previous lines. This can get 
messy when a display mixes mode·l or mode-2 lines at 20 
bytes per line with other modes that use 40 bytes per line. 
Fortunately, our case is simple. Once CHRPOS has been 
calculated, we POKE the character values into the dis­
play data using a simple loop (line 320). Adding 60 to 
CHRPOS (line 330) skips three of our 20-byte mode-1 or 
mode-2 lines. We then POKE the character values for our 
third text line using the same technique we used in line 
320, except that a different character-value offset (-64 
instead of +128) gives us green characters instead of red 
ones. Line 350 turns the characters back on. 

Conclusion 
The two major tricks we have demonstrated in this ar­

ticle (modifying the display list and redefining the char­
acter set) will greatly extend the graphics and display 
power of your BASIC programs. The Atari 400/ 800 run­
ning BASIC alone has stunning graphics capabilities. 
With these tricks, the machine brings previously un­
heard-of capabilities into the hands of the personal com­
puter owner. Yet, we are still just trundling down the 
runway . There are even grander functions built into this 
machine - movable graphics objects for animation, ver­
tical and horizontal fine scrolling, and display-list inter­
rupts, to name a few. With these tricks in hand, we can 
soar beyond the limits of yesterday's color display and 
animation .• 

Clrcte 23 on Inquiry card. ....,.. 



The Panasonic and Quasar 

Hand-Held Computers 


Beginning a New Generation 

of Consumer Computers 


Arthur C Clarke talked about them 
in his futuristic novel Imperial Earth. 
Jerry Pournelle and Larry Niven 
talked about them in The Mote in 
God's Eye. The subject is hand-held 
computers tha t can run programs, re­
mind you of upcoming appointments, 
and serve as portable intermediaries 
between you and large, immobile, 
mainframe computers. Are they still 
science fiction? No, the hand-held 
computer is here-and for less than 
the price of some color televisions. 

The HHC (hand-held computer) is 
a device about the size of a standard 
paperback book with two inches 
added to its longest dimension (see 
photo 1). Its weight is under a pound, 
yet it has the capabilities (when ex­
tended with portable peripherals) to 
do anything that existing personal 
computers do. The device, developed 
jointly by the Japanese corpora­
tion Matsushita (pronounced mat­
SOOSH-ta) and Friends Amis of San 
Francisco, is being marketed in 
America by Panasonic and Quasar. 
Photographs in this article show both 
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It Is lmposslble to lose 
the work you are do­

ing by pressing the 
OFF key. 

the Quasar and the Panasonic ver­
sions . 

Description of the HHC System 
The Quasar/ Panasonic HHC is an 

integrated package of hardware and 
software that has the ability to do 
anything that other personal com­
puters do. The HHC unit has the 
following characteristics: 

•Dimensions: 22.7 by 3.0 by 9.5 cm 
(81%0 by Pli.0 by 3% inches); 
• Weigh t: 397 grams (14 oz.); 
• 6502 microprocessor running at 
lMHz; 
• Sixty-five-key keyboard with two­
key rollover; 

• 159 by 8 dot low-persistence LCD 
(liquid-crystal display); 
•Uninterrupted storage of all user 
programs and .other data through use 
of a unique "power-down" circuit; 
• Redefinition of all keys during 
execution of an application program; 
• Redefinition of all characters 
displayed on the LCD display and 
printer during execution of an 
application program; 
• 2 K bytes of programmable mem­
ory, expandable to 4 K bytes internal­
ly or any practical limit (up to a 
theoretica l limit of 4 megabytes) ex­
ternally, by adding programmable 
memory peripherals; 
• 16 K bytes of internal ROM (read­
only memory) with sockets for fou r 
program capsules containing up to 
64 K bytes of application programs 
or data (additional ROM, up to a the­
oretical limit of 4 megabytes, can be 
added externally through ROM 
peripherals); 
•An internal real-time clock with a 
resolu tion of Yis 6 second; 
•A built-in nickel-cadmium battery 





Photo 2: The HHC and its peripherals. The HHC compu ter is in the center of the 
photograph . Th e peripherals are (clockwise, from upper left) : a programmable-memory 
extender, the color television in teiface, the 110 driver (a distribu tor of bus signals from 
the HHC to other peripherals) , an acoustic-coupler modem, a portable printer, a 
cassette interface, and a ROM expander. 

All functions are 

selected via a set of 


nested menus. 


enough current to retain the contents 
of the HHC's display image and 
CMOS (complementary metal-oxide 
semiconductor) memory and to pre­
serve t.he real-time clock and key­
board functions. A side benefit of this 
feature is that it is impossible to lose 
the work you are doing by pressing 
the OFF key; when you press the ON 
key, the computer resumes whatever 
it was doing before it was turned off. 

A specially designed 44-pin bus 
connector allows you to connect and 
disconnect the HHC and its periph­
erals while all the components are 
powered up. Because of this feature, 
the HHC and its peripherals can join 
their respective data, address, and 
control buses without destroying data 
in either unit. As an additional safety 
feature, the piezoelectric beeper in­
side the HHC sounds if the HHC finds 
any loose connectors. 

The ability to connect and discon­
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nect modules while the power is on is 
very important because it allows the 
unit to be used .in a variety of com­
binations without worrying that data 
will be destroyed by doing so. The 
HHC and its peripherals can be con­
sidered as interconnecting modules, 
and you can effectively forget that 
they contain volatile data . For exam­
ple, when future program-develop­
ment capsules become available, you 
will be able to write a program while 
traveling, then debug it more easily 
by hooking the HHC into the color 
TV adapter and printer. Data can 
also be entered into an HHC memory 
peripheral that may then be detached 
from the HHC and given to another 
HHC owner. He or she can plug it in­
to another HHC and access the data 
that was stored. 

Friends Amis has invented a par­
ticularly elegant solution to the 
packaging of programs in ROM 
(read-only memory) . This solution 
also allows denser storage of informa­
tion than was previously possible. 
The HHC uses 24-pin ROMs that are 
packaged in a plastic carrier around 
which the pins of the ROM are bent 
(see photo 3). This combination is 

called an Amis Memory System Cap­
sule (patent pending). (When a cap­
sule is inserted into the back of the 
HHC, the flat base of each pin makes 
contact with the socket. This insures 
a good electrical contact without the 
usual fragility of integrated circuit 
pins.) Since a minimal amount of 
hardware is used to package the 
ROMs, more can fit inside the small 
body of the HHC. 

These capsules have already been 
used in the Craig, Panasonic, and 
Quasar language translators (also 
developed by Friends Amis), and in 
the Friends Amis point of 
information display computer. Cap­
sules can contain data to be 
manipulated (eg: words in a French 
language capsule), application soft­
ware (eg: a capsule of game pro­
grams), programming languages (eg: 
a BASIC capsule), or any other data 
that the computer can act upon. Cap­
sules can hold 2 K, 4 K, 8 K, or 16 K 
bytes of information . The 16 K-byte 
ROM allows an unprecedented 
amount of data to be stored in a small 
space. The large amount of informa­
tion that can be stored in the HHC is 
increased by its internal use of a 
threaded language and by the ap­
plication of a set of data compression 
techniques. 

Human-Engineered Features 
As a direct result of the manufac­

turers' desire to design a computer 
specifically for the mass market, the 
Quasar/Panasonic HHC was devel­
oped with a heavy emphasis on 
human engineering. This design 
philosophy is reflected in the opera­
tion and features of the HHC. 

The keyboard has always been a 
crucial interface between the user and 
the computer, and the popularity of 
several existing microcomputers has 
been largely influenced by the us­
ability of their keyboard. This fact, 
coupled with the small size of the 
HHC. makes it necessary for the 
HHC keyboard to be as usable as 
possible. We feel that the designers 
have achieved this objective. 

[Despite my initial disbelief that a 
keyboard this small could be of any 
practical use, I was soon convinced 
that the HHC keyboard is easy to use 
and that, given some familiarity with 
it, I could use the keyboard without 
being distracted from the task at 
hand...GWJ 

Photo 1 indicates that the keys on 



pack that supplies aU power to the 
unit; 
•Internal shielding against RF (radio­
frequency) interference in compliance 
with the new regulations from the 
Federal Communications Commis­
sion; 
•An internal set of application pro­
grams that includes a four-function 
calculator, a free-form file system and 
editor, as well as several other func­
tions. 

In addition, the capabilities of the 
HHC are greatly extended by an in­
tegrated system of intelligent periph­
erals that include: 

•A bus expander through which 
other modules are connected to the 
HHC; 
•A portable thermal printer that 
prints 16 characters per line; 
•A ROM extender that allows you to 
attach an additional four program or 
data capsules; 
•A programmable-memory extender 
that allows you to add additional 
memory to the HHC; 
•A 110/300 bps modem and tele­
computing program through which 
the HHC can act as a remote terminal 
to other computers and to large infor­
mation utilities and data bases; 
•A cassette interface module that 
transfers data to a microcassette 
recorder at 1200 bps; 
•A color television interface that 
allows a display of 16 lines of 32 char­
acters each or up to 48 by 64 pixel 
(picture element) graphics in eight 
colors and black. 

When connected to the HHC, all of 
the above peripherals can fit in a 
custom case the size of an average 
attache case, or they can be intercon­
nected to make a flat, rigid, easily 
portable combination. With the ex­
ception of the color television inter­
face, the HHC and the peripherals 
can operate without connections to 
any outside power source, thus mak­
ing the system truly portable and 
hand-held. Photo 2 shows the HHC 
and several of its peripherals. 

Innovations in the HHC 
The Panasonic/Quasar HHC em­

bodies several technical break­
throughs. Without these develop­
ments, a computer as small and as 
powerful as the HHC could not have 
been built . 

One of the most important innova-

Photo 1: The Panasonic and Quasar HHCs (hand-held computers). Both units 
shown are prototype models and will have the same keyboard layout in the 
finished versions. 

tions in the HHC is the proprietary 
"power-down" circuit that allows the 
HHC to use the popular 6502 micro­
processor in a hand-held device. In 
the past, manufacturers have 
designed hand-held products around 
microprocessors like the 1802. Such 
devices use a very small amount of 
current and can be powered by bat­
teries, but they force the designer to 
use a slow microprocessor with a 
weak instruction set. 

Designers have been prevented 
from using the more popular micro­

processors because of their high cur­
rent drain: a conventional 6502-based 
circuit (using the same batteries as the 
HHC) would discharge them in about 
two hours. But, with this power­
down circuit and additional hardware 
innovations, the amount of current 
needed to power the HHC in both its 
fully functioning and "off' (powered­
down) modes is drastically reduced. 

A related feature of the HHC is that 
when the OFF button has been 
pressed, the computer is still on. It is 
in a dormant state that uses only 
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the HHC are arranged in the standard 
typewriter format. In addition, a key 
can be pressed without pressing any 
adjacent keys, so it is possible to 
touch-type on the HHC, regardless of 
individual finger width. This fact 
allows the HHC to be used in text ap­
plications- an area not practically 
accessible by any other device of its 
size . 

Another powerful feature of the 
HHC is its ability within an applica­
tion program to redefine any key 
position to any function. With the 
addition of a keyboard overlay, this 
can provide a keyboard that is com­
pletely suited to a given application. 
It was the intention of the HHC de­
signers that no application, regardless 
of complexity, would require mem­
orization of command language or 
special key sequence (like control-P 
for print) to perform a function avail­
able to the computer but not aJlotted 
a key. With redefinable keys and 
keyboard overlays, this will never 
happen. 

Three special keys, labeled fl, f2, 
and f3, can be assigned to be any se­
quence of keystrokes, including most 
function keys. When one of these 
keys is typed, its current definition is 
input as if the sequence of keys had 
been typed by the user. The defini­
tions are processed as interrupts and 
are independent of the program in 
use . Thus, they can be used with any 
present or future programs, even 
those written in BASIC or SNAP (the 
two computer languages currently 
planned for the HHC). For example, 
one key can be assigned to a sequence 
of calculations and / or constant 
values for use with the built-in 
calculator. Another key can be used 
to enter repetitive text in the memory 
bank text editor or to create special 
functions such as search-and-replace. 
Another definition can be used to 
make a commonly used sequence of 
menu selections to reach a frequently 
used program. 

A unique feature of the HHC is the 
HELP key. When this key is pressed, 
you are prompted by the LCD display 
to press any key to find its definition. 
When a key is pressed, the function is 
given in a complete sentence of up to 
80 characters. For example, pressing 
the HELP key followed by the 
STP / SPD key causes the message 
"STOP I ENTER 1-9 FOR SPEED" to 
be displayed . 

Four HHC keys are used to indicate 

LEFT, RIGHT, UP, and DOWN. In 
most programs, these keys are used 
for cursor control and horizontal and 
vertical scrolJing. Since the HHC's 
built-in display shows only one short 
(26-character) line at a time, it is im­
portant to be able to "steer" the 
display through a larger page or list 
of material. The display is often used 
as a window into a larger virtual 
space (as is done in the popular 
VisiCalc program), and the four 
direction keys, which are auto-repeat 

keys, move the window in any direc­
tion. Another key, STP / SPD (stop / 
speed), allows you to freeze and con­
tinue any program, like a run I 
stop switch, and to adjust the rate of 
information display. 

The HHC also has INSERT and 
DELETE keys that allow text material 
to be changed. The HHC normally 
displays a solid rectangular cursor, 
but when you enter the insertion 
mode, the cursor changes to a blink­
ing checkerboard cursor. Similarly, 

WORD F I RST LETT ERS BORROWED FIRST SECOND NEXT LETTER REMAIN ING 
NUMBER • F ROM L AST WOR D L ETTE R NUMBER • OF NEW WORD LE TT ERS DF 

NOT !COUN T NEW WOR D• 
CO PI ED FORWARD) 

SLOW -­ --
SLUMP 2 SL 

SL~ 2 SL 

SM ALL 1 s 

SMART 3 SMA 

-­ -­ -- --
0 + 6 . u MP 

u + 4 . y - ­

l + 1 . M ALL 

l + 6 . R T 

Figure 1: Compression of an alphabetized list. The tables of alphabetized lis ts w ithin 
the HHC are kept as small as possible by using numbers to keep track of the number of 
letters shared from the pretJious w ord 1md the number of letters between the first dif­
ferent letter in the new w ord and its counterpart in the previous word. Note that the 
shaded letters on a line make up the w ord being encoded. but only the two numbers and 
the letters in the last column (all marked with an asterisk in their table headers) are ac­
tually stored in the encoded table. The dashes indicate an empty entry (as in the line for 
the w ord SLY). The firs t l.ine is all dashes because it does not have a previous line to 
refer to; in practice, all the letters of the first entry must be normally encoded. 

Photo 3: Close-up of an HHC program capsule. The program capsule is actually a stan­
dard 24-pin integrated circuit w ith its pins cu rled around a plastic harness. Its length is 
3.65 cm (1%. inches). · 
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Photo 4: The Quasar HHC connected directly to its acoustic coupler. The combina­
tion, which is also available in the Panasonic HHC system , is a self-contained portable 
computer terminal . 

The computer executes 
a FORTH-llke language 

called SNAP. 

when you enter the deletion mode, 
the cursor changes to a rectangular 
outline cursor. These useful features 
give you visual feedback regarding 
the mode that the computer is in. 

Other keyboard-related features 
are the search and locate commands 
available within the memory bank 
electronic file system. These features 
are available in two modes- context 
and initial search . A context search 
searches for a match to the given 
character string anywhere in the file, 
while an initial search searches for a 
match beginning with the first char­
acter of each record in the file. The 
former method allows maximum 
searching power, but the latter pro­
vides a faster search when the posi­
tion of the string to be matched is at 
the beginning of each record (eg: 
when the file contains last names and 
telephone numbers and you are given 
the last name). 

Other strong keyboard features of 
the HHC are the size and placement 

38 Janu~ry 1981 © !IYTE Pubficalions Inc 

of certain keys. The SPACE and 
ENTER keys are in their traditional 
positions, and both are wider than 
the other keys for ease of use. Also 
notice from photo 1 that the CLEAR, 
ON, and OFF keys are located five 
rows to the right of the rightmost let­
ter key, and at least two rows to the 
right of any other key . Although the 
consequences of hitting these keys by 
accident are less critical than on other 
personal computers (more on that 
later), the keys were placed there to 
minimize the danger. 

Finally, the behavior of the SHIFT 
and LOCK keys should be mention­
ed. In applications where the pro­
gram differentiates between upper­
case and lowercase letters, an upper­
case letter is obtained by hitting the 
SHIFT key, followed by the key to be 
shifted. The HHC is locked into up­
percase by hitting the LOCK key after 
the SHIFT key . You can return to 
lowercase by hitting either the SHIFT 
or LOCK keys. The LOCK key can 
also lock the four cursor-control keys 
and the INSERT and DELETE keys . 

The Menu and Other Features 
To allow for use of the Panasonic/ 

Quasar HHC with minimal prior 
knowledge of the machine, all func­

tions are selected via a set of nested 
menus. The first menu that appears 
when the computer is turned on is 
called the primary menu. It displays 
the available internal and capsule 
program choices (eg: clock/ secretary, 
program capsule, etc) with a 1-digit 
number assigned to each. A choice is 
selected by pressing the correspon­
ding digit key. If the selected applica­
tion allows choices of its own, its 
menu is displayed in the same way. 
This process is repeated until an ex­
ecutable program is reached. Pressing 
the CLEAR key causes the HHC to 
display the second menu (the one 
immediately after the primary menu). 
Pressing the CLEAR key twice causes 
the HHC to return to the primary 
menu. 

The HHC computer contains a 
piezoelectric beeper that can produce 
either a click (to provide audible foed­
back to an event, usually a keypress) 
or a tone within a four-octave range. 

Squeezing More into Less 
There has been recent publicity on 

threaded languages-most visibly 
FORTH. (See the special language 
issue on FORTH, August 1980 
BYTE.) Threaded languages offer 
program compactness and speed of 
execution halfway between those of 
machine language and a high-level 
language like BASIC, while offering 
the programming ease and language 
transportability of high-level lan­
guages. 

The Quasar/ Panasonic HHC is 
actually a hardware machine that 
executes a FORTH-like language 
called SNAP, in addition to 6502 ma­
chine code . The HHC uses SNAP for 
every function that it performs, from 
the display of characters on the LCD 
readout to the handling of interrupts 
from the peripherals. When timing is 
critical in a specific routine, such as 
interrupt handling for high-speed pe­
ripherals, SNAP allows any portion 
of itself to be coded in assembly 
language for maximal speed . 

SNAP, like other threaded lan­
guages, is defined in terms of a given 
set of operators (which are analogous 
to the operation codes of a given 
microprocessor). SNAP programs are 
simply lists of these operators, so 
these programs (including applica­
tions programs embedded in program 
capsule ROMs) may be used without 
change on any machine that executes 
the SNAP language, provided no ma­



• 
• 
• 
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chine code is used. This protects the 
sizable programming effort put into 
the HHC against hardware innova­
tions in future versions of the HHC, 
while maintaining a body of pro­
grams that execute quickly and use 
little memory. 

Another way in which the execu­
tion time of programs is decreased is 
through the use of interrupts for the 
HHC keyboard and all peripherals. In 
contrast to other computers which 
use polling (ie: they periodically 
check t.he device to see if it needs 
computer time), the HHC peripherals 
and keyboard generate interrupts 
when they require attention from the 
6502 microprocessor. In this way 
several peripherals can be serviced at 
once. The HHC slows down only 
when it is interrupted to do specific 
work and is therefore faster than 
computers that waste time polling in­
active devices. The HHC peripherals 
that require serial data all use 
separate UART (universal asyn­
chronous receiver-transmitter) in­
tegrated circuits for this purpose. 

Given the 64 K-byte maximum ad­
dressing ability of the 6502 
microprocessor, the HHC must 
somehow pack more memory into 
less space. It does so, using the 
familiar technique of bank-switching. 
Three banks of memory, hexadecimal 
2000 to 3FFF, 4000 to 7FFF, and 8000 
to BFFF, are bank-switched. This 
means that several blocks of up to 
16 K bytes of memory could be 
assigned to one of the above address 
areas , with electronic circuitry en­
abling only one such block to be 
active at a time. 

The program capsules that insert 
into the back of the HHC all map into 
the same 16 K-byte address area: 
hexadecimal 4000 to 7FFF. Only one 
capsule is active at a time and is 
selected from the HHC primary 
menu. This area is also used for user 
data and programs. 

The 16 K-byte area from hexa­
decimal locations 8000 to BFFF is used 
for external programmable memory 
banks. Since this bank is in a different 
address area from ROM banks, many 
ROM-based programs can reference 
data in programmable memory with­
out bank-switching. 

The 8 K-byte address area (from 
hexadecimal locations 2000 to 3FFF) 
is used by the specialized firmware 
that is contained in each HHC 
peripheral. When a given peripheral 
is being used, the firmware that con-

Letter Huffman Code 

E 000 

T 001 
 (a)
I 010 

0 0110 

N 0111 

s 1000 


Blt(S) to 

Code Be Matched Comments 


Q,.100111 0 --no match 
0100111 01 ..no match (b) 
010 0111 010 --matches I 
(l)QJ 11 0 ..no match 
(l)Q.111 01 --no match 
(1)0..111 011 --no match 
(1)0111 0111 --matches N 
(l)(N) done ··message is IN 

Table 1: An example of Huffman. coding. Table la shows an. example Huffman 
code for several letters. Table lb shows how the code 0100111 is decoded in.to the 
letters I and N. Bits are taken from the left side of the remaining binary stn'n.g until 
the sequence of bits matches one of the table en.tries. Notice fri table la that the 
code for n.o letter is a beginning substring of the code for another letter. (This, for 
example, accounts for the fact that no letter is given. to the bit string 011-it would 
conflict with 0110, the code for the letter 0 .) Every Huffman. code (of which there 
are an. in.finite number) is constructed so that n.o two letters can be con.fused with 
each other. If the letters are assigned codes in the order of their decreasing fre­
quency for the text to be decoded, a Huffman code permits the maximum data 
compression. possible. 

Table Number of Elements Number of Bits Number of Bits 
Rank (N) In Table ( = 2''} In New Permuta tion In Ordinary Look-up 

Algorithm Table(= N2"') 
(F(N) = 2" + 2F(N - 1)) 

1 2 1 2 
2 4 6=4+2(1) 8 
3 8 20=8+2(6) 24 
4 16 56 = 16+2(20) 64 
5 32 144 = 32 + 2(56) 160 
6 64 352 = 64 + 2(144) 384 

Table 2: Efficiency of the permutation. algorithm given in figures 2 through 4 and 
the text box. As can be seen. from the last two columns, this algorithm uses fewer 
bits to define a given permutation. . The ordinary look up table uses a table 2N 
entries long by N bits long to look up the value (from 0 to 2N - 1) that a given 
element (in. the same range) is permuted to. 

trols its communication with the 
HHC is selected and used. This area 
also contains the memory-mapped 
contents of the video display when 
the HHC is connected to the color TV 
interface. 

In both 16 K-byte bank-switched 
areas it is possible to reference a pro­
gram or a program/data combination 
that is more than 16 K bytes long. 
The program (or program and data) 

is divided into 16 K-byte blocks, all 
of which map into the same area. 
Under program control the software 
can then jump between 16 K-byte 
blocks by writing the appropriate 
value to a location in the HHC that 
determines which block is currently 
selected. 

Text Compression in the HHC 
The increase in data storage caused 
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o) 

x 22 
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Figure 2: Two possible outcomes for the 
permutations of a two-elemen t list. See 
the Mapping Algorithm text box for 
further details. 

by the use of SNAP and 16 I<-byte 
program capsules is significant. But 
the increase caused by the use of data 
compression techniques is even more 
significant, almost doubling the 
amount of information that can be 
stored in an HHC data capsule. A 
variable word-length code and in­
creased data compaction through 
context are the two techniques used. 

In traditional data storage, one 
character of information is stored in a 
byte (or 8 bits or binary digits) of 
computer memory. Letters, numbers, 
and punctuation are stored in the 
ASCil (American Standard Code for 
Information Interchange) format, 
which uses 7 bits per character. Using 
a method developed by Friends Amis 
that modifies what is called a Huff­
man code, variable bit-length codes 
can be devised for the characters to be 
encoded such that frequently used 
characters will be given shorter codes 
(called codons), thus decreasing the 
average number of bits used per 
character. Table 1 shows an example 
of a standard Huffman code (there 
are an infinite number of such codes). 

Because of this variable-length 
coding, the computer's memory is 
seen as a long string of bits. Bits are 
read from left to right (figuratively 
speaking) un til the bits read match 
the codon for any character in the set. 
(Codons are generated by rules that 
guarantee that a beginning string of 
bits can match the codon of only one 
letter in the set.) Codons are also 
devised so that the most frequently 
used letters have the shorter represen­
tations and are also near the top of 
the look-up stack. Because the num­
ber of look-up entries read before a 
match occurs is kept to a minimum 
(on the average, slightly more than 
eight entries), the decoding process 
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does not slow the machine down. 
A further measure of compression 

is made by modifying the look-up 
procedure to be sensitive to the con­
text of the previous letter. For exam­
ple, even though the most frequently 
used letters in normal English text are 
(in decreasing frequency) E, T, I, 0, 
N, and so on, if the previous letter 
looked up was Q, then the letter U is 
most probably the next letter and so 
should be close to the beginning of 
the look-up table. Within the HHC, 
the letter-decoding routine uses the 
previously decoded letter to index 
one of several look-up tables. In this 
way, encoded characters can be re­
presented in even fewer bits than 
would otherwise be possible using 
straight frequency-determined co­
dons . 

Two more techniques are used 
within the HHC to decrease the 
number of bits used to represent 
character information to a final 
density of just over 4 bits per char­
acter. Although these techniques 

The Mapping AJgorlthm 
It is sometimes profitable to 

maintain a list of words in alpha­
betic order but to be able to 
retrieve them in some other pre­
specified order. The problem then 
becomes one of finding the most 
compact way of specifying a per­
mutation of N elements from (1, 2, 
J, ., N) to some other ordering. 

The algorithm used within the 
Panasonic/ Quasar HHC requires 
that the list be a power of 2 (ie: 
have 2, 4, 8, 16, 32, 64, ... ele­
ments). The algorithm can be con­
sidered as a recursive set of pair 
switchings. The permutations of a 
list of two elements can be re­
presented by 1 bit of informa­
tion-say, a 0 to represent that the 
elements are not switched, eg: (1 , 
2) becomes (1 , 2); and a 1 to repre­
sent that the elements are switch­
ed, eg: (1 , 2) becomes (2, 1). This is 
represented pictorially in figure 2, 
where a box represents 1 bit of in­
fonnation . 

The diagram in figure Ja is used 
with a list of four elements. The 
upper-le~hand box is always filled 
in with an equal sign (- ). The in­
put arrangement, usually (1 , 2, 3, 
4), is substituted for IN1 thru IN4 , 
and the desired permutation is sub-

were developed to deal with alpha­
betized lists of words (for the Friends 
Amis language translator) , it is possi­
ble to use them to compress nonal­
phabetized text in some situations. 

The first technique replaces the 
beginning of each word (except the 
first word in a list) with two numbers. 
The first number tells how ma.ny let­
ters to borrow from the previous 
word. The second number tells how 
many letters away the first non­
matching letter is from its counterpart 
in the previous word. For example, if 
the words are SMALL and SMART, 
the following is stored for the word 
SMART: 3 (telling the computer to 
borrow SMA from the word 
SMALL); 6 (telling the computer to 
count forward six letters from the L in 
SMALL to arrive at the R in 
SMART); the encoded letter T 
{ending the encoding of the word 
SMART). (See figure 1 for other ex­
amples.) Because the two numbers 
(contained in 3 and 4 bits, respective­
ly) take up fewer bits than the letters 

stituted for OUTl thru OUT4. The 
boxes in the first and third columns 
are filled in with either equnl signs 
(=)or cross signs (X), leaving the 
boxes in the second column for 
la.st. 

Consider the example of permut­
ing the list (1, 2, 3, 4) to become (4 , 
1, 3, 2). Given the interconnections 
between boxes and the constraints 
given above, the only path that 
can be taken from 1 to 1 goes 
through the top middle box (in a 
manner not yet specified) and to 
the righthcmd side through a cross 
in the upper-right box, as shown in 
figure Jb. In figure 3c, the element 
4 is traced from box A to box B. 
Similarly, element 3 is traced from 
box B to box C, and element 2 is 
traced from box B to box 5, where 
we started. 

Given the conditions shown in 
figure 3c, it is a simple ta.sk to fill 
in the middle columns, thus com­
pleting the diagram . The finished 
diagrt:im is shown in figure 3d. 
Through use of this diagram, the 
list (1, 2, 3, 4) can be permuted to 
the list (4, 1, 3, 2) using 6 bits of in­
formation (1 bit for each of the six 
boxes). 

Study of an eight-element list ex­
ample illustrates the recursive 
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they replace, this method can repre­
sent the same text in fewer bits. 

The last technique saves space in 
that it allows alphabetized lists to be 
used in a different order. (For exam­
ple, in language lists a given set of 
words is mapped from the sequential 
order in its alphabetized list to a 
semantic order in a list of words of 
equivalent meaning available in each 
language list; this is done so that the 
computer can translate a given word 
to its equivalent in another language.) 
With this technique, a list of 2N 
elements can be permuted into any 
other arrangement of the same ele­
ments by a relatively small number of 
bits of information (see table 2). Refer 
to the Mapping Algorithm text box 
for the details of this algorithm. 

The Real-Time Clock 
One of the most important internal 

features of the Panasonic/Quasar 
HHC is its real-time clock and event 
sequencer. The real-time clock exists 
in memory as a 40-bit number stored 

method that is used to generate the 
final structure for longer lists. 
Figure 4 shows a mapping of the 
list (1, 2, 3, 4, 5, 6, 7, 8) to (6, 3, 8, 
1, 7, 5, 4, 2) . As before, box S is 
marked with an equal sign. Boxes 
in the first and last columns are 
then filled in; this can even be done 
with no knowledge of the contents 
of boxes X tmd Y. The boxes A 
through G are filled in alpha­
beHcally. Note that when these 
boxes are filled, the boxes X and Y 
become "black boxes" that map 
four-element lists into another 
ordering. These boxes are then 
solved as shown in figure 3, and 
the permutation of eight elements 
is now solved. The final solution 
has twenty boxes: eight as shown 
in figure 4, plus six boxes each for 
boxes X and Y. 

Larger lists are solved in an ana­
logous way, with a list of 2N 
elements first filling the Z' boxes in 
the first and last columns, followed 
by the solution of the two middle 
boxes, each of which permutes a 
list of 2fi-i elements. Table 2 shows 
the number of boxes (or bits) nec­
essary to solve larger pennuta­
tions. 

!N I 
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IN 2 Ol!T2 
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IN3 Ol!T3 

IN4 OUT4 
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4 -- 1-----1 x 1--------1 - -­ 2 

Figure 3: Solving a four-element permutation problem as a network of binary deci­
sions. Figure 3a shows the initial configuration used in the solution of any four-element 
permutation . Figures 3b, Jc, and 3d show steps in the solution of this problem. See the 
Mapping Algorithm text box for further details . 
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in 5 contiguous bytes of program­
mable memory, supported by a hard­
ware counter that can be preset. An 
increment of one unit in this number 
represents a time change of 11256 sec­
ond (about 4 milliseconds), so that 
the 40-bit number represents the 
number of 1/256 second intervals 
that have elapsed since the computer 
was permanently turned on . (Given 
the above figures, a 40-bit number 
will represent a time period of ap­
proximately 139 years.) 

In keeping with the design philos­
ophy of burdening the 6502 micro­
processor with as few tasks as possi­
ble, the real-time clock was designed 
to require the generating of as few in­
terrupts as possible . Another area of 
memory contains a signed 23-bit 
counter circuit that automatically 
counts down to 0 at a rate of one 
count every 11256 second. Normally, 
when this timer reaches 0 (once every 
213/256 seconds, or about 9 hours), it 
generates an interrupt that adds the 
same amount (about 9 hours) to the 
40-bit clock number. However, if any 
program needs to access the real-time 
clock, the appropriate count based on 
the value in the 23-bit counter can be 
added to the 40-bit clock number and 
the 23-bit counter can be cleared, thus 
updating the dock to its correct 
value . 

Associated with the real-time clock 
is an event queue in which future 
events are stored as 40-bit numbers 
along with instructions to be carried 
out when the 40-bit clock number 
reaches that value. Internally, the 
operating system software can use 
this event queue to manage a set of 
asynchronous events with a mini­
mum of processing. Application pro­
grams can use the event queue, as can 
users programming on the HHC. 

Design for Component 
Interaction 

The Quasar/ Panasonic HHC was 
designed to be compatible with both 
existing and future hardware and 
software. Because of this, the mem­
ory usage of the computer had to be 
planned to provide maximum flex­
ibility. 

In most microcomputer systems, 
there are fixed memory locations or 
110 (input/output) ports assigned for 
specific hardware peripherals. The 
limitation of this approach is that the 
entire memory mapping must be fore­
seen; otherwise the ability to include 
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Data compression 
techniques In the com­

puter almost double 
the amount of Informa­
tion that can be stored 

In a given number of 
bits. 

future peripherals is questionable. 
The HHC does not make any fixed 
assignments. Instead, 4 bytes for each 
peripheral are dynamically assigned 
as 110 and status locations for all cur­
rently connected peripherals each 
time the clear key is pressed, so any 
number of different peripheral types 
can be accommodated without run­
ning into memory map confl icts. 

This flexible system of directing in­
put and output allows the HHC to 
offer a more commonsense approach 
to dealing with devices like printers, 
modems, LCD displays, and other 
devices. In most computers, special 
commands must be given to direct in­
put and output to specific devices, 
and even then you may not be able to 
distribute it to several devices. ror ex­
ample, a special command, LPRlNT, 
must be used to get either the Radio 
Shack TRS-80 or the Atari 400 or 800 
to print information on their 
associated printers, and it is impossi­
ble to get a program to print on both 
the video display and the printer 
without usi.ng both PRlNT and 
LPRlNT statements. With some limit­
ations this can be done with the 
Apple computer, but only with the 
correct interface board and the 
correct PRNN command. 

The attitude taken by Friends Amis 
is that you shouldn 't have to 
remember extra information (which is 
often complicated by being condi­
tional on what the computer is cur­
rently doing). With the HHC com­
puter, the use of 110 devices can be 
changed by pressing the 1/0 key and 
enabling or disabling the appropriate 
devices from a menu displayed by the 
HHC. You can even, for example, in­
terrupt a running program to enable 
the printer, and resume the program 
without error; from that point on, 
both the current display device (the 
LCD display, color TV, or other 
device) and the printer display 
whatever the program tells them to. 
This method allows HHC programs 

to be independent of the 110 devices, 
and it allows the use of future 
peripherals with current software. 

Application Software 
The Panasonic/Quasar HHC in­

cludes several application programs 
that are contained in the same built-in 
read-only memory devices as the 
operating system. These programs 
implement a calculator, a dock / 
secretary 1 and an electronic file sys­
tem and editor. Each of these pro­
grams is called from the primary 
menu of the HHC. 

The calculator program, when 
selected, transforms the HHC into a 
standard four-function calculator 
that adds, subtracts, multiplies, and 
divides. The calculator can store one 
number and has keys to add to, sub­
tract from, clear, and recall memory. 
It also has a percent key. 

The clock/secretary uses the real­
tirne clock that knows the time of 
day, the day of the week, and the 
date (day, month, and year) . A clock 
option within the clock /secretary 
allows the time and date to be dis­
played and continuously updated on 
the LCD display window. Otherwise, 
the clock/secretary can be used to 
keep track of future events. You can 
specify a time for the clock /secretary 
to activate itself, and include an op­
tional reminder message. When that 
time arrives, the HHC sounds a mu­
sical tune regardless of its current 
task; you can then perform an "ac­
knowledge" operation and see the 
message associated with the event. 
The number of events and messages 
that the clock/secretary can hold is 
limited by the amount of program­
mable memory in the HHC . 

The "memory bank" is the nick­
name of an electronic file system and 
editor within the HHC. You can enter 
lines (or records) of up to 80 char­
acters of ASCll information, group 
them to make files , and modify and 
list these files . Any file can be edited 
with a powerful cursor-controlled 
editor that allows insertion and dele­
tion of characters or lines at the cur­
rent cursor position. With the 
SEARCH key, you can also retrieve 
records from a file based on a char­
acter string to be matched. 

Memory bank files can have any 
number of records, with each record 
holding up to 80 characters. The size 
and number of files that can be stored 
depends on the amount of program­
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mable memory in the HHC. The cur­
rent model of the HHC has somewhat 
less than 1500 bytes of memory for 
this purpose, but the amount of 
memory in the HHC can be expanded 
with a battery-powered 4 K-byte 
memory extender peripheral. Future 
models will accept more program­
mable memory in the form of cap ­
sules that fit into the same sockets as 
the read-only memory capsules. 

The Extended HHC 
The Quasar / Panasonic HHC, 

when combined with its line of pe­
ripherals, has the ability to perform 
any function that existing personal 
computers do, while retaining the 
characteristics and advantages of a 
hand-held unit. The following sec­
tions describe two of the most in­
teresting peripherals- the color tele­
vision interface and the modem. 

The color television interface is the 
only peripheral that requires connec­
tion to an AC power line. But since 
the interface is also connected to a 
color TV, this is hardly a limitation. 
Once the interface is connected, out­
put can be routed to the TV through 
the use of the 1/0 key. 

Through the color TV, the HHC 
will display 16 lines of 32 characters 
each. Characters can be displayed in 
several combinations (orange or 
green characters on black, or black 
characters on either an orange or a 
green background). Several kinds of 
characters can be displayed: upper­
case and lowercase ASCII letters; 
numbers and punctuation; graphics 
patterns; and katakana characters (a 
set of phonetic characters used by the 
Japanese). All characters are created 
in a 7 by 9 dot matrix. 

The color TV interface offers two 
modes of color graphics: 32 by 64 pix­
els, or 48 by 64 pixels. The interface 
allows for black and eight colors 
(red , blue, green, yellow, orange, 
magenta, cyan, and buff). 

The color TV interface contains a 
built-in RF (radio-frequency) modu­
lator, as well as 1.5 K bytes of 
dynamic memory organized as two 
software-selectable screen images. 
The connection from the interface to 
the HHC is an interrupt-driven par­
allel connection . 

The modem, which connects to the 
HHC through an interrupt-driven 
parallel interface, is acoustically 
coupled to a standard telephone 
handset (see photo 4). Its options ­
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Figure 4: Partial solution of an eight-element permutation problem. Each of the boxes 
in the first and last columns is filled in first. The solution of this problem is then finished 
by the solution of two four-element permutations as given by the numbers on both sides 
of the boxes marked X and Y . 

110 or 300 bps (bits per second) data 
transfer rate, full- or half-duplex 
transmission, answer or originate 
mode, number of start and stop bits, 
and parity- are all selected by soft­
ware. In a daring departure from con­
ventional modems, the HHC modem 
has no visible switches to set any of 
its options. This forces the software 
to control all the options and leaves 
nothing for you to worry with (or set 
incorrectly). 

The HHC modem, like other HHC 
peripherals, is responsible for supply­
ing standard input and output rou­
tines. (By using a uniform software 
interface for all peripherals, the HHC 
can be expected to work with periph ­
erals that have not yet been 
designed .) Since the modem can be 
used in several ways, it is supplied 
with a socket in which to place a pro­
gram capsule for a given application . 
The first capsule to be produced for 
the HHC modem is called "Telecom­

puting" and it will allow the HHC to 
be used as an intelligent remote ter­
minal that is connected, through the 
modem, to a timesharing computer or 
data base. The program can be used 
w ith the small battery-operated 
modem directly connected to the 
HHC, in a hand-held configuration, 
or the printer and TV can be used. 

The telecomputing software can 
use an automatic X-ON/X-OFF hand­
shaking with a host computer so that 
you can regulate the rate of display to 
your reading speed. This protocol is 
supported by most popular networks 
such as Micronet, The Source, and 
Tymnet. When a printer is not con ­
nected, you can review many lines of 
previous interaction as they appear in 
the LCD display, creating, in effect, a 
virtual printout . Incoming Jines 
longer than the 26-character LCD 
display are divided only at blanks. 
This "word-wrap" feature, combined 
with the review mode, assures 
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readability with the 1-line display. 

Background of the HHC 
The HHC was developed as a result 

of a unique union of Japanese and 
American technology. Friends Amis, 
with headquarters in Sa.n Francisco, 
contributed the best of Silicon 
Valley- a software-based systems ar­
chitecture, circuit design, a unique 
operating system and SNAP lan­
guage. The company's founders, wi,.:i 
came from Atari Inc, were responsi­
ble for introducing the now widely 
accepted consumer video games. 
Friends Amis' first product was the 
highly successful language translator 
sold by Craig, Quasar, and 
Panasonic; this product was quickly 
followed by its point of information 
display computer and the HHC 
(hand-held computer). 

Matsushita, the parent company of 
Panasonic and Quasar, in Osaka, 
Japan, brought its unparalleled 
techniques of miniaturization, in­
dustrial design, quality assurance, 
and the ultimate in highly 

The HHC, through the 
color televlslon lnter­
face, can dlsplay 16 

llnes of 32 characters 
each. 

automated, high-volume, low-cost 
manufacturing-areas in which Japan 
has clearly outstripped the US in re­
cent years. Putting the best of both 
worlds together has resulted in a 
special product that could not have 
been produced alone: the first hand­
held computer with bus architecture, 
a powerful operating system, and a 
fast 8-bit microprocessor. 

Conclusions 
•The Quasar and Panasonic HHCs 
are certainly impressive first entries 
into the new market of hand-held, 
consumer-oriented computers. Great 
emphasis has been placed on human 
engineering. This is important for any 
device marketed to the general 

public, even more so when so many 
functions are being placed into such a 
small package. 
•The HHC was designed as a basic 
unit augmented by an extensive com­
plement of peripherals. This "de­
bundled" approach allows you to buy 
only those peripherals you want, giv­
ing you a customized computer at 
minimal cost. 
•Several innovations in the HHC 
computer allow it to have the power 
of conventional personal computers 
while retaining the portability of a 
hand-held unit. The use of data com­
pression techniques and program cap­
sules enables very large amounts of 
data to be contained within the hand­
held unit. 
•The HHC is supplied with internal 
application programs that include a 
clock, an electronic secretary that 
reminds you of future appointments, 
and a file system for user data con­
tained completely within the pro­
grammable memory of the computer. 
These are nice touches that add to the 
utility of the computer. 

A Fictional Hand-Held 
Computer 

Duncan's Minisec had been a 
parting gift from Colin, and he was 
not completely familiar with its 
controls. There had been nothing 
really wrong with his old unit, and 
he had left it behind with some 
regret; but the casing had become 
stt~ined and battle-scarred, and he 
had to agree that it was not elegant 
enough for Earth. 

The 'Sec was the standard size of 
all such units, determined by what 
could fit comfortably in the nor­
mal human hand. At a quick 
glance, it did not differ greatly 
from one of the small electronic 
calculators that had started coming 
into general use in the late twen­
tieth century. It was, however, 
infinitely more versatile, and 
Duncan could not imagine how life 
would be possible without it. 

Because of the finite size of 
clumsy human fingers, it had no 
more controls than its ancestors of 
three centuries earlier. There were 
fifty neat little studs; each, how­
ever, had a virtually unlimited 
number of functions, according to 
the mode of operation-for the 

character visible on each stud 
changed according to the mode. 
Thus on ALPHANUMERIC, 
twenty-six of the studs bore the 
letters of the alphabet, while ten 
showed the digits zero to nine. On 
MA TH, the letters disappeared 
from the alphabetical studs and 
were replaced by X, +, + , - . - . 
and all the standard mathematical 
functions. 

Another mode was DICTION­
ARY. The 'Sec stored over a hun­
dred thousand words, whose 
three-line definitions could be 
displayed on the bright little 
screen, steadily rolling over page 
by page if desired. CLOCK and 
CALENDAR also used the screen 
for display, but for dealing with 
vast amounts of information it was 
desirable to link the 'Sec to the 
much larger screen of a standard 
Comsole. This could be done 
through the unit's optical inter­
face - a tiny Transmit-Receive 
bull's-eye operating in the near 
ultraviolet. As long as this lens was 
in visual range of the correspond­
ing sensor on a Comsole, the two 
units could happily exchange in­
formation at the rate of megabits 

per second. Thus when the 'See's 
own internal memory was satu­
rated, its contents could be 
dumped into a larger store for per­
manent keeping; or conversely, it 
could be loaded up through the op­
tical link with any special data re­
quired for a particular job. 

From Imperial Earth, copyright 
1976 by Arthur C Clarke. 

Reprinted by permission of 
Harcourt Brace Jovanovich Inc. 

(Editor's Note: The 'Duncan' refer­
red to in the first paragraph is 
Duncan Makenzie, the main char­
acter in Clarke's Imperial Earth. 
Duncan's boyhood friend is Karl 
Helmer, a character whose name is 
a vanant spelling on that of our 
Founding Editor, Carl Helmers. 
For a humorous (and somewhat 
eerie) commentary on the name 
similarity and the anticipated 
possibility of a hand-held com­
puter, see Carl Helmers ' editorial 
in the April 1977 BYTE (page 6), 
"How I Was Born 300 Years Ahead 
of My Time. "l 
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•The HHC retains the contents of 
memory even when it is turned off. In 
addition, you do not lose what you 
are working on if you accidentally hit 
the OFF button . These are important 
features that indicate the amount and 
depth of human e.ngineering that has 
been applied to the design of the 
HHC. 

•The HHC wi ll be marketed 
aggressively by both Quasar and 
Panasonic. The public reaction to this 
device, which is the first of its kind to 
be marketed on such a large scale, 
will be carefully observed by manu­
facturers and may determine the ex­
tent and direction of future consumer 
products in this area. We feel that the 

Panasonic/ Quasar HHC is highly 
qualified to receive this scrutiny and 
that the public response will be 
favorable. • 
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Another Pocket Computer 
The internal architecture of the 

TRS-80 Pocket Computer is radi­
cally different from the other 
pocket computers now reaching 
the market. Instead of a single 8-bit 
microprocessor (such as that used 
in the Quasar/ Panasonic HHC and 
the Sinclair ZX-80) , the designers 
of the TRS-80 Pocket Computer 
(Sharp Electronics of Japan) decid­
ed to use two 4-bit micro­
processors in a unique serial con­
figuration. 

Both microprocessors are 
custom CMOS (complementary 
metal-oxide semiconductor) in­
tegrated circuits with built-in 
ROM (read-only memory). The 
purpose of microprocessor 1 is to 
arrange data and make decisions. 
It reads the data that is keyed in or 
fetched from programmable 
memory. It is also responsible for 
parsing arithmetic operations and 
interpreting the syntax of BASIC 
statements. It then arranges the 
data and provides instruction 
codes to microprocessor 2 through 
a transfer buffer. The actual execu­
tion of an ins.truction is performed 
by microprocessor 2, which also 
updates the display and notifies 
microprocessor 1 that it has finish­
ed its function . The respective 
duties of the microprocessors are 
listed at right. 
Memory Organization 

The programmable memory of 
the TRS-80 Pocket Computer is 
contained in four integrated cir­
cuits. There are three memory /Cs, 
each containing 512 bytes of pro­
grammable memory. The three /Cs 
which drive the liquid-crystal dis­
play each contain 128 bytes of pro­
grammable memory. Putting it all 
together, you end up with 1920 
bytes of programmable memory. 
After yqu subtract memory space 
used for the transfer buffer, input 
buffer, display buffer, fixed mem­

ories, and reserved keys, you end can easily fit a BASIC program of 
up with 1424 bytes of user-address­around 250 lines (average 
able memory. Into this space you length) .. .SM• 

Microprocessor 1 

Key input routine 

Acknowledgment of the 

remaining program 


One instruction to one 
program step incorporation 

Interpreter: 
Program execute statement 
Cassette control statement 
Command statement 
Printer control (reserved) 

Execution of manual 

operation 


Power shut-off control 

Clock stop control 

Microprocessor 2 

Display processing routine 
Input buffer 
Computational result 
Error 

Arithmetic routine 

Character generator 

Cassette routine 

Print routine 

Buzzer 

Recognition of printer 
(reserved) 

Power off 

Clock stop 
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Ciarcia's Circuit 
-

Cellar . 

Electromagnetic Interference 

Steve Ciarda 

POB 582 
Glastonbury CT 06033 

You may have noticed that certain 
household appliances such as a 
microwave oven or tools such as a 
power saw affect television reception 

Copyright © 198 I by Steven A Ciarcla. 
All righrs reserved. 

when they are running. This televi­
sion interference, or TVI, is caused by 
the electromagnetic energy which is 
radiated when these electrical devices 
are in use. The general tenn used to 
describe such noise is EMI (elec­
tromagnetic interference) . 

EMI emanates from both natural 

and artificial sou.rces . Natural ter­
restrial EMI sources include lightning 
discharges, precipitation, and storms. 
Man-made EMI can come from 
electrical-power systems, rotating 
e lectrica l machinery, gaseous­
discharge systems, and electronic 
equipment such as radar, computers, 

Photo la: To illustrate the effects of radiated and coupled interference, a portable TV set is placed next to cm operating TRS-80 Model 
I computer. The result is a very snowy picture, primarily the result of radiated noise. Also note a slight blurring of the cl1aracters or1 
the TRS-80 display screen . A beat frequency caused by magnetic coupling between tlte two video displays causes the TRS-80 screen 
image to shake. Jn a longer exposure, the characters would be illegible. 
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and television transmitters. Natural 
EMI is usually beyond man's control, 
and attempts to reduce it must be 
centered on the susceptible equip­
ment. Man-made EMI, on the other 
hand, can be suppressed at the 
source-this is the most satisfactory 
way to eliminate interference. 

Various forms of EMI are a major 
concern today due to the rapid 
growth of digital electronic process­
ing in business, industrial, and home 
environments. My mail has been 
overflowing with questions on 
computer-related interference. The 
letters have been almost evenly divid­
ed between readers who require help 
in cutting down the EMI emitted from 
their computers and those concerned 
with their computers' own suscep­
tibility to noise. 

The problem has received con­
siderable news coverage lately, due to 
the FCC's (Federal Communications 
Commission's) stepping in to regulate 
noise emissions from personal com-

The relative effect of 
capacitive coupling of 

noise Is dependent 
upon the distance 

between conductors. 

puters and other electronic equip­
ment. In the past, only equipment in­
tended for certain military applica­
tions had to meet EMI limita tions. 
The few EMI filters that were in­
stalled were primarily intended to 
protect the equipment in which the 
filters resided from the effects of EMI 
generated by external sources, enter­
ing through the AC (alternating cur­
rent) power lines. 

Little if any thought was given to 
attenuating electrical noise which was 
genera ted within the equipment, leak­

ing out through a variety of coupling 
paths . Because of the large volume of 
complaints about EMI that have 
reached the FCC, the Commission 
has set new regulations on the max­
imum level of electrical noise that can 
be emitted from electronic equip­
ment. These regulations took effect 
on January 1, 1981. (See "FCC 
Regulation of Personal- and Home­
Computing Devices" by Terry G 
Mahn, September 1980 BYTE, page 
180.) 

But what about the equipment you 
own now? What if you have an im­
mediate noise problem? Where do 
you start to solve the problem? How 
do you detect where the noise is com­
ing from7 How do you break the path 
between the noise source and the af­
fected receiver? Should you put noi.se 
filters on every electrical outlet in the 
house7 How does shielding work? 

Answering all these questions 
could easily fill a book. However, 
because EMI is such a pressing prob-

Photo lb : Demonstrat ion of the effects of shielding. We have added a line filter to eliminate conductive interference to the setup of 
photo Ia . In addition, two grounded copper sheets , one under the portable TV set and one to the left of it against the side of the 
TRS-80 video monitor, protect tlie TV set from radiated noise. The results can be seen as greatly improved picture quality. 
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SIMPLY 

BEAUTIFUL. 


CF&A fu rnit ure looks terrifi c. But beauty is more than ski n deep. 
That's why our line of desks, stands, and enclosures also fea­
tures rugged construct ion, low cost , and quick delivery. In a 
wide range of sizes and conf igurations. With accessories to 
meet your individual requirements. With a smi le and a thank you. 

Call CF&A. We make it simple. We make it beaut ifu l. 

Computer Furniture and 

Accessories, Inc. 


1441 West 132nd Street 

Gardena, CA 90249 


(213) 327-7710 
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The three forms of 
noise coupling are con­

ductive, common­
fmpedance, and 

radfated-fleld coupllng. 

]em for many computer owners, I 
think it needs to be addressed 
nonetheless. 

T his article is intended as an in­
troduction. While not endeavoring to 
cover all sources and solutions, it will 
outline the common causes and paths 
of noise and suggest possible methods 
for controlling interference. For that 
reason, I am not limiting th discus­
sion merely to computer-generated 
EMI and related suppress ion 
methods. I hope the resu lt will be a 
better understanding of the entire 
problem. 

First, a few definitions: 

•Noise: any electrical signal present 
in a circuit other than the desired 
signal. 
•Noise Path: the coupling medium 
that conducts the noise from the 
source to the receiver. 
•Interference: the undesirable effect 
of noise . 
• Susceptibili ty: the capability of a 
device or circuit to respond to un­
wanted electrical noise. 
• Receiver : any circuit or device be­
ing affected by interference. 

If you own a typical computer pur­
chased before the FCC regulations 
went into effect, then you no doubt 
have noticed that it emits con­
siderable EML Depending upon the 
manufacturer and configuration of 
the system, the extent of the noise 
may range from a little extra fuzziness 
in television pictures to an actual 
blackout of TV reception . The effect 
upon nearby television sets is depen­
den t upon the level of the emitted 
noise, the susceptibility of the 
receiver, and the coupling channel 
which conducts the noise from the 
source to the receiver . 

Noise Coupling 
In order for noise to be a problem, 

there must be a noise source, a re­
ceiver that is susceptible to the noise, 
and a coupling channel that transmits 
the noise to the receiver. The rela tion­
ship is shown in figure la . 

We start to a nalyze a noise prob­



Introducing

quality print at matrix speed. 


For only $1295: 


Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter­
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger'" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag­
gered matr ix head provides overlap­
p ing dots in both horizontal and 
vertical planes. The resul t is 
dense, high-quality characters 
you 'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea­
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print­
ing at speeds in excess of 150 
characters per second. Micro­
processor electronics, with bui lt-in diag· 
nasties and self-test. Proportional spacing. 
Automatic text justification. DotPlot'" high 

Integral Data Systems stands re 
performance print ers ideally s 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the ca 
usolution of 84 by 84 dots per 

Paper Ti~r 460 Print Samp:e 

resolution graphicsoption. RS232 and paral­
lel interfaces. And more. 

But its most important feature is high relia­
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
A new rugged ballistic-type print head. 

And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 

Paper Tiger 460 is the one printer 
that gives your Apple,t TRS-80, tor 

other small business computer both 
data processing and word process­

ing output At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens o f 
thousands of satisfied Integral 

Data Systems users. For the 
name of the Paper Tiger dealer 

nearest you, call us toll-free: 
800-343-6412 (in Massachu­

setts, A laska, and Hawaii: (617) 
2 3 7-7 610). Or, write for com­

p lete specificatioos. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 

· su99ested sin31e-un11 U.S. retail prrce. 
t Apple is a trademark or Apple Computer Inc. 
tTRS-80 is a tradernork ol l!ad10 Shack, a dN1s.on ol Tandy Corp. 
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!em by defining what the noise source 3. The amount of energy leaking 
is, what the receiver is, and how the through the coupling channel can be 
source and receiver are coupled minimized. 
together. It follows that there are 
three ways to break the path: There are three forms of noise 

coupling: conductive , common­
1. The noise can be suppressed at the impedance, and radiated-field cou­
source . pling. Figure lb demonstrates a 
2. The receiver can be made insen­ typical situation. In this circuit, the 
sitive to the noise. commutator noise generated from the 

Photo 2: The simplest method of noise reductio n is to use capacitors as simple filters. 
This photo shows two 0.1 µ.F, 1000 V capacitors used to filter the AC power line in a 
v ideo terminal . 

Photo 3: Commercial power-line fi lters from Corcom inc, 2635 North Kildare Aue, 
Chicago IL 60639. Prices range from $10 to $20. 
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motor is both conducted along and 
radiated from the leads going to the 
motor-control circuit. Also, the 
motor control and the television 
receiving set are plugged into the 
same long extension cord, so they 
share a common line impedance. The 
coupling channel consists of: 

•conduction on the motor power­
supply leads 
•radiation from the leads 
•common line impedance 

To eliminate the motor's influence on 
the TV, all three parts of the coupling 
path must be broken. You can apply 
EMI controls to any or all of these 
elements. 

Conductive Coupling 
Conductively coupled noise is 

often overlooked. A wire passing 
through a noisy environment picks 
up noise either by capacitive or 
magnetic coupling and conducts it to 
another circuit. A simple representa­
tion of capacitive coupling between 
two conductors is shown in figure 2. 
When the resistance from conductor 2 
to ground, R, is large, the voltage 
coupled from conductor 1 to conduc­
tor 2 is defined as follows : 

where C12 is the stray capacitance bet­
ween conductors 1 and 2, Cio is the 
capacitance between conductor 1 and 
ground, C20 is the capacitance be­
tween conductor 2 and ground, R is 
the resistance from conductor 2 to 
ground, V, is the interfering voltage, 
and VN is the noise voltage produced 
on conductor 2. 

Even though this may appear small 
(perhaps a few microvolts). 
remember that some receivers 
amplify input signals thousands of 
times. A few microvolts of noise on 
the antenna terminals of a television 
set could easily be greater than the 
desired video signal. 

Figure 3 shows the effect of conduc­
tor spacing on capacitive coupling. 
The coupling factor is said to be 0 dB 
(decibels) when the two conductors 
are separated by a distance equal to 
three times the conductor diameter 
(for 22-gauge wire, d = 0.71 mm or 
about 0.028 inches); the factor 
decreases rapidly as the spacing in­
creases. Separating wires reduces the 
capacitive coupling between them. 
However, little is gained by spacing 



A:t ms;howtoughcan

thesenewTigelsbe? 


Introducing the new Paper Tiger"• 
445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 

The 445 comes with a reliable ballis­
tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 
and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per­
formance you expect from the Paper 
Tiger family of printers. You can soft­
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen­
erate six-part business forms. All a t 
unidirectional print speeds to 198 
characters per second. 
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Need more stripes? Specify DotPlot™, 
a sophisticated raster graphics option. 

If you've got an Apple**, TRS-80*** 

or other personal computer, ge t your 

paws on the tough new Paper Tiger''" 

445 from IDS. 


The people who invented low-cost 

matrix printing just g rowled. 


Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska a nd Ha waii , 
call 603-673-9100.) 
Or write: 
Integral Data ·lila 
Systems, Inc., 
Milford, New 
Hampshire 
03055. .. ml 

~ Tlger445 
~Integral Data Systems, Inc. 

'Suggested U.S. retail price. 

··Apple is a trademark of Apple Computer Inc. 
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NOISE 
SOURCE 

COUPLING RECEIVER
CHANNEL 

Figure la: The general case of the transmission of electrical noise. 

AC POWER LINE 

COMMON L INE 

I MPEDANCE 


SUSCEF>Tl8LE 
~---------RECEIVER 

lTELEVISION SET) 

MOTOR­
CONTROLCI RCUIT 

Figure lb: A typical noise-coupling situation : commutator noise generated by the motor 
is conducted along and radiated from the connecting leads . Common line impedance 
shared by the receiver (a television set) and the motor cause motor noise to be imposed 
on th e receiver's power input. 

CONDUCTORS 

~C,1 =stray capacitance between 

conductors 1 and 2 


C'° =capacitance between conductor 

1 and ground 


Cw =capacitance between conductor 

2 and ground 


R = resistance from conductor 2 to 

ground 


V, = interfering voltage 

VN=noise voltage produced on 


conductor 2. 

l 2 

figure 2: Representation of capacitive coupling between two conductors. The defini­
tions of the symbols are listed above. 

SEPARATION D FOR 22-GAUGE WIRE ( INCHES ) 
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Figure J: The relative effect of capacitive coupling of noise is dependent upon the 
distance between conductors . In the chart shown, for 22-gauge wire, coupling is signifi­
cant only when the conductors are closer together than 25 mm (1 inch). 
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the conductors more than 40 
diameters apart (~bout 25 mm or 1 
inch). 

Magnetic Coupling 
Magnetic coupling is also a prob­

lem. When a current flows in a closed 
circuit, it produces a magnetic flux 
which is proportional to the current. 
If two wires are parallel, the flux pro­
duced in one wire will induce a 
voltage in the second wire. This in­
duced voltage constitutes noise. 
When you are running wires between 
sensitive electronic components, 
avoid laying signal wires parallel to 
noisy, high-current AC power lines. 
If a signal line must cross a power 
line, have it do so at a right angle . 

Common-Impedance Coupling 
Common-impedance coupling oc­

curs when currents from two different 
circuits flow through a common im­
pedance. Two examples of this type 
of coupling are shown in figures 4 and 
5. ln figure 4, the ground currents of 
both circuits flow through a common 
ground impedance. The ground 
potential of circuit 1 is modulated by 
circuit 2, and vice versa. Any fluctua­
tions in the ground current of circuit 2 
will be coupled through the ground 
impedance, XG, to circuit 1. 

Another example is the power­
d is tri bu tion schematic diagram 
shown in figure 5. Any change in the 
current required by circuit 2 will af­
fect the voltage at the terminals of cir­
cuit 1. This effect is due to the com­
mon impedance of the power-supply 
lines and internal source impedance, 
Rs, of the power supply . Shorter 
leads will help reduce the line im­
pedance, but the source impedance 
always remains . The typical com­
puter system plagued with common­
impedance noise is one where the 
builder has attempted to use the pro­
cessor power supply to run 
everything, including peripherals . 
The apparent economy is outweighed 
by periodic system crashes and un­
predictable errors. 

Radiated-Field Coupling 
Radiated electric and magnetic 

fields provide the last form of cou­
pling. This form of coupling can be 
most easily thought of as free-air 
radio transmission. The interfering 
circuit broadcasts noise just like a 
radio station, and every conductive 
surface in the receiver acts as an 
antenna. At close distances, the noise 
can in fact be much stronger than a 
real radio station. !Many readers 



University Basic ROM kit. 

Now available for TM990/189 module. 


On-board. Or off. 

We've added another option to our 
TM990/l 9 Unive1 ity Module. ow, in 
addition to the 1/0 and RAM expansion 
kits previously offered , you can buy the 
TM990/189-l module with a University 
Basic ROM kit on-board , and get new 
hardware featm·es, too. Features like: 
• IK byte of extra RAM 
• Asynchnmous communication port 
• Off-board CRU expansion 
All for the attractive price of $399*. 

With the TM990/469 Basic ROM kit, 
standard 189 modules provide "hands­
on" training for tudent and engineers 
who want to learn a high-level language 
like Power Basic. The kit also supports 
a subset of the Power Basic commands 
and statements including SAVE and 
LOAD. Unique color command uch a 
TO E , COLOR, PATTER and 
SPR ITE work with Tl's TMS9918 
Video Display Processor: Another fea­
ture is the ability to access a sembly 

language routines from the University 
Basic p1·ograms. 

When purchased sepa ra te ly, t he 
ROM kit costs only $110*. 

Of cour e, the tandard TM990/I89 is 
sti ll available. And, it 's still yow· best 
ticket into the microprocesso1· world. 
For max imum hands-on experience . 
For ease and simplicity of learning and 
t aching about microprocessors, hard­
ware, and as ·embly language. 

Outstanding features for the tan­
dard fully assembled TM990/189 stand­
alone learning tool include: 
• Powerful 16-bit 	microprocessor with 

minicomputer instruction set . 
• 45-key alphanumeric 	 keyboard and 

10-digit, 7-segment display for easy 
assembly language programming. 

•ROM-resident software 
• Audio cassette interface 
•Easy-to-add E IA and TTY inteiface 
• lK byte RAM xpandable to 2K 

• 4K byte 	ROM and 2K byte expansion 
EPROM socket. 

• 16-bit programma ble I/O controll r. 
• User addressable LEDs and sound 

indicator. 

A 570-page tutor ial text accompa­
nies the TM990/ l 9. It's a detailed 
guide fo1· self-paced learning. Or, the 
ba is for a t hree-hour uni versity 
course. Also with the module: a 300­
pag user's guide. 

The TM990/189 complete with tuto­
rial text and u er' guide i only $299*. 

Order your nivers ity Module from 
your nearest authorized Texa Instru­
ments distributor. For more informa­
tion, send for a free copy of our newly 
revised b roc hure, CL-~ 
423B. Write to Texas In- •n 
struments Incorporated , LJI 
P.O. Box 1443, MIS 6404, 
Hou ston, Te xas 77001. 

TEXAS INSTRUMEN TS 
· u.S. pnce. svbjec1 to cllange w11110ul no1roe . 

© 1980 TeXilS Instruments lncorpor.i led I N CORPORAT E D 
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COMMON GROUND 
IMPEDANCE 

Figure 4: Common-ground-impedance coupling is caused by two pieces of equipme11t using tl1e same electrical lead to ground. The 
ground current of one influences the ground-reference voltage of the other, and vice versa. One solution to this is a single-point 
grounding system. 

probably kn.ow of methods for sion, however, radiated-field­ monic frequencies, as shown in figure 
generating computer music by using interference problems within any 6. Therefore, the continuous, 
an AM radio to pick up computer­ given piece of equipment should be harmonic-rich emissions of com­
emitted noise while the appropriate considered to be caused by near-field puters are relatively easy to find. 
program runs...RSS] radiation unless the interference is A standard battery-operated AM 

The characteristics of a field are clearly from far-field radiation. radio makes a good EMI detector. 
determined by the source of the field With it tuned to a frequency at which 
and the distance between the source Finding and Fixing the noise is the loudest, just roam 
and the point of observation. When a Noise Problem around the house looking for the 
the receiver is near-field, closer than The key to solving a noise problem place where the interference is the 
1I 6 wavelength, the electric and is finding the source of the noise. In strongest. 
magnetic fields are considered fact, your computer might not be the If you suspect the computer, then 
separately. Any source/receiver culprit. More than one computer move the radio around it and along 
distance greater than 1I 6 wavelength owner has suffered complaints about the connecting cables. You will be 
is far-field, and the electric and his "computerized noise generator" surprised how much the cables con­
magnetic fields are considered only to later find that the real source tribute to radiated noise. Disconnect 
together and are called simply the of the interference was the solid-state cables and peripheral devices selec­
electromagnetic field. Hght dimmer on the overhead light. tively to further isolate interference 

At frequencies below 1 MHz, most Continuous sources of noise are sources. Often, the long leads be­
coupling is near-field, because the easier to identify than intermittent tween the computer and printer emit 
near-field boundary at the corre­ ones . The interference from ap­ electromagnetic radiation as well as 
sponding wavelengths extends out to pliances and computers is usually any transmitting antenna you could 
approximately 45 meters (150 feet) or broadband, affecting the entire radio­ have possibly designed. 
more. At 100 MHz, most coupling is f re q u ency spectrum. Digital Finally, move the radio along the 
far-field. For purposes of this discus- waveforms are especially rich in har- power cord you have supplying the 

computer system. If you are using a 
15-meter (SO-foot) extension cord 

....-- SOURCE IMPEDANCE 	 without the ground lead connected, 
shortening the cord will reduce radia­
tion considerably. 

If the computer system is indeed 
found to be the source of the in­
terference, there are a variety of 
possible coupling paths. The coupling 
efficiency of digital interference is 
proportional to frequency; the higher 
the frequency, the greater the in­
terference. Depending upon the 
design, these interfering signals can 
radiate from the source, couple from 
line to line, or be conducted directly 
through connecting wires to the exter­
nal environment. Each noise path 
must be suppressed. 

( 
11+ 12 

Rs 

$ COMMON LI NE 
IMPEDANCES 

POWER 
SOURCE 

~ 
CIRCUIT! 

I~ 
CIRCUIT 2 

Figure 5: Common-power-source coupling occurs within a computer that uses a single 
power supply for multiple pen'pheral devices . Due to the impedances on the connecting 
lines, the current drawn by one circuit changes the voltage "seen " by another circuit. 

Grounding 
Grounding is the primary way to 
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Technicians! Hobbyists! 
Engineers! Repairmen! 

NEW! 
16 CHANNEL 
VARIABLE 
A-D BOARD! 
Now you can dig itally 
display, store, analyze 
and print your 
measurements! 
The NEW ADC -1 6B A -D 

Board can be used for: 


POSITION MEASUREMENTS 

PRESSURE MEASUREMENTS 


PHOTOELECTRIC 

MEASUREMENTS 

TEMPERATURE 
MEASUREMENTS 

A COMPUTERIZED 
VOLT-OHM METER 

YOU GET A COMPLETE 
SOFTWARE PACKAGE 
INCLUDING A TEST KIT, 
CALIBRATION METHOD 
AND VARIOUS 
APPLICATIONS! Only 17995 

This Is a variable Gain 
Board that allows 
increased measurements 
from s volts up to 100 
volts. 

CDMFUTER

C~~
TECHNOLOGY. 

ASSOCIATES 

ORDER TODAY! credit card 
users call TOLL FREE! 
800-854-2003 ext. 815 
In Callfornla Call 
1-800-522-1500 ext. 815 

computer rect'lno1ogy Associates 

Sll12 cromo Drive, suite 102, El Paso, 

Texas 79912 


Please rust'I me _ NEW ADC·16B A·O 

Boards at the lntroauctorv price of 179" 

each. 


0 Check enclosed 0 Mastercard 

0 Visa D Diners Club 
Card No. Exp. Date _ _ _ 

mm1mize unwanted noise and 
pickup. It is often the optimal solu­
tion to most problems. There are two 
basic objectives in designing proper 
grounding systems. The first is to 
minimize the noise voltage generated 
by currents from two or more circuits 
flowing through a common ground 

impedance; the second is to avoid 
creating ground loops which are 
susceptible to magnetic fields and dif­
ferences in ground potential. This 
ground is the reference point for all 
voltages in the system. 

Signal grounds are generally 
classified as either single-point or 

Photo 4: Switching-type power supplies, which use high-frequency pulse-width­
modu/ated waveforms, are a potential source of noise. Most often they are con tained in 
shielded enclosures, as in the Apple ll, to eliminate possibly interfering radiation. 

I 
I 
I 
I 
I 
I Photo 5: The Atari 400 and Atari 800 personal computers are designed to eliminate any
I forms of EMI coupling and to meet the new FCC standards . This requires considerable 

Address ---------
I 

shielding. The high-frequericy processor and memory sections of the printed-circuit 
board are segregated from the power supply and l!O (input/ output) areas. A heavy-

Clty____ state __ zlp __ 1 gauge aluminum enclosure encircles the high-frequency sections, as shown in this Atan· 
Texas residents add 5% sales tax. I 800. Please allow 4·6 weeks for delivery. 
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SoftCarQ. 

A New Medical Billing System That is Easy, and Works! 

FILL IN THE BLANKS 
The only system that works like you do. Add, change, 
or delete material right on the form (displayed on the 
video screen). It's rea lly easier than fil ling in the b lank 
because you can go back and type over any mistake 
you make. 

NO BATCHING 
As the info rmation is entered, the system automat ic­
ally detects clerical errors in patient information , pro · 
cedure codes, an d procedural data. No wait ing days 
or weeks for verif ication. 

INSTANT ACCESS 
Up to date patient info rmation available anytime. 
Pat ie nt fi les are updated everytime a transaction is 
entered. All you need to check their f iles is to enter 
the patient's name - no ID num be r. 

PRIVATE AND TH IRD PARTY BILLING 
System keeps track of third party billing and insur­
ance c laims. You can b ill t he patient on paper while 
they are in the office! Resubmission of a claim is as 
simple as pushing a button. 

--------------TECHNICAL SPECIFICATIONS 
Written in Pasca l, the system runs on most any 56K or 64K m icro or mini compute r. The system is currently operating 
on Dynabyte, Cromemco, Onyx, Vecto r Graph ic, and Digital Eq uipment Corporat io n (D EC) computers. Different 
systems provide 500 to 10,000+ patient capacity . 

Contact your Local computer store or 

I PROFESSIONAL 
BUSINESS 
SOFTWARE 
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multipoint grounds. From a noise­

reduction point of view, the single­ A parallel-tuned trap 

point ground is more desirable. Nor­
 cannot be used for
mally, with equipment operating at 

frequencies below 1 MHz, a single­ broadband computer­

point system is used. Above 10 MHz, generated noise. 

a multipoint ground is best , to 

minimize ground impedance. Be­

tween these bounds, the type of 

grounding depends on the system The best way to minimize radiated 

configuration and layout. For per­ noise and susceptibility on connecting 

sona I computers, single-point wires is to use coaxial cable (coax) or 

grounding is advised. shielded twisted-pair cabling between 


The AC power ground is of little peripheral devices and the processor. 
practical value as a signal ground. It If the coaxial-cable shield is grounded 
is usually connected to signal ground at one end, it will protect the central 
as a safety measure only. conductor from electric-field radia­

tion. Grounding the shield at both 
Shielding ends creates a return current in the 

When properly used, shielding is shield, which generates a field that 
an effective means of reducing the cancels the conductor's electric field 
coupling of noise between conduc­ and any magnetic interference as 
tors. Shields consist of a variety of well. 
conductive materials (usually steel, In twisted-pair shielded wire, 
copper, or aluminum), all of which grounding the shield at one end takes 
serve in some way to reflect, absorb, care of electric fields, while twisting 
or otherwise channel noise currents the conductor with the return line 
away from the protected conductor. serves to reduce magnetic suscep­
Shields may be placed around com­ tibility. (Twisted-pair shielded wire is 
ponents, circuits, complete especially useful on low-level 
assemblies, cables, or transmission signals.) The number of twists per 
lines. foot determines the insensitivity to 
--------------------------------~ 

C/PM®ARTIFICIAL 
For Your or 

INTELLIGENCE S-100 SYSTEM 
"SHIVA'•" is a highly-sophisticated VIRTUAL-PERSONALITY'• multi-level multi · 
user multi-tasking executive (operating system) for S-100 based systems. It provides 
your microcomputer system immediately with power comparable to that of large­
frame maxi-computers for a remarkably small price, yet HIVA'w requires 
surprisingly little R.A.M. area, and is conversational!!! SHIVA's'" English-like 
input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIVA' " gives you the freedom to expand indefinitely ... with tremendous 
hardware and software choice: SHIVA'• supports hard disks and fl oppies ... R.A.M. 
addressing beyond 64 kilobytes ... time-sharing ... multi-level user-reconfigurable
password protection __ . and features s ht>ll-commands similar to UNIXL•l in structure!! 
SHIVA'• is compatible with CIPM®and CI DO ~ for easy implementation a.nd near 
universal software support!!r SHIVA'" is ava ilable for 8080, 8085, MC6800, 6502, and 
Z8 •-based systems. 
Versions are in development for ZILOG Z8000~ 16-BIT, INTEL 8086~ and INTEL 
iApx-43~ 32-BIT PROCESSORS ... 

And Omega Research' " is dedicated to non-obsolescence and system superiorit)' in 

software choice .... SHIVA'" supports BASIC, FORTRAN, COBOL, a MACRO.­

AS EMBLER, DATA BASE MANAGEMENT, ALGOL-60f PASCAL. ... interfaces 

in development for UNIX\!!! , C, LISP, PL/ I, AP , and RT- I •. 

And needless to say, SHIVA'" is very fast . .... . 
SHIVA'" .... $350 ··· Available on 8" l.B.M. Soft-Sectored Disks and 5" CI DOS·-"> 

(Cromemco) Diskettes. Includes complete Docum entation... 
M.C. & Visa orders accepted 

"Sfl lVI\'" ." " VIHTUl\uPERSONl\UTv'" k·· ond "O MEGA R. f;S.El\RCH'" ·· ••re t •od<·m1nk• nfOMEG I\ llESEARC l l. 
"RT-11 · " io a ~rndomilr of UIGITl\L £~1UIPM ENT COllPURATION . 
"U NIX• " is• tradomork or BELL LABOllATOKIES 
"CPI M" ' i• n lrndema.rk or DIG ITAL llESF: ARCH OF C AL.I FORN I A 
"Ct f)QS"' i• o trademark or ROM r: MCO. lne. 
- 7,110· ·• ond "7...JiOOO" or< lrod•mMk• n( ZI l.oG. Jn r. 
"INTEL·" i•a trndemork oflNTEl.CORPORAT IO ' 

No oh;pmon" p<io< lo"'"'" of ,;gn•d "ftwffi IEIElllllllicense aweement. For detailed information on '" 
"SHIVA ,' send $1.00 postage and handling to : P.O. Box 479L 

· Linden, Ca. 95236 
(209) 334-6666 

9CALIFORNIA RESIDENTS ADD 6'!io SALeS TAX am to Spm Mon.-Frl. 
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magnetic fields. 
When comparing coaxial cable and 

shielded twisted-pair cable, it is im­
portant to recognize their differences 
in signal propagation, irrespective of 
their shielding characteristics. Shield­
ed twisted-pair cable is very useful at 
frequencies below 100 kHz. Above 1 
MHz the signal losses are con­
siderable. 

Coaxial cable, grounded at one 
end, provides a good degree of pro­
tection from capacitive pickup and 
can be used at all frequencies from 
DC (direct current) to UHF (ultra­
high frequencies) . However, due to 
the potential for noise currents to 
flow through the shield (which is also 
part of the signal path), coaxial cable 
is better used at higher frequencies 
where such errors are minimized . 
Shielded twisted-pair cable, on the 
other hand, does not exhibit this 
problem and should be used for con­
ducting low-frequency signals. 

An unshielded twisted pair, unless 
it is balanced, provides very li ttle 
protection from capacitive pickup, 
but can still be good for magnetic­
field protection. Plain untwisted-pair 
cable, such as the zip cord you might 
purchase from a hardware store, pro­
vides no electromagnetic-field protec­
tion and should be avoided if you 
have a noise problem. 

Multiple-conductor cables, in­
cluding ribbon cables, are also 
available in twisted-pair configura ­
tions. A common cable used in data 
acquisition is a twelve-conductor 
shielded cable that consists of six 
twisted pairs surrounded by a single 
foil or braided shield. This cable is 
very expensive, however, and it is 
best acquired on the surplus market. 

Shielding the connecting cables 
may eliminate only part of the prob­
lem, especially if you determine that 
the major source of radiation is the 
computer. Most computers are en­
cased in metal chassis. If these are not 
properly grounded, the benefits of the 
metal as shielding material are lost. 

On the other hand, if the computer 
is encased in plastic, the only solution 
is to coat the inside (or the outside) of 
the case with a conductive substance 
and connect it to signal ground. 
Aluminum foil, for example, could be 
used, but I sugges t that you try all the 
other suppression measures before at ­
tempting this. 

Encasing the entire computer in a 
conductive enclosure is not un­
thinkable. In fact, newer small com­
puters such as the Atari 800 and 
Hewlett-Packard HP-85 are built ex-
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When It Comes 

To Add-on Memory . •• 


LOBO 

Has It All. 


LOBO DRIVES manulactures a lull line of S-1 00 
compv1er compallble disk drives. All drives are 

soflware compalible with most S·1 00 disk operating 
systems and applications soflware programs. Only 
LOBO DRIVES offers you the variely and choice ol 
floppy and fixed disk drives. Choose from sv. and 

0-inch floppies, 5V. and 0·inch Winchester technology 
lixed disk drives. and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system 1s 

lhoroughly tested and burned-In and has the lamous 
LOBO DRIVES One Year . 100% Parts/Labor 

Warranly. 

MODEL 400 51/4-INCH FLOPPY 

DISK MEMORY SYSTEM 


A high-speed (290) Msec Access), high· 
rellablllly (8000 hrs MTBF). low-cost lloppy 
disk memory system. It is available in bolh 
soft and hard sector formats. and a choice 
of single or double density configurations. 

• 	 Up to 220 KBytes Capacity 
• 	 Single/Double Density 
• 	 Soll Sec1or Format 
• 	 Complete Software Compalibility 

MODEL 800/850 DUAL FLOPPY 

DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES ollers you a choice of 
single-sided. single or double density 
(Model 000) or double-sided. single or 
double density (Model 050) dual 8-lnch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and Interlace. 

• 	 Compatible wllh Most S-100 DOS 
Systems 

• 	 Up 10 3.2 MByle Capacity 

MODEL 1850 DUAL 

FLOPPY/FIXED DISK MEMORY 


SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined the lalest state-ol­
lhe-art Winchester technology with the pro­
ven reliabillly and dependability of its Model 
850 8-inch lloppy disk drive to bring you the 
ult lmale in memory expansion lor your 
S·100 computer The Model 1850 is the 
ideal memory system lor small business 
and word processing applications. 

• 	 5 or 10 MByle Fixed Disk Capacity 
• 	 1 .6 MByte Floppy Disk Capacity 
• 	 Soflware Compa1lbi1lty 
• 	 Sealed Environment 
• 	 Winchester Reliability 
• 	 70 Msec Average Access Time 

See your nearest dealer . catl . or write lor the complete LOBO DRIVES story ... 
!ind oul just how competilively priced a qualily drive can be 

I NT E RNATIONAL. 

MODEL 950 DUAL 

FLOPPY/FIXED DISK MEMORY 


SYSTEM 


Alt the advantages ol Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes). high speed (170 
Msec avg. access time). and extended 
reliability, combined wilh the convenience 
or a built-in floppy disk back-up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini-floppies at a 
fraction ol the price. 

• 	 The Storage Capacity of 16 Mini· 
Floppies 

• 	 Built-in Back-up 
• 	 170 Msec Access (.Avg) 
• 	 Software Compallblllly 

935 Camino Del Sur 
Goleta , California 93017 
{805) 685·4546 
Telex: 658 482 
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actly that way. It is very effective in 
both con taining the computer's elec­
tromagnetic fields and protecting the 
computer circuitry from external 
noise. When an EMI fie ld impinges on 
a shield, some of its energy is 

following is true of enclosure-type 
shielding: 

•Magnetic fields are harder to shield 
against than electric fields. Magnetic 
material should be used to shield 

APPLE II , 16K, Lisi $1195 . ... .. . . .. . $ 989 
32K, List $1395 . ... ..... . .......... $1169 
48K ........ . ..... . . .. .... . .. .. .... 1259 

ATARI® 400™, List $630 
OUR PRICE ONLY $499 

820 PRINTER, List $599.95 .......... $499 
810 DISK DRIVE, List $699.95 .. . .. . . $589 

ONLY$2799 
• Extended BASIC Language 
• Advance Graphics 
• CRT Buflt-ln Display 
• Magnetic Tape Cartridge for Storage 

CALCULATORS BY 

Ff,~ HEWLETT 
~e..i. PACKA~D 

HP-4 1C Calculator , " A System" .. $244.95 
HP-32E Scientific w / Statistics . . . $ 53.95 
HP-33C Scientific Programmable ... 99.95 
HP-34C Advanced Scientific 

Programmable . . . . . . . . . . . . . . . . 123.95 
HP-37E Business Calculator .... ... 58 .95 
HP·67 Handheld Fulty Advanced 

Programmable Scientific for 
Business & Engineering . . . ..... 298.95 

HP-97 Desktop w / Buill -in Printer .. 579.95 

COMMODORE PET ....... Call for Prices 

Prices do not include shipping by UPS . All 
prices and offers are subject to change without 
notice . 

ftersonal 
rc~omputer 

systvms 

609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 478-6800 

62 Januory 1981 © DYrE Pu~lic.tior" ln< 

reflec ted at the first surface, some is 
absorbed by the shield material, some 
is reflected by the second surface, and 
some passes through. In general the 

aga inst low-frequency magnetic 
fields. 
•At high frequencies, a good conduc­
tor suitably shields against both elec-

Summary of Noise-Reduction Techniques 

Suppressing noise at the source: 

1. Enclose noisy sources in a 
shielded enclosure. 
2. Filter all leads leaving a noisy 
environment. 
3. Shield and twist noisy leads. 
4. Ground both ends of coaxial­
cable shields to suppress radiated 
interference. 
5. Limit pulse-rise times where 
possible . 

Eliminating noise coupling: 

1. Twis t and shield signal leads. 
2. Ground shielded leads used to 
protect low-level signals at one end 
only. 
3. A void ground leads in common 
between high-level and low-level 
equipment. 

4. Keep ground leads as short as 
possib le. 
5. Separate noisy and quiet leads . 
6. Use a single-point grounding 
system . 
7. Avoid ground loops. 
8. Keep sensitive-signal leads as 
short as possible. 

Reducing noise at the receiver: 

1. Use frequency-selective filters 
where applicable. 
2. Use shielded enclosures for sen­
sitive circuitry. 
3 . Provide proper power-supply 
filtering . 
4. Separate signal and hardware 
grounds. 
5. Use shielded cables to protect 
low-level signals . 

Photo 6: Tl1e underside of an Atari 800. Metal plates enclose tlie processor and 
memory. The green prin ted-circuit board on tile lower left contains t!te keyboard cir­
cuit. Since it runs at low frequencies , it does not require a shielded enclosure. 
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NOW CLEANING YOUR OWN 

DISKE 11 EHEADS COULD SAVE 


YOU A$40 SERVICE CALL. 

AND AIDT MORE. 


The recording heads on your 
diskette drives may be dirty­
and lhat can cause you a lot of 
grief.There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 

In seconds-and leaves 


your heads 

"Computer Room Clean•: 


8

The Scotch' head-cleaning 
diskette kit lets you clean the 
read-write heads on your 

11 or SW' diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides-all the thin$JS that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad In Its jacket
with the cleaning solution. Then 
insert the 1acket into the dlsk· 
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscoplcany cleaned 
without wear, without abrasion. 

This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleanlng­
lt's the best Insurance you 

can get. 
This fast-cleaning new Scotch 

kit comes with everything 
you need (Including special 
fluid, appllcatortip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head-clean· 
ing diskette kit, you could save 
yourself a lot more than just a 
service call . So try this remark­
able kit today. For the name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800-328·1300. 
(In Minnesota, call collect : 
612·736·9625.} Ask for the 
Data Recording Products 
Division. 
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OPTIMIZED SYSTEMS 

SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 

OSS CP/A is an all new, disk-based 
ope rat ing system which provides 
commands and utilities similar lo 
CP/M . CP/A has byte and block 1/0 , a 
simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own com· 
mands or device handlers. CP/A is 
expandable , flex ible , consistent, 
easy-to-use and available now with 
compatible program products: 

BASIC - Some of the feaiures of OSS 
BASIC are syntax checking on program 
entry. true decimal arithmetic (great for 
money applications). 32K byte string sizes. 
llexible 110. long variable names (up to 255 
significant characters). and the abil ity to get 
and put slngle bytes. 

BUSINESS BASIC WITH PRINT USING ­
This is virtually the only basic available on 
the Apple that has PR INT USING. It also 
has record 1/0 statements and all the 
features of our standard BASIC . 

EDITOR/ASSEMBLER/DEBUG - OSS 
EASMO is a total machine language de­
velopment package. The editor provides 
functions like FINO, RE PLACE. etc. The 
assembler uses standard 6502 mnemon­
ics, can include multiple files in one assem­
bly, and can place the object code in 
memory or to a disk Ille. 

Prices of CP/A w~h : 

BASIC . .. . ................... $ 69.95 
Business BASIC . . . . . . . . . . . . . . 84 .95 
EASMD . . . .... .. . .... . .. .. . . . 69.95 
BASIC EASMD . . . . . . . . . . . . . 109.95 
Business BASIC + EASMD ... . 124 .95 

l'\oquires •Bl( RAM and DISK 

A'10 $3.00 for •hll>Plng and hondlirlg in conllnen1al USA. 
Calr1om1B reoldonis odd ~. V1$AfMM1e1 Cha'l)e wel· 
come. Personal ehoekS rOQU1110 two weoh.S IO ttear. 

SEE YOUR DEALER or ORDER TODAY 

OPTIMIZED SYSTEMS SOFTWARE 

Is a product of 


Shepardson Microsystems. Inc. 

20395 Pad ffca Dr.. Suite 1088 


Cu~rtlno. CA 95014 

(408) 257-9900 


CPIM Is a rog•stereo Ua()emark or Digi tal Res earch 
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tric and magnetic fields. Filtering 
•Shielding effectiveness is increased Grounding and shielding were 
with thicker shielding material. prescribed to eliminate noise at the 
•In practice, actual shielding effec­ source . The final measure, fi ltering, is 
tiveness obtained is determined by applicable either at the source or at 
the leakage through seams and joints, the receiver. Filtering is genera lly the 
not by the shielding effectiveness of easiest form of noise abatement. It is 
the material. primarily used to reduce noise con-

Photo 7: Tl1 e Atari co111p11lers allow the user to plug in special game and business pro­
gram cartridges. Tliese ROM packs (read-only-memory modules). which are co nnected 
directly to the processor bus , must also be kepi within the shield wlren tile com puter is 
running . Tliis is accomplisl1ed using a special molded, %-i11cl1 (9.5 mm)-thick socket tl-iat 
is electrically part of tire shield. A plate of ah1mim1m with conductive gasket material 
around the edges is attached to the cover. When the cover is closed, the mem ory is co111 ­
pletely shielded and v irtually no electrical noise is emitted. · 

Photo 8: To reduce any high-frequency harmonics that might radia te from the video­
monitor cable, a toroidal ferri te core may be wrapped in the line. 
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HE World Class Multiprocessor 

From Guangzhou. China to Norwich. England. From Banphai. 

Thailand to Pasadena California. A proven record of performance 
and reliability in installations throughout the World makes the 
DISCOVERY MULTIPROCESSOR the international choice in 
multiuser microcomputer systems. 

WORLD CLASS SOFTWARE 

Our Distributed Processing Oper· 
atlng System, dpoe/ 2 '" , resides in 
the Service Processor, establishing a 
CP/Mt environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling. for 
Interprocessor communication and 
for private, public and shared· update 
flies. Several processors can be em· 
ployed concurrently by a single user 
via the enhanced batch submit facil­
ltlea. And with DISCOVERY all 
CP/M compatible programs will 
8IC8C:Ute Without modification, thus 

Whatever your language. No matter 
11..llDlSCOVERY Is THE World Class Multiprocessor. 

-~-woursoftware investment 

Ulrements, 

WORLD CLASS HARDWARE 

The ACE 64K Distributed Process· 
Ing single board Computer. the 
dpc-180 .• gives the DISCOVERY 
MULTIPROCESSOR its unique 
architecture. One OPC is dedicated 
to each user providing exclusive use 
of the onboard Z-80. 64K ram and 
serial 1/0. Shared storage is pro­
vided by an expanded DPC used as 
the Service Processor. Additional 
users can be added at any time by 
simply inserting additional DPC's 
into the standard S-100 bus - up to 
16 in a single chassis! 

t CP/ M Isa registered TM of Dlgltal Research. Inc. 

The ACE DISCOVERY MULTIPROCESSOR dedi­
cates a complete. 64K Z·SO Distributed Processing single 
board Computer. the dpc-180~ to each user. An 
expanded DPC coordinales all ol the system activities. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpe-180• Is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals Including a 26M byte hard 
disk subsystem can be supplied on request. 
Dealer and OEM Inquiries are Invited. 

Action Computer Enterprise, Inc. 
pl, Pasadena, California 91105 USA • Cable ACEPAS Pasadena • (213) 79&:Z«ti 
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Figure 6: Within the computer and be­
------ tween peripherals, signals are digital. (6a) 

"'' 	 Such signals are square waves with very 
fast rise times, composed of the fun­
damental frequency, w, and all the odd 
harmonics of the fundamental frequency . 
In a computer with a clock frequency of 8 
MHz , there will be radiated noise at 8 
MHz, 24 MHz, 40 MHz. etc. (6b) The 
amplitude becomes less at each higfier 
harmonic. 

=4V sin wt + 4vsin 3wt + 4Vsin 5wt + 4Vsin 7wt + 
11' 311' 511' 711' 
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Figure 7: A simple low-pass line filter with homemade inductors. 

duction into or out of the AC power 
lines. 

A circuit used as a power-line filter 
is a low-pass filter ideally designed to 
supress all frequencies above 60 Hz. 
Such filters are commercially 
available from many sources but a.re 
also easy to construct. 

U you prefer to build a simple line 
filter, figure 7 shows the schematic 
diagram of a typical circuit. This cir­
cuit is applicable for use in instances 
of minor television interference. It 
should clear up most line-coupled 
noise problems. 

As a practical matter, simple line 
filters are less than ideal. Typical 
commercial single-section line filters 
use toroidal inductors and provide 
about 55 dB of attenuation at 3 to 5 
MHz. Attenuation can be typically 
increased to 70 dB by adding a second 
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LC (inductance/capacitance) section. 
A line Hiter should be used on the 
computer and any susceptible 
receivers. 

If your TV reception is still garbled 
or nonexistent after you install a line 
filter, then your set is picking up 
radiated noise through the antenna 
input. Generally, you will find the 
VHF (very-high-frequency) channels 
to be affected much more than the 
UHF channels. This is because most 
of the noise energy generated by the 
computer is at frequencies below 100 
MHz (VHF channels 2 thru 6 are be­
tween 54 and 88 MHz).At frequencies 
above 470 MHz, where channel 14 
starts, there isn't much energy in the 
noise spectrum. 

The process of eliminating 
radiated-noise pickup starts with 
replacing the 300-ohm twin-lead cable 

t l8.5mm--j 

31~ ln .__j l 
~l121n. , 12 . 7mm 

10 TURNS 

NUMBER 16 \N IRE 

FOR L 

from the antenna to the television 
receiver with 75-ohm coaxial cable. If 
the problem persists after you do this, 
then additional filtering is in order. If 
the noise is determined to be a single 
frequency, such as that emitted from 
a Citizens' Band radio transmitter 
next door, then a parallel-tuned trap 
that singles out this one frequency 
should be used. Figure 8 shows such a 
filter circuit. 

Computer-generated noise is 
broadband rather than narrow-band . 
A parallel-tuned trap cannot be used, 
and a different filtering technique 
must be employed. A high-pass filter 
on the set's antenna input may be 
needed. The system dock frequency 
of most computers is between 1 MHz 
and 8 MHz. Harmonics will, of 
course, reach much higher frequen ­
cies. The harmonic amplitude 
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Figure 8: A parallel-tuned trap filter for use on FM-radio or television sets. Each LC 
combination is set for resonance at the frequency that is causing the interference. Trap 
filters are suitable only for eliminating narrow-band interference such as that from 
Citizens ' Band radio transmitters. 

Here, the center frequency trapped by the fil ter can be calculated from the equation 
f0 =159.21.J[E, where fo is the resonant frequency in Hertz , L is the inductance in 
microhenrys, and C is the capacitance in microfarads. 

IO pF' 

JOO!l300!l 
AN TENNA ANTENNA Lz 
TERMINALS 

lOpF' 

Figure 9a: A high-pass filter for use with 300-ohm antenna cable . A high-pass filter can 
be used on television-receiving sets and FM-radio receivers to reduce or eliminate noise 
at frequencies under 50 MHz , such as that produced by personal computers. These 
filters pass frequencies above 54 MHz (where the VHF-TV broadcast band lies) and at­
tenuate any lower frequencies where noise may reside. 

In this design, the inductors L, and L, are made from eight turns of 18-gauge wire in a 
coil 19 mm (J,'4 inch) in diameter, 25.4 mm (1 inch) long. 

Figure 9b: A high-pass filter for use with 75-ohm coaxial antenna cable. In this design, 
inductors L~ and LJ are made from four turns of 14-gauge wire in a coil 6.35 mm (1,_.. 
inch) in diameter and 12.7 mm (1/z inch) long, tapped one-half tum from the end. Induc­
tors L. and L. are made from ten turns of 22-gauge wire in a coil 6.35 mm (114 inch) in 
diameter, with the turns spaced at 3.175 per cm (8 per inch). 
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diminishes with each successive fre­
quency multiplication. 

If we can presume that practically 
all of the radiated noise is below 54 
MHz where channel 2 starts, then we 
can construct a filter that passes only 
the frequencies above 54 MHz. The 
filter should actually be set for a cut­
off frequency of 45 MHz to reduce at­
tenuation at the desired frequencies 
above 54 MHz. In combination with 
coaxial cable, the high-pass filter 
usually remedies 80 % of all in­
terference problems. Figure 9 shows 
the schematic diagram of a typical 
high-pass filter. 

The use of a coaxial cable, a line 
filter, and an antenna filter should get 
you out of the digital doghouse . 

In Conclusion 
EMI is but one of the many prob­

lems confronting computer users . I 
have only touched on a few of the 
basics in this short article, with my 
concern obviously centered on the ef­
fect the computer has on other equip­
ment , I hope that I have provided you 
with some solutions. 

The effect the environment has on 
the computer is an entirely different 
matter. You have probably noticed 
that I have tactfully avoided discuss­
ing things like voltage spikes, line 
fluctuations, frequency variations, 
and line in terruptions. While often in­
cluded in the consideration of EMI. 
problems of power-line performance 
is an entirely different subject, requir­
ing different solutions. 

Noise filtering may improve your 
relations with your neighbor, and 
reduce the susceptibility of your 
equipment to transients, but it will do 
nothing to save you from the power 
company. It remains for me to cover 
this latter problem 
discussion.• 

in a separate 

Next Month: 
Mi/torr-Bradley 's Big Trak is a 

clever toy. Wireless remote control 
makes it even more clever. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for the articles he 
presents each month . These articles are 
available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 
03458. Ciarcia 's Circuit Cellar covers ar­
ticles appearing in BYTE from September 
1977 thru November 1978. Ciarcia's Cir­
cuit Cellar, Volume 11 presents articles 
from December 1978 thru June 1980. 

Circle 204 on Inquiry card. -+ 



16K TRS-80 Model III. The new standard in 
personal computers - packed with the advanced fea ­
tures you want, yet priced unbelievably !owl The 
Model Ill's handsome one-piece cabinet includes a high 
resolution 12-inch monitor that displays 16 lines of 64 
upper/lower case characters. and graphics. It also includes 
a 65-key typewriter-style keyboard with data pad. There is 
room inside for two optional double-density disk drives ­
and you can add two more external drives for a total of 
approximately 670K bytes of_on-line storage. Model III 
comes with a two-speed cassette interface, so most of our 
huge library of Model I, Level TI software can be used. And 
the new 1500-baud mode gives you really fast cassette VO. 
The very powerful Model Ill BASIC language, contained in 
14K of ROM, features automatic line numbering, tracing, 
PEEK and POKE, machine language programming, key­
board-controlled screen print. VO device routing, repeating 
keys, special characters and lots more. Other Model III fea ­
tures include a built-in real time dock, cassette jack and 
Model III bus, plus a built-in printer interface for direct con ­
nection with Radio Shack printers. With the built-in RS-232 
firmware and the optional internal RS-232 board, commu­
nications is a snap! Model III is expandable to 48K RAM at 
any time. and is also available with 4K RAM and Level I 
BASIC (for only $699*). A full-blown 32K. 2 disk system 
with RS-232 ls yours for only $2495.* This is the break ­
through you've been waiting for. Come in and try Model IU 
today. 16K TRS-80 Model III . ..... . .... . ... Only $999• 

13-Inch 

Color TV Recelver 


Available Separately. 

Only $399* 


16K TRS-80® Color Computer. Vivid 8-color graph­
ics, sound , the high performance 6809E microprocessor 
and more - at a very affordable low price! This amazingly 
portable new micro attaches in seconds to any TV set. Use 
it at work, at school or at home. Its Extended Color BASIC 
language provides unique commands for graphics manip­
ulations. easy machine language programming, complex 
musical sounds (with more than one note!), PEEK and 
POKE, specific error messages and much more. A built-in 
RS-232 serial interface lets you attach a modem for com­
munications or a serial printer. Of course, you can save your 
programs on cassette (at a fast 1500 baud)-or just pop in 
one of our instant-loading ROM Program-Paks for a wide 
variety of fast-paced games and valuable personal applica­
tions. Like all TRS-80s, it's easy to expand - add a printer 
now, disk drives are on the way. An optional pair ofjoysticks 
brings extra maneuverability and real excitement to com­
puter games. The TRS-80 Color Computer is also available 
with 4K RAM and Color BASIC Cat just $399*). This is the 
multipurpose computer you've been waiting for. Try it today 
at your nearest Radio Shack store, Authorized Dealer or 
Computer Center. 16K TRS-80 Color Computer with 
Extended Color BASIC . . . .. . .. . .. . .. . .. . . . Only $599• 

ad1elhaeli 

The biggest name in little computers@ 

A DIVISION OF TANDY CORPORATION 

"Retail prlces may vary 1t! lndMdulll Slores nnd dealers. Ask for our FREE 1981 TRS-80 Computer Calalog or Wrtte Dept. 79, l.300 On.e Tlll\dy Center, Fort Worth, Texas 16102 



While some of the features of 
Terak's new 8600 can be found in 
other computer graphic systems, 
no other system in the $5K-$20K 
price class (and even those costing 
thousands more) provides a com­
parable combination of features 
and benefits. Features such as 

Low Entry Cost The basic 
8600 color system is priced at about 
$15,000. It can be upgraded to 
higher resolution and a greater 
number of colors, but even fulJy 
expanded it still comes in at Jess 
than $19,000. 

Or, you can start with a black 
and white system for less than 
$8,500 and upgrade to color at any 
time by the addition of a color 
processor and monitor. 

Simultaneous 
Graphic/Text Display 
The 8600 offers outstanding 
control and formatti ng of both 
graphics and text. Completely 
under user control, the multiple 
memory planes permit simul­
taneous display and indepen­
dent manipulation of text and 
graphics to achieve special 
effects such as overlays, scroll­
ing and zoning. This capa­
bility, in conjunction wi th 
Terak's unique flexible charac­
ter generation, enables the 
8600 to present visual displays 
that are unequalled by any 
other system of its class. 



Dual Processors For Speed and 
Aexibility The two 16-bit proces­
sors (each with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput. The 
result is more available user space 
in memory, faster processing and 
increased flexibility of operation. 

DEC Based Hardware and 
Software The DEC based hard­
ware and software includes the 
LSl-11 main processor, RT-11 oper­
ating system and Q bus compati­
bility. As a result, the 8600 will 
support a variety of software and 
easily integrates peripheral devices. 

USCD Pascal, Too The 8600 
also supports the easy to use USCO 
Pascal operating system for pro ­

gram development, text editing, 
word processing and interactive 
applications. 

Siggraph Core Standards, 201. 
Level Graphic support is pro­
vided for USCD Pascal and RT-11 
for Fortran, Basic and Pascal . 

The Other Reasons? Add such 
things as graphics display list 
processing, a high resolution quad­
rant, four modes of display blank­
ing, emulation, remote on-line 
diagnostics, etc. The list goes on 
and on. But to fully appreciate 
the system you should see one in 
action. We'll be happy to set up 
an appointment. Just contact us. 

t:erak 

CORPORATIO N 

14151 North 76th Street 

Scottsdale, Arizona 85260 

(602) 998-4800 

Clrcle 39 on Inquiry card. 

DYNAMIC 

FEATURES 


The 8600 also offers several 
dynamic features that are 
impossible to illustrate and 
must be seen to fully appreciate. 

Fill Algorithms 
Terak's fill algorithms are fast 
and allows you to fiU the inside 
of simple or complex geometric 
figures without calculating points. 
This not only helps define charts, 
graphs, etc., but greatly enhances 
the appearance of presentation 
material. 



The NEC pc..soo1: A New 

Japanese Personal Computer 


Michael Keith 

046 Abbington Dr 


Hightstown NJ 08520 


C P Kocher 

505 South 42nd St 


Philade.lphla PA 19104 


One of the products attracting a lot 
of attention at the 1980 NCC (Na­
tional Computer Conference) in Ana­
heim, California was the PC-8001 
personal computer produced by NEC 
(Nippon Electric Company) . Because 
this well-made little machine has been 
selling briskly in Japan, NEC was try­
ing to gauge consumer reactions to 
the PC-8001 that would aid them in 
deciding whether or not to sell it in 
the US. 

This article is based on our evalua­
tion of a PC-8001 that some col­
leagues purchased in Japan. When we 
first received it, we were bewildered 
because all the instructions and docu­
mentation were in Japanese (with 
only the BASIC commands in 
English) . After several months of 
poking, playing, and progamming, 
some syllable-by-syllable translitera­
tions of the katakana (a Japanese 
syllabary) instruction manual, and a 
few puzzled visits to Hiro, a Japanese­
American co-worker, we beJieve that 
we have a good understanding of the 
PC-8001's most important features, 
its strong points, and its limitations. 

Photo 1 shows the basic com­
ponents of the computer. It consists 
of two units: a keyboard (including 
both the processor and memory) and 

72 January 1981 €> ll\'TE Publicotioru Inc 

The processor Is an 
NEC version of the ZSO 

running at 4 MHz. 

a color monitor, and it features a 24 
K-byte version of Microsoft BASIC in 
ROM (read-only memory). The dol­
lar equivalent prices of the keyboard 
unit and monitor are $700 and $910, 
respectively. [These prices, however, 
may be only distantly related to the 
final price of the American version of 
this microcomputer .. . .GW] 

Keyboard 
The eighty-two-key keyboard has a 

high-quality standard English alpha­
bet keyboard, five user-definable 
function keys, and a separate numeric 
keypad. In the normal mode, the user 
can enter uppercase and lowercase 
Roman characters; if he presses a 
locking shift key, he can enter char­
acters in the Japanese katakana sylla­
bary as well . Pressing a letter key and 
the nonlocking "graph" key causes 
one of a set of graphic characters to 
be displayed; this set includes bars, 
arcs, crosses, hearts, spades, clubs, 
and diamonds. (Although the kata­

kana character set may appear useless 
to most American users, the char­
acters are visually interesting and 
nicely augment the set of graphics 
characters.) All the characters avail­
able are shown in photo 2 . There is 
also a reset button on the back of the 
console, so it can't be hit accidentally. 

Inside the keyboard unit, the most 
noticeable feature is the switching 
power supply, which is mounted in a 
long, thin metal cage (approximately 
38 by 6.35 by 3.175 cm (15 by 2'/2 by 
1 1/ t inches]) extending along the en­
tire rear of the keyboard enclosure. 
(See photo 3.) The elongated shape 
allows the entire power supply to be 
suspended over the printed-circuit 
board under the only portion of the 
cabinet that can be vented. During 
operation, however, the power 
supply remains cool. 

The 22 .9 by 38 .1 cm (9 by 15 inch) 
printed-circui t board has three 
layers, but the center layer does not 
appear to be nearly as extensive as the 
other two layers. There are at least 
sixteen test-point posts staked into 
the board . 

Most of the integrated circuits are 
mounted directly on the board, but 
the circuits that are either expensive 
or might have to be replaced (the 



memory, central processor, OMA 
[direct-memory access) controller, 
USART ~universal synchronous / 
asynchronous receiver-transmitted, 
video display device, and font mem­
ory) are all in sockets. The board is 
easy to remove because all connec­
tions to it-power, keyboard, beep­
er-are made with plugs and sockets; 
there are no external connections or 
even jumpers soldered to the board. 

The processor is an NEC version of 
the ZBO running at 4 MHz. The 
BASIC ROM occupies the 24 K bytes 
of memory from hexadecimal 0000 to 
SFFF, and hexadecimal locations 6000 
to 7FFF are available for an expansion 
ROM. Standard programmable mem­
ory extends from hexadecimal loca­
tions COOO to FFFF, with locations 
8000 to BFFFF available for expan­
sion. The board has empty sockets 
available for both expansion ROM 
and programmable memory . A time­
of-day clock is included on the board 
(see figure 1). 

The video controller is a custom 
NEC integrated circuit. There are two 
separate video output connectors on 
the back of the keyboard unit. A 
5-pin DIN (Deutsche Industrie Norm) 
connector provides a baseband video 
signal for a black and white monitor 
and a similar 8-pin connector pro­
vides red-green-blue signals for a col­
or monitor. With a black and white 
display, colors appear as different 
shades of gray. 

In addition to a video-out signal 
and ground, the 5-pin connector pro­
vides VDD ( +12 V) and horizontal 
and vertical sync signals. The 8-pin 
connector provides Voo. ground, 
color-clock signal, horizontal and 
vertical sync signals, and red, green, 
and blue signals . Although the color 
monitor has an audio amplifier and 
speaker, the processor does not use 
them. The only sound made by the 
PC-8001 is provided by a 2-inch 
speaker mounted on the power sup­
ply. The user can only control the 
duty cycle of a fixed-frequency 
beeper. 

Another DIN connector and an 
adapter cable provide an interface to 
any standard cassette recorder for 
program loading and storage. The en­
coding scheme is 600 bps (bits per sec­
ond) FSK (frequency shift keyed) 
Kansas City format {which uses 1200 
and 2400 Hz frequencies ). This en­
coding scheme is very robust- unlike 
many computers, almost any volume 
setting on the tape recorder is okay . 

A relay inside the console controls the 
tape recorder motor (or any other 
motor for that matter-a MOTOR 
command in BASIC allows a user to 
toggle this relay}. 

A 16-pin socket on the printed­
circuit board serves as an RS-232C 

Photo 1: The NEC PC-8001 personal computer system. Shown here is the basic system: 
higlz-reso/ution color monitor, keyboard unit, and documentation (reference manual, 
BASIC manual, and BASIC reference card). 

Photo 2: A display il/ustrating the colors and the character set on ll1e PC-8001 . Jn addi­
tion to complete ASCII, there are various graphics characters , control characters, and 
katakana characters. 
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connector, while cutouts at the back 
of the cabinet give access to a pair of 
edge connectors on the board. One is 
for a printer and one is a OMA chan­
nel. An expansion unit is available to 
interface the OMA channel to up to 
four disk drives, two RS-232C serial 



CompuMart
1et•s you put•em 

NEW from 
Lear Siegler! 

IT"s here- IT is IM dHlerence 
be1ween too smart and 100 dumb 
IT 1s tho new Intermediate 
Terminal from Lear Siegler.132 cot pnn1er. High auallly at a 

super p1 ice. Doi matrix. serial parallel 

NEC The First Name in Letter 
Quality Printers. 

CompuMBrl otters beautiful print 
quality wi1h NEC Spinwrlter terminals. 

on trial 

with 
10day

free return 
CompuMart has been selling computers by 

mail since 1971 . Our thousands at satisfied 
customers rely on CompuM art for services 
not generally availab le from lhe others_ 
Namely: 

• Product Selection/Each product adverllsed 
by CompuMart has been evaluated by our In· 
house stalf for best price, performance, and 
supplier reliabi lity. 

• Return Privilege/Aller recelpl or our prod· 
ucts, you are prolected by CompuM art's 
exclusive, 10-day return prMledge gOOd for all 
producls except soilware. 

• Support/Our Customer Service Dept . and 
expert technicians are always there to assist 
you by phone or at CompuMart's outlets. Our 
knowledgeable phone sates force can provide 
you with detailed information and complete 
product specificat ions. 

• Phone Ordering/For added convenience, 
CompuMart maintains a toll-free o rdering 
number. 1·800-343-5504. 

• Phones op1;m MT W Th F 8:30 a.m . . 7 :00 
p .m . Sat. 11:00 a.m . • 4:00 p.m . 

The Spinwrllers, both KSR and RO 
versions, give unsutpassed hatd 

copy ou tpuI. CompuMart offers 
a complete range ol NEC 

Spin-wrilers ­ Call our 

expert satesforco_ 11!1!111··~!= 

Compumarl will throw m 
a FAE E fabr•c rlbbOn and 
Currier 72 element when 

you buy a NEC from us 

We've got the fo llowing Lear 
Siegler Terminals In Stock at prices 
too low to print - Call tor quotes. 
ADM ·3A Industries la•orite dumb 1ormlna1tor 
some very smarl reasons, 

ADM·3A. + New lrom Leat Sle{llet. CALL! 

ADM-31 . The 1erminat that's too smart lo 
be con sidered dumb. 
ADM -42.. Available wil h keyboard or wl1hou1, 
semi ln1elllgent terminal ollerlng tremendous 
user flexibil ity. The optional conllgura1ions 
are amazing. Call tor details. 

Limited Time Offer 
We've slashed our Hazeltine prices 
again! 
Hazeltine 1410 Ust $650 
Hazeltine 1420 U st $995 
Hazelt lne 1500 List $1095 
Ha.?eUlne 1510 U st$1395 
Hazeltine 1~0 List$1585 
Hazeltine 1552 Lisi $1395 

CompuMarl $749 
CompuMan Sll25 
CompuMart $965 
CompuMatt $1135 
CompuMan $1199 
CompuMart 51 2"35 

Cale lators 
HEWLETT-PACKARD'S HP-41 C 
HP.,41C C1lcul11or $28&.00 
Tha Syolem 
Memory Modules. For storing pr09rems or up to 
2,0DO llnes of program memory ...• , , •$45.00 

" Extra Smart " Card Reader. Records programs 
and data back on to blan~ mag-cards ...•. $199.00 
The Printer. U,pper and Lower case, High 
resolution plotting, Portable Thermal operation 

....... $355.00 
Applfcatlon Modules .•....... $45.00 EACH 

Texas Instruments fl.9914 
Home Computer 

Save $300 on this 16·Bil computer with 
monitor 

Tl·99/4 wlo Monitor 

NOVATION CATTM 
ACCOUSTIC MODEM 

$659 

• Bell 108•Answer Orlglna1e 
• 300 Baud 
Looks good., works graa11 

• Low Profile Design 
$179.00 

NEW! D·CAT 
Olrecl Coupler from NOVATION $199. 

Mon.tors 
EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 
Monitor for $379! 

NEW FROM SANYO- Four Gru1 Mani· 
tors al Low CompuMart Prices. 
Sanyo's new line of CRT dala display monl1ors are 
speclflcally designed rot the display ot alpha· 
numeric or graphic data. 
9" Sanyo Monitor s111s 
12· Sanyo Monitor $289 
12" Sanyo Monitor wllh green screen 
$299 
13" Sanyo Color Display Monitor 
$495 

& curren1 loop s1andard. 180 c.p.s. Bi·Olrec lional 
Memory ln18fjrated Circui ts · Call for Oly. discounts 
when ordering over 50 units. 

Motorola 41 16 1200 Nanosec0t1d, Plas1ic) $4,50 EA. 
Fairchild 2114 1s1andard Power. Plastic) $4.50 EA. 

NEW From Integral Data 
The IDS 445 Printer 
So now all we can tell you is 1hat il's ran1as11c. F'rioed 
lower than ll\e 440 and equlpJMld with a belter prln1 
head , Advanced technology stokes! 
IOS 445 w/Gra~hlcs Capabllllfes $894 
IOS 445 wlo G<aphics CapaDlli tles $795 

The IDS460 
Since i1s ln110<1uclion 5 mon1hs a110 this 
printer has already proved itself. Features 
Include: Couespon dence quality printing, 
High· resolution graphics ~ 
capaDlli1y, 
programmable - 4~ 
print ius1111~alion 
- a great pnnter. 

/ 
~ ... 

.· 

Sl ,295 

-····\ 

CENTRONICS 
PRINTERS 
New ! The incredible Model 737· Correspondence 
and Draft Quality PrlnHng for Under Sl ,000. This is 
the first printer In 11s class to offer pnnl quality 
sultable tot 1ex1ptocesslng, plus the perfoimanc.e 
and application flexibility required lor data pro· 
cesslng . 

, 737· 1Warallcl lnterface)- S899 

737·3 (Serlal lnterlacaj $1,045 

Tractor Feed Printer· Centronics' Mos1 Popular 
Model. Perfect for 1he needs ol a small business 
sytl!Sm. Recommended by Apple and Radio Shack. 

$1,079 
FREE CaDlc w11h purchase or any Centronoc~ printer 

The Omni 810 Printer from 
Texas Instruments 
Tl Omoi 820 Receive-Only (RO) Package. Includes 
machine.mounted paper tray and cable. A com­
pressed print option and device forms con trol ate 
standatd features. S2,155 

Tl Omni 820 Keyl)oard Send Recei•e (KSAI Package 
comes wirh lull ASCII keyboat d wl1h numeric key-pad 
and an EIA cable with autospeed select. $2,395 



PL6S High Level Language 
Paper lor 1he AIM (roll> 
Rockwell 's 4-slot Motherboard (SALE) 

S125 
s 2.50 
$175 

CompuMarrs Mlcroflex 65 Sysiem for your AIM 
Includes' Adapter Buffer Mod ule wl 4·slol modu le 
stack, BK AAM modul e, 16K PROMIAOM modula, 
Asynchronous communications Interlace. & Pow&r 
Supply S1 ,299 

Call or write tor 
our complete 
MicrofleK 65 
brochure 

Piggy-back 
lor lhe A IM. 

all Level II BASIC tapes. Reads an SYSTIOM tapes.. 
Full range of perlpheral5. Video ou tpu l for monltot 
and TV. Optional FASTLOAD al 8000 baud. Opllonal 
Upper/Lower case. Call lor complete specs. 

• TAS·80 is a registered trademark of 
Tandy Radio Shack 

F'tlones 
open from 

8:30a.m. to 
7:00 p.m .. Mon.· 

Fri.; 11 :00 a.m. · 4:00 
p.m. Sal. P.0 .'s accepled 

from Dun & Bradstree1 
rated companies - shipment 

cootingont upon receip1 ot signed 
purchase order. Sale prices •alid for 

month of maga.zine ela te only . al l prices 
subject 10 chaoge without notice. Out Ann 

Arbor retail store is opon 11 :00 a.m. 10 7:00 
p.m. Tues.·Frl., 10:00 a.m. 10 5:00 p,m. Sa1urdays. 

Stop by and visit 

Computers 

The Amazing 

COMPUMART'S 
EXCLUSIVE 
ATARI SPECIALS. 

3 Ways to save when you buy 
the Atari 800 from us. Choose from•Jll 
one at the follow ing otters. -' \,, 

ll Free 8K al memoty with purchase ATARI 
(So your Atar i wlll come to you with 24K .] 

2) Fru 410 progtam reco<de1 wllh purchase ($89.95 
value) . 

31 S tOO ofl Atari OISI< Or lve purchase. 

ATARI 800 Personal Computer 
System -
Comes with 800 Operators Manual, 16K AAM 
Memory module, 10 K AOM Operating System, 
power supply, TV Switch Box. 5950. 

PERIPHERALS 
Atari 410 Program Recorder (FAEE wipu1chase of 
Atari 800) S 89.95 

Alari 81 0 Disk Drive (S100 all wllh purchase) 699.95 

New Dual Dlsk doubl& densi ty \499.95 

825 Pr inter tCenlranics 7371 

RSZ32 1n1e< face wlCabte 

NEW ! Light Pens 

New l V151ca1e for At4;1iri 

NEW! The PMC·80 
The new 12K compuler 

99 5.00 

249.95 

74.95 

$199. 

that's SOFTWARE ~~ COMPATIBLE with · 
the TRS-80. • ( .. 111.1.... f 

11 
t 

Level II 16K at $645 

Ju st think, now YoU can chooi;;e from the l housands 
of software packages already developed tor the TRS­
80 a11d run them on a compu ter costing only S645. 
But the PMC-80 is more lhan just a computer thal 
accep ts TAS-ao soltware. It s leatures include: Reads 

/-·- -·...-...:...... 

We carry the most complete inventory 
of Apple computers, peripherals, and 
software. CALL! 
Our Best Selling Apple System: 

S""e o•e• $250 on our most PQpu lat 

ApplB Sysrnm. Syslom•mcludcsa 48K 

Apple II , Apple 01sk & Con troller. and 

a Sup R Moo AF Modulator 


LISI: $2.020 


Compumatl Sala P1lce: Sl.769 

New l rom Appl& tor lhe Appl& II: 


OOS 3-3 Corwer1 disks to 16 sector format for 23% 

more storage and faster access $60 


APPie Plol. The pertect graphic oomp1emen1 for 

ViSiCafc. 

Dow Jones News &. Ouofes 

Adventu<e (Use·s 48K) 

DOS Tool Ki t 

Apple Fortran 

Si lentYl>e Printer wlXface 

11\slcalc 

Ta> Planner 

Ftom Symtech & Info Unhm• l&d 

Supet Sound Generator (mono1 $1 59 
Light Pen 

X· 10 Con troller (plugs Into paddle port> 

F1om Person11 Soflw11e 

VtSlcalc 

Desk top plan 

New f1om Videx ! - Video Term 
80 Col. x 24 llne 
7 x 9 matrix, pru9 1n compa1ible board for the Apple 
II. Price 5325 wi1hout graphics EPAOM. With 
graj)hics EPAOM $350. 
New from MUSE 

Th Voice 5:39_95 
Super Text 599.00 
Address Book $49.95 

Moun tain Hardware - ExpaM1on accessories for 
)'Our Apple 

ln tro VX-10 S~stem 

Super Talker 

The MuSic System 

AOM plus board wlkeyboard filler 

Clock Calendar 

16 Channel A to D Convenor 

Apple Expa11slon Chassis 

ROM Wri ter 

Mlsc1111aneous Apple II Accessories: 

Easy Wn1er (80 col. need Videx> 
Easy Mover 

Easy Mailer 

Oysan Oiskeltes 

S.S.M. Serial & Pa1allel Apple lnL&rface 

ABT's Numeric Key Pad 

---COMMODORE- -- ­

Buy direct from lhe bigges t - Compumar t has dfl liv· 
ered more Commodofe compulers in t he U.S. Hlan 
any olher da.ter. We were Commodore's firs t dealer 
and carry e'llery1hing Com.modore manulaclure5. In 
slack 101 Immediate delivery! Call us now 10< low 
prices and special dea Is. 
NEW FOR PET: 

Visic:alc (Need 32 K a.nd a d1sl\ clme> S199 

W0<d Pro 1. 529.95 • Word Pro 2. $99 .95 • 

Word Pro 3, S199.9S • W0<d Pro 4, $299.95 • 

(••• 

s10 
S95 

$35 

575 

$200 

$595 

$149 

$120 

(stereo> S259 
5249 

$49 

$149 

$99 

$289 

$299 

$545 

5199 

$280 

$350 

$650 

S17S 

$249 

s 49 

s 69 

ea. 5 5 

5225 
$110 

HP85 
Hewletl·Packa.rd·s Personal Compuler fo1 l11dus1~. 
This ext remely PQrtable computer leatures ex­
tended BASIC 10 solve your problems quickly and 
eff icienlly along with an advanced graphics sys­
lem 10 &nhance communication. 

We carry H.P. Peripherals (Disk Drives to Grnphlcs 
Plott ers> Enhancemenls: (SA.S IC Training, Ger>eral 
Statistics. Financial Decision , Math, Llnear Program­
ming S95 ea.>: HP-85 Accessorl&&; (Enhancemenl 
ROMS, ROM drawer. Overheac:I TranSParency Kit>: 
Supplie.s: (Plotter Pens. Tape Cartrldoes>; tn1e1face 
Modules (HP·IS lnlerface. HP·IB Interconnect 
Cabins. Serial (AS·232CJ ,.,..-· 
Interface Module>. l 

1,11, 
We can ge1 your evety 

HP p&rlpheral made for the 

HP·85. CALL FOR 

COMPLETE DETAILS 

& SPECS. 

EXIDY SUPER SALE! 

We wan1 10 clean out our lnvento<y of E•idy com· 

pulers and peripherals. To do this we've priced our 

E> ldy equipment so low you'll have to call us for 

prfc11s. 


ROCKWELL AIM 65 
The single board development system 
that's perfect in the c lassroom or lab. 
Our AIM Sys1em Includes: 4K A.IM with BASIC 
ln1erpretor assembler. Power Supply, Cassello 
recorder & Enclosure $799. 

4KAIM -65 $499 

COMPUMART Clrcle40onlnqulrtcard. / ~~ 
~270 THIRD ST., DEPT. 113, P.O. BOX 568, CAMBRIDGE, MA. 02139 


We've had a reputation tor dependabili ty since 1971Member Compu ter Dealers Assoc . 



Photo 3: Inside the keyboard unit. The bottom of this photo corresponds to the front of 
the keyboard. Along the top edge is the power supply and, below it, the main printed­
circuit board. The reset button can be seen at the rear of the keyboard near the power 
cord. 

We don't nlay hard to get 

~WJ~om~~ ~ GOGGm ~~~ 

Fast reliable delivery 
of personal computer 
software programs. 

If you have an Apple or TRS-80 
computer, Minnesota Software Inc. has 
hundreds of programs - in stock and 
available right now by mail order. 

Choose from entertainment, learning or home-application programs. All software 
is immediately available and features a money back guarantee. 

TO GET A COPY OF OUR NEW CATALOG, CONTACT JOHN WEST. 
PHONE 612/426-0916. SOURCE-TCH122. MICRONET - 70040,555. OR DROP 
US A NOTE. 

MINNESOTA SOFTWARE, INC. 
5422 Fisher St White Bear Lake, MN 55110 
Apple i • rc11»tered trui<matk of Apple Computers. TR.'>-80 i• > ,..gistcrcd tradem.uk of R"'1•o Shi1Ck. A Toady Corp. 
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N-BASIC, written by 
Microsoft, Is a float lng­
polnt BASIC capable of 

operating In either 
single or double 

precision. 

ports, a parallel port, and an lEEE 
(Institute of Electrical and Electronics 
Engineers)-488 bus (see figure 2). 

Monitor 
Everyone who has seen the NEC 

color monitor has commented favor­
ably on its convergence and overall 
quality of construction. The CRT 
(cathode-ray tube) is a 30.48 cm (12­
inch) diagonal tube and has an in-line 
gun structure and dot screen face with 
12-mil (0.012-inch) dot spacing. The 
deflection yoke is the precision 
wound torodial type. Convergence is 
excellent : d uring construction, 
wedges were inserted between the 
yoke and the neck of the tube to shim 
the yoke into correct alignment. 

The chassis is transfonner power­
ed. Almost all the electronics are 
mounted on one large single-sided 
printed-circuit board. The horizontal 
scan frequency is 15,974.4 Hz, and 
the vertical scan frequency is 60 Hz. 
The monitor uses an RGB (red­
green-blue) signal interface with 
separate horizontal and vertical sync 
signals. All signals are at TIL 
(transistor-transistor logic) levels . 
Although the monitor has an audio 
amplifier and speaker, the audio line 
on the connector is tied to V DD on the 
ZBO microprocessor. The computer 
generates a format of up to 80 char­
acters per line and 25 lines, noninter­
laced. The image quality is excellent, 
as can be.seen from photo 2. 

The monitor power supply ap­
parently has some sort of time delay 
element, either intentionally or unin­
tentionally, that prevents the user 
from turning on a set that is still 
wann. If you turn the monitor off 
and then try to turn it back on again 
without waiting a minute or so, the 
screen remains dark. 

Software 
As mentioned previously, the 

BASIC by Microsoft, called N­
BASIC, is contained in three 8 K-byte 
ROMs. Contained within these 24 K 

Clrc le 42 on Inquiry card . .....,. 
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Figure 1: Block diagram of the NEC PC-8001 system . The modules w ithin the dotted lines are contained in the PC-8001 keyboard 
unit . 

POST-HASTE MAILING LIST 

Software written in UCSD Pascal* 

• 3 lines of address • Access records by full or partia l name 
• Ability to handle foreign addresses • Update fi les with screen-oriented input 
• Address lines 35 cha racters long • 50 character user definable field 
• List on 80 o r 132 charact er printer • Select records using complex se lect cri teria 
• Print 1, 2, 3 or 4-up labels • Sort selected records on up to 6 fields 

T hese are some features of our professional m ai ling list package, the Post-Haste Mai l ing List. It is designed to 
meet the demand of users of both large and small mail ing lists. The ma iling li st fi le is indexed by a B + t ree 
fo r fast record retrieval and may conta in in excess of 40,000 records if the di sk space is avai lab le. 

Post·Haste Mail ing List $100. A lso avai lab le, PFAS, k ey rile access fo r UCSD Pasca l from $100. 

C.J . WIGGLESWORTH SOFTWARE, P.O. Box 755, Cardiff-by-the-Sea, CA 92007 
• LJCSD Pascal is a Trademark of the Regents of the University of California. 
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bytes of ROM is a very complete 
BASIC, as well as a system monitor 
program. Advertisements in the 
Japanese computer magazine ASCII 
indicate that a number of user pro­
grams (including a color version of 
the ever-popular Space Invaders) are 
readily available on tape . 

N-BASIC is a floating-point BASIC 
capable of operating in either single 
or double precision. All the features 
of standard BASIC are present, along 
with a few interesting extensions, 
such as: 

• SWAP: exchanges value of two 
variables; 

PC- 8001,------------- - --- - ------, 

II 

RAM ROM TIMER CASSETTE 
µPD 4 l61·3 µPD2364 µPDl 990 INTERFACE 

I CPU 
µ PO 

1 1so·1 

1
I 
1 

I 
I OMAC 

I 
... PD 
8257 

I k EY804 RO 

L:______--------- _:J 


SPE AKE R 

S YSTEM BUS 

CHARACTER 
GENERATOR 

HOR IZ. 
CRTC 4ND 
""PD VERTIC AL 
2301 TIM ING 

INTE.R FACE 

The PC-8001 has one 
feature that ought to 
be Included In all per­

sonal computers: a 
single BASIC command 
that changes It from a 

computer to a terminal. 

• BEEP, MOTOR: toggles beeper or 
motor relay; 
• HEX$: decimal to hexadecimal con­
version; 
• STRING$ (X,Y): string equal to X 

MODEM,RS232C 
ETC. 

PRINTE R SE RI AL I 
INTER FACE 110 I 

I NTE RFACE 

r----
I 
~----"\ 

I 

I 


RF MOO · 
UL ATO R 

II 
1 

1=::::::.::.:.......J
-./ l =OR~-
-~ 

1EEE488 
RS 23 2C 
PA R AL L EL 1/0 

5:a 5:a 
DISK 
DRI VES 

5::d EU:l 
DISK 
DRI VES 

copies of the character with ASCII 
(American Standard Code for Infor­
mation Interchange) code Y. 

In addition, there is a whole set of 
graphics and display commands that 
will be described further. 

There is also a monitor program 
which gives the user direct access to 
the Z80 machine code. After entering 
the monitor by typing MO N, the user 
can test, manipulate, load or store 
bytes of blocks of memory using the 
commands in table 1. 

Another useful feature of N-BASIC 
is the use of the ESC (escape) key on 
the keyboard as a pause function. It 

Ei:d o::a s:a 6:a 
DISK DISK 
DRIVES DR I VES 

DISK 
INTERFAC E 
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MBC Systems, Inc. 
( 203 ) 3 4 2 - 2 74 7 

llCRTH STAR HORIZON : 

HRZ-2-32K-D-Factory ASM$2275 
HRZ -2-32K-Q-Facto ry ASM$2675 
64K DO or O Also Availabl e 
HDS-18-F . ...•... . .. .. .. $4449 
Northworcl OQ ••••••••••• S 295 
INFO-Manager • • ...•. . ..• $ 365 
Ma il Manager .•• •••• •••• $ 235 
General Leger .• . . •• ..•• $ 775 
ACC . REC . OR ACC. PAY •. $ 445 
Word Star . . .•....•....• S 350 
Medical-Dental SYS ••••• $2500 

a 
COMMODORE (PET): 

200 1-32K-BorN Keyboard $1090 
BK and 16K Also In Stock!!!! 
8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
~050 Dual Floppy (1MEG)$1599 
2022 Tractor Printer .•• $ 749 
Word PRO IV •.• . ••.••• . • s 290 
VISICALC • •••.. ... ••. . •• $ 195 

APPL E II PLUS Call For Price ! 

ATARI 800 ••.• ..• ••••••••• $ 849 

TI 99 / 4 Console&Monitor . • $1190 

INTERTEC SUPERBRAIN: 

32K RAH •••••••••••••••• $2595 
64K RAM • . .• • .••• . • ..• • • $2795 

PRINTERS 

Letter Quality: 
NEC 5510 or 5530 ••.. . • . $2550 
NEC 5520 KSR ••.• ... .• .. $2950 
DIABLO 630 .. . . .••. ... . . $2390 
C. ITOH ....•••••• . .• • ••• Sl690 

Dot Ma t rix: 
CENTRONICS 730 ..••• .. •• $ 629 

737 -1 ••••••• $ 849 
799 •• • •• .. • . $ 999 

EPSON MX-80 . .• .. . . ••• .. $ 599 
PAPER TI GER 460G ••••••• $1250 
BASE II MST .•.••••••••• $ 649 

DISPLAY TERMINALS 

HAZELT I NE 1420 • . . .••.• ••• $ 949 
0 

" 1500 ...... .... . s 999 
INTERTUBE III. .. .... ... . . $ 775 
TELEVIOEO 920C • ••.• . ••• .. $ 849 

Since 1977 comple t e sa l es and 
serv ice. Most items in stock , 
prices are subject to change . 
Visa and Master Charge wel come 
Mo st i tems shipped by UPS . 

MBC Syste ms, Inc . 
28 MARLBOROUGH STREET 
PORTLAND, CONN . 06480 

(203)342- 2747 TWX 710-428-6345 
M- F 9- 6 SAT .9: 30- 3:00 

can be ·used to pause in the middle of 
a program execution, program 
listing, monitor dump, and just about 
any other process. Pressing ESC 
again resumes the program or listing. 
This is very handy for debugging or 
for reading parts of a long program 
listing. 

Finally, the PC-8001 has one 

feature that ought to be included in 
all personal computers: a single 
BASIC command that changes it 
from a computer to a terminal The 
TERM command allows the user to 
select either ASCII or JIS Oapanese 
Industry Standard) coding, parity, 
and clocking options. A jumper in­
side the keyboard unit selects data 

Command Meaning 
s xxxx displays the byte whose address is x.x.xx and changes II to the value lo be 

en le red 
D xxxx, yyyy displays the hexadecimal values stored in locations xxxx to yyyy 
G xxxx goes to byte xxxx and starts executing 
W XXXX , yyyy writes to tape the block from xxxx 10 yyyy 
L loads a stored block from tape back to memory 
LV loads a stored block from tape and veri fies that ii has been correctly 

loaded 
TM tests memory and returns lo BASIC 
control-B returns to BASIC 

Table 1: Mor1itor commands within the NEC PC-8001. These commands are 
available to the user for work in machine-language programming. 

CONSOLE <T>, <N> . <K>, <M> 
Sets the following display parameters: 

T = top Hne of scrotllng window 

N =number of lines In scrolling window 

K =key list llag : If 1. displays identity of programmable function keys 

M = color mode: 1 = color, 0= black and white 


COLOR <C> . <B>, <M> 
Sets the following parameters: 
C"' color (o r attribute in black and white mode): 

In Color Mode: In Black and White Mode: 

O=black Bil 0 =visibil ity (0 =visible) 

1=blue Bil 1 =flash ing (1 =flash) 

2"" red Bil 2 = reverse video (1 ;;:; reverse) 

3=magenta 

4 =green 

5;::;cyan For example, color 6 In black and white mode would pro­

6=yellow duce flashing, reverse-video characters. 

7=white 


B =background character: fi lls the background with the cha racter whose ASCII code Is 
B. 


M= mode flag, 1 = graphics mode, O= text mode 


WIDTH <H> . <V> . 
sets screen format (H by V); {H = 80, 72, 40. or 36; V = 25 or 20} 

LOCATE < X> . < Y> 
moves cursor to character posit ion (X,Y) 

PSET(<X>. <Y> . <C>} 
draws a graphics dot at graphics coordinate X.Y In color C 

PRESET(<X>, <Y>) 
erases a graphics dot al X.Y 

LINE (<X1 > . < Y1 > )- (< X2>, < Y2> ), "< char> ", <C> , [B [F]] 
Draws a line from (X1 ,Y1) to (X2,Y2). The line is a line of text characters "char" . If 
" char" = PSET or PRESET, the line is a graphics line and X and Y are interpreted as 
graphics coordinates. < C> is the color of the line. II present. B causes a rectangle 
(block) to be drawn with (X1,Y1) and (X2,Y2) as opposite corners. and F causes the 
rectangle to be filled. 

GET@ (<X1> , <Y1>)-(<X2> , <Y2>},X 
stores characters lrom the specified rectangular area of the screen into array X 

PUT@ (<X1>, <Y17>) - (<X2>. <Y2>), X 
puts characters from array X to the display 

Table 2: Commands for colorcgrapl1ics display from within N-BASJC. 

60 J..nuuy 1981 @ BYTE Publications l.nc Circle 46 on Inquiry card . .....,.. 





transfer rates of either 4800, 2400, Graphic and Display Features 
1200, 600 or 300 baud; the function The display features of the PC-8001 
keys on the keyboard determine include: 
whether the terminal operates in half­
or full-duplex modes. The only ap­ • eight-color display (both text and 
parent deficiency is the lack of a shift graphics); 
lock key for the terminal mode. • 248-symbol character set (complete 

Photo 4: Sample display created on the PC-8001 by the authors. Note the use of the 
Japanese characters for graphics- the little invaders are actually the Japanese characters 
for the word "minute." 

Photo 5: 11/ustration of some of the display restrictions of the PC-8001 . See text for ex­
planation. 
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ASCII, katakana, and graphics char­
acters- lines, arcs, card symbols); 
•variable screen format: (80, 72, 40, 
or 36 characters by 25 or 20 lines); 
•two display modes: text and 
medium-resolution (160 by 100 pix­
els) graphics (these two modes can be 
intermixed on the same display); 
•flashing, reverse video, and 
underlined text. 

Table 2 lists the graphics and 
display-related extensions in the 
PC-8001 dialect of BASIC. These in­
clude commands for cursor position­
ing, changing various display pa­
rameters, and plotting points and 
drawing lines in gaphics mode. Two 
particularly worthwhile instructions 
are GET and PUT. GET allows the 
user to store the image in a specified 
rectangular area of the scrttn \n an 
array, which can then be PUT at 
another location on the screen . This 
allows the user to define complex 
shapes that can then be drawn on the 
screen with a single instruction. 
Repetitive erasure and redrawing of a 
shape also provides a simple method 
of animation. 

Photo 4 is a sample of what can be 
done with the PC-8001 graphics. This 
display uses most of the commands in 
table 2 and, in addition, illustrates the 
use of some of the Japanese characters 
for graphics purposes (the invader 
figures and the television speakers are 
made from these characters) . 

Problems with Video Displays 
Upon further experimentation with 

the computer, we discovered that cer­
tain graphics operations can some­
times produce strange and unex­
pected results. A sampling of some of 
the display anomalies which can oc­
cur is shown in photo 5. The follow­
ing unexpected things happen in this 
display: 

1. Each column of Xs in the upper­
lef t comer should be a different color, 
but after eighteen columns, the dis­
play remains in one color. 
2. The two pairs of intersecHng lines 
should be the same, but in the one on 
the left, extra areas are colored in 
near the intersection. 
3. The width of the white diagonal 
line should stay constant, but it 
becomes much thicker in the middle. 
4. The two rows at the bottom left 
should be all dots, but some of the 
dots are printed as text characters. 
5. The figure on the right of the 
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TOLL FREE 1-800-528-1418 

ZENln+HEATH Z·69 
AU·IN-ONE COMPUTER 
FREE HOOS and 48K RAM In­
cluded! Bulll-ln mlnllloppy 
drive, smart terminal with 25 x 
80dlsplay! 

CALL FOR PRICE! 

LEXICON LX-11 
Priced lower than Novotlon, 
lower than Livermore! New Bell 
103Acompatible,RS-232 com­
patlble modem has special 
battery-powered optlonl 

CALL FOR PRICE! 

of printers, disk drives, and 
Atari's comprehensive soft· 
ware llbraryl Program re· 
corder, modem,joysficics, and 
more! CALL FOR PRICE! 

DIABLO 630 

MicroWorld is nowfeaturing the reliable Oiablo Model 
630 serial Printer ... finally, superior print quality at low 
cost!TheDlablo 630 ls the first serial daisywheel printer 
to offer complete interchangeability between metal 
and plastic print wheels, for great9f versatility in word 
processing and multiple forms handling applica­
tions. Print speed is up to 40 letter-perlect characters 
per seoond! The 630 terminal otters the Dlablo univer· 
sol interface for standard 1?~232 serlal communica­
tions at eleven swttch-selectable baud rates, from 110 
to 9600 baud. A wide variety of metalized and plastic 
print wheels are available for use with the 630, includ­
ing proportionally spaced fonts, and print wheels for 
foreign language and scientific requirements! Micro­
World's low price on the Diablo 630 includes forms 
tractor option. 

CALL FOR PRICE! 
INTERFACE ON APPLE II AVAILABLE. 

MICROSHOPPER 

New edition of the best·selllng 

computer consumer guide! In­

cludes more than 100 pholos, 

dozens of product reviews ... 

leature articles, glossary, and 


more! $10.00 post paid 


TElfVIDEO 920C 
Your bes1 terminal boy! Load­
ed with features! Full·function 
keyboard, high resolution up­
per/lower case characters. 

CALL FOR PRICE! 

ATARI 800 SYSTEM 
MlcroWorld now offers com­
p lete systems based around 
the Atari 800 Personal compu­
ter .. . choose from a selection 

FREE FREIGHT 

MlcroWorld provides the most attractive mall-order ofter In 
the computer Industry. The nation's largest Inventory, plus 
our own automated order processing allows us to pass on 
unrivaled savings! And now, FREE FREIGHT on any product 
featured on this page! We'll pay lhe surface freight on any 
computer or peripheral product In this ad. Call MicroWorld 
today, the source you con trust! 

Prtces o re subject lo change ond o ilers subjecl lo withdrawal w1thou1 nOlioEI. 

MCIOWOl1D 

1425 W. 12th Place, Tempe, /JJ. 85281 

Master Card and Visa orders welcomed! 



1 

Now-Break ThroughThe 64K 

Micro-Memory Li mit! 


SWEET 

SIXTEEN 

Bank Selectable 16K Static RAM 

~ 

~ 
SAVE $50.09 

LIMITED TIMEOFFER 
Oon"t buy anv more antique RAMs (RAM without 
bank select ) - now the re's Ne1ronic's new 
SWEET SIXTEEN hoard featuring aun iversal soh ­
ware hank selec t system. SWEET SIXTEEN is 
capabl e of addressing 2.048 dillerenl hanks. 
With SWEET SIXTEEN hoards you can add mem ­
ory beyond 1he 64K limi t. or expand to a muh i­
terminal system. 

LOOK AT THESE FEATURES: 
• 	 JDO NS, low power 2114' s. 
• 	 Sohware Bank Seloctor - Umversal decoder 

works wi1h Cromenco. Alpha Micro. Ne1romcs. mos1 
01her systems. or your design Onboard dip 
swi1ches: Bank Select Enable; Rese l Enable. Reset 
Disable: Port Address: Port Oa1a. 

• 	 All Inputs And Oul puts mee t 1he proposed IEEE 
standards for the S-100 bus 

• 	 4.D MHz Operation. 
• 	 Schmill Tri gger Bulfer on all signa ls for maximum 

noise immunity 
• 	 Addrusable On 16k Boundaries. 0-64k . dip 

swi tch selec1able 
• 	 Phantom Option, dip switch selectable 
• 	 PWR/ MWRITE Option, di p switch selectable 
• 	 LED Indicator 10 display s1at us. 
• 	 Gius Epo•v PC Board wi th gold·pla1ed con1ac1s 

and double -sided soldN mask 
• 	 Fully Socketed . 
• 	 Four Sepanu Regulators for max imum stabili1y. 

t0-01y Mon•r·Back Policy For Wlrad & T11st11d 
Unit: Tr y a fully wired board - then ei1 her keep it . 
re1urn ii for kit. or simply return it in work ing condi · 
ti on . 

Contin1nt1I U.S.ll Crodit C•nl BuyoB 
• • • •• • • • •• • Ou1side Conneeticut: • • • • •• • ••••• 

CALL TOLL FREE: 
800-243-7428 

From Coooecl1c~ 11 l} For Ass1s1aoce 
(2031 354 -9315 

Pl ease send the items chec·ked below: 

D SWEET SIXTEEN kit; No. S-16 heg . price 
$249.95) now $199.95° 

D SWEET SIXTEEN . fully assembled , tes ted, 
burned in; No. S-16W (reg . price $289.95) 
now S239.95' 

' Plus S2 posrnge & insU1ance Connec1icu1 res idents 
add sales 1ax. 

Total Encl~ed- $ _______ ___ 
O Personal Check 0 Money Ordet/Cash ier' s Check 
0 VISA 0 Master Charge (Bank o. 
Acct . No. hp Oa1e __ 

Signa1ure -----------­
Prim
Name ____________~ 

Address - - --------- ­
City _____________ 

S1ate______ _ Zip _____ 

ll\\NETRONICS 
RESEARCH & DEVELOP MENT. LTD . 

333 liichlie ld Rd .. Ntw MilfDfd, CT 06776 
.. .. .. .............. ............ ...... 
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display should be a ring of concentric 
squares, each a different color, but 
the line thickness varies and some 
dots are replaced by text characters. 

The explanation for all these 
anomalies lies in the way the text and 
graphic information is represented in 
memory. For example, consider the 
full 80-character by 25-line screen for­
mat. T o represent a screen of infor­
mation in memory requires storage 
space for 2000 characters and their at­
tributes (color, flashing , etc). At 1 
byte for the character and 1 byte for 
its attributes this would require abou t 
4 K bytes of memory . However, only 
3 K bytes are allocated for screen 
storage (addresses F300 to FEB8). The 
way these 3 K bytes of memory are 
organized explains alJ these display 
anomal ies and also provides insight 

KEYBOARD/PROCESSOR 

UNIT 


into a useful feature that makes the 
PC-8001 unique . 

As shown in figure 3, each row of 
characters on the screen is repre­
sented by 120 bytes in memory . The 
fi rst 80 of these 120 bytes contain the 
ASCII codes for the 80 characters in 
the row . The remaining 40 bytes are 
organized in to twenty pairs. We have 
not determined the use of the fi rst 
pair, but the remaining nine teen pairs 
are used to encode up to nineteen at ­
tribute fields for that row. Each pair 
P, points to the beginning of the field, 
which runs to position P,. 1 -1 (the 
P1 are always ordered so that 
P, < P1 < ... etc) and contains char­
acters with attributes a, (where a, is 
the I -byte attribute within pair P1). 

Whenever a program, in printing 
on the screen, uses up the first eigh­
teen attribute fi elds for a row , all sue-

EXPANSIONPC - BO 11 
UNIT 

BASEBAND VIDEO 
MON I TOR 

HIGH- RESOLUTION 
COLOR MON ITOR 

PR INTER 

PC - 8062 	 MODEM 

ORI VES 

RS-2J2C 

RS-232C 	 ADDI T I ON AL 
110 PORTS 

tEEE - ~88 

~-----------<M PARA LL EL t 10 

Figure 2: /11tercon11ectio11 block diagram of the NEC PC-8001 system. While many 
peripherals can be direct ly connected to the PC-8001 , disk drives and 110 ports must be 
connec ted through the PC-8011 expansion unit . 

PC-803 1 

PC-8032 


RS-232C 

f'LOPPY DISK 



IF YOU'RE WAITING FOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


EHbiiiibiff 


Everyone expected it would happen 
sooner or later ... with Word Pro PLUS"' 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032. creates a word pro­
cess ing system comparable to virtually 
any other top quality word processor 
available- but at savings of thousands 
of dollars! 
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New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated. 
time saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the compu ter's screen. Edit ­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for ed iting or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using Word Pro PLUS. At 
a price far less than you realize. 

Invest in your office's future .. . 

Invest In WordPro PLUS .. . 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 I 5 79 
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ThB days of complicatBd, unrs/iab/B, 
dynamic RAM BrB gonB: 

INTRODUCING

JA•

1he ullrabyte memory board

$199. 95 (:r:~!mofY) 

Ne1mnics consisteni ly offers innovative produc1s at un· 
beaiable prices. And here we 90 again-wi1h JAWS. 
the ullrabyte 64K SlOO memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM wi1h a 
state·ol·the·arl chip from Imel that does it a//. lme l"s 
single chip 64K dynamic RAM coniroller el iminales 
high-current logic parts .. . delay lines ... massive 
heal sinks . . unreliable trick circui ts.. 
REMARKABLE FEATURES OF JAWS 
Look v.iia1 JAWS offers you: Hidden refresh ... fast 
performance ... low power consumption . .. latched 
data outputs . .. 200 NS 41 16 RAMs ... on-board 
crystal ... SK bank selectable . . . fully sockeled ... 
so lder mask on both sides of board . .. designed for 
8080. 8085. and ZBO bus signa ls ... works in Explorer. 
Sol. Horizon. as well as all other well-designed S100 
computers. 

IGtVE ro11R coMPtlTER ABIG BY'Tl oFMtMoRr I 
POWlRWIT11JAWS - SAllEUPTOISOON 
INT1/0DIJCTORrUM/TEJ>. OFFER SPECIAi. PRICES/ 

UNOECID!D! Tltr A l\!'llfD //;K J4~ IN f'!IUll Cf)Alf't/UR ().N QUll 
IO·IJA Y AllJIJEY. /!ACK fJfffR IS1'fC/FrYOIJfl COWl!TlHI. 

CONTllUfll lA.1uU•. Cll1(11TCMOl"'1JlS om11Dft'(I 1cm:U1tA.u. •• ---------------------------­
: CALL TOLL FREE 800-243-7428 : 

:m\iltiiii'1cs·~~~~:~~:SE~T
0

fJ~J 
333 Li lchfie ld Road. New Milford. CT 06776 

Please send lhe i1ems checked below: 
~ JAWS 16K RAM kit. No. 6416. Sl9S95." 
r~ JAWS 16K RAM fully uumbled.1uted, burned in. 

No. 6416W. $229.95. • 
r; JAWS 32K RAM kit. No. 6432. (reg. p1ice $329 95). 

SPECIAL PRICE t299 .95.• 
- JAWS 32K RAM fully numbled. 1nted. burned in. 

No. 6432W. (reg. price $369.95). SPECIAL PRICE 
1339.95 .• 

~ JAWS 48K RAM k.il. No. 6448. {reg. price $459.95). 
SPECIAL PRICE t399.95.* 

!l JAWS 48K fully nsembled, tested, burnod in, No. 
6448W. (reg. price $509.95) , SPECIAL PRICE 
'449.95.• 

n JAWS li4K RAM kit, No. 6484. (reg. price $589.951. 
SPECIAL PRICE *499.95. • 

~ 1 JAWS li4K RAM fully 111tmbled, mted, burned in, 
No. &454W. (reg. price SS49.951 . SPECIAL PRICE 
t559 .95.• 

'l Expansion kit. JAWS 16K RAM module. to up and 
any of lhe aboYe in 16K blocks up to 64K. No. 16EXP, 
$129.95.• 
•All prim plus S2 postage and handling. Connetticul 
rnsidents add sales ru. 

To1a lenclosed:S---------- ­
r • Personal Che ck rJ Money orde{ or Cashiers Check 
'l VISA '.:J MASTER CHARGE ~Bank No. __ . J 
Acct. No. ________ Exp. Dale __ 
SignalUJe _____________ 
Prim Name ____________ 
Address _____________ 
Criv 
S1a1e _________ lip ____ 

-= Send me more informalion 
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cessive characters on the same line 
that occur after these fields are given 
the attribute a,9. This is the default at ­
tribute for that row that is set to the 
current attributes in effect whenever a 
dear-screen command is received. 

This explains the first anomaly in 
photo 5. After eighteen different­
colored columns, the computer "runs 
out of colors," and the remaining col­
umns default to red. Red is not speci­
fied in the program; it just happened 
to be the color in effect when the pro­
gram started. 

Another problem occur! when 
plotting color graphics because the 

SCREEN 

o) 

ONE ROW 
OF' SCREEN 

80 

b) 

PC-8001 has character-oriented (not 
bit-mapped) graphics. (In this re­
spect, it is closer to the Radio Shack 
TRS-80 than to the Apple II , for ex­
ample.) Each character space is divid­
ed into a 4 by 2 array of cells, each of 
which can be "on" or "off." This pro­
vides an alternate character set con­
sisting of the 256 possible arrays of on 
and off cells. When points, lines, or 
graphics shapes are drawn, the com­
puter automatically converts the 
points to the required graphics char­
acters and displays these, thus pro­
viding an effective graphics resolu­
tion of 160 by 100 cells. 

Mt:MORY 

62208 

} 120 BYTES 

ME"MORY 

BYTE" 

2 

ao ROW I 

~ ROW Z . 
- tic . . . 


.
.. 
ROW 24 

65208­

80 

81 
82 
8;} 

CHARACTER CODE l 
CHARii CT ER CODE 2 

...............................,........... 
P1 POSITION OF FIELD I 

Al ATTR IBUTE BYTE 

P2 POSITION OF FIELD 2 
Az ATTRIBUTE BYTE 

119 PJg POSIT ION OF FIEL D 19 
120 A19 DEFAULT ATTRIBUTES 

Figure 3: Format of the NEC PC-8001 memory-mapped video display . Figure Ja shows 
how each row of the video display translates into a block of programmable memory. 
Figure 3b shows how each BO-character row is stored in memory. A row can be broken 
into a maximum of nineteen fields , the position and attributes of which are described in 
the last 38 bytes of the memory associated with one row. All numbers shown are it1 
decimal. See the text for further details . 



Give something different this season - the 
pleasing gift of increased memory - to your 
favorite TRS-80* user. The MT-32 from Microtek. 
The new, brilliantly designed Printer/Memory 
expansion module for the TRS-80 Model 1. 

Th is unit will add 16K or 32K of RAM to the 
basic 16K machine without the expense of a full 
blown expansion interface. The module also 
contains circuitry to drive Microtek 's MT-SOP dot 
matrix printer or any other Centronics ­
compatible printer. No special software routines. 
No hardware modifications. Attaching or 
detaching takes seconds. One year warranty. 

Three configurat ions are available: 

• 	 Without RAM assembled and tested 

(MT-32A @ $119.50) 


• 	 With 16K RAM assembled and tested 

(MT-328 @ $159.50) 


• 	 With 32K RAM assembled and tested 

{MT-32C @ $199.50) 


Available from Microtek or your nearest 

computer dea ler. 


9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910-335-1269 
Outside California 

MICROTEK!nc. call toll free: 800-854-1081 

• TRS·80 is the Reg istered Trademark of Radio Shack, Div. Tandy Corp. 
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for no extra charge. In fact, if 
you're not satisfied with the 
'Temple of Apshai," you can 
return it within 10 days and stlll 
keep · sticks & Stones! " 

But don't wait, this special 
offer is limited. (We' ll also send 
you a catalog outlining our 

other exciting com ­
puter games). 

After you play

the Temple of Apshal 


you can play

Sticks and Stones for tree. 


Within the 200 rooms and 
catacombs of the Temple of 
Apshai, untold treasures await 
you - ltle hero. All you have 
to do is elude, outsmart and 
outwit the beasts, monsters 
and demons lurking in the 
dark labyrinth. Spend minutes 
or hours on this role-playing 
fantasy - the boldest computer 
game in our Dunjonquest™ 
series. 

Now, when you order the 
'Temple of Apshai,· you get the 
·sticks & Stones· board game 

[-;u~~;~;;u~;;;;~~o~;;;,~~BY------1 
l P.O. Box 4247, 1988 Leghorn Streel 
I MounlolnView, Colllorn la 94040 
II Please send me the "Templeol A.pshol" !or: 

J Cos.sane ($24 .95) 

I TRS-80 0 16K. Level II 
1
I APPLE Nol OVQ ll QDIO

I PET 0 32K Not available

I (Add Sl.00 shipping and hondllng charge; plus 6% or 6~% lox ror CaUlornla reslelenls.) 

I Nome·-----------------------­
1 
II Address ________________________ 

r 
J Clly, Slote. ZiP---------------------­

1 0 Check enclosed. Charge 11J: O VISA O MoslerCord 

II A.mounl $ _____ # ________ Expiralion dale____ 

I 
I Orchorge by phone: (800) 924·7999, operolor 961. In Calllomia: (800) 852-7717, operator 861. 

I II you preler, c-011 these numbers lor o list or lhe computer store:s near you. J 

L--------------------------------- ---------- ­
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Disk ($29.95 ) 

o 32K rnsoos 
0 48K .Apptesofl Jn ROM 

pearance of the intersecting diagonal 
line: every cell in each character space 
changes to white. 

This alternative graphics-character 
set is selected with one of the bits in 
the attribute byte. This implies that 
the user can also "run out of 
graphics" on a horizontal line. This is 
what happens in anomalies 4 and 5 
(bottom and far right of photo 5). 
The default attribute byte happens to 
specify text mode. Hence the remain ­
ing characters on the line are dis­
played as their text equivalents. 

It is unclear why the designers 
chose this display approach, par­
ticula rly since a full character- and 
attribute-mapped display would have 
required only 4 K bytes of memory 
instead of 3 K bytes. But even though 
this implementation imposes some re­
strictions on the types of displays that 
can be generated, it also provides an 
interesting capability which, to our 
knowledge, is not found on any other 
personal computer. 

T his capability is a consequence of 
the fact that the attributes of a char­
acter on the screen are specified in­
directly. That is, each character is 
identified with a field number which 
in turn is associated with an attribute 
byte. Thus, by a direct POKE into 
memory (a 1-byte change), the user 
can change an attribute (specifically, 
color) of a character or group of char­
acters (up to an entire field) without 
altering the character or field codes. 
This allows a sophisticated method of 
animation called color table anima­
tion in which the user firs t prints a 
number of images in different fields 
on the screen, then changes the color 
of the fields to make each image ap­
pear in succession . As an example, we 
have written a BASIC program which 
animates a large flying saucer flying 
amidst a field of stars at 20 images per 
second. This is very fast for an inter­
pretive BASIC animation. 

Summary 
The PC-8001 appears to be an at­

tractive, well-planned, and well­
made personal computer. The graph­
ics, though somewhat rudimentary, 
are more than adequate for charting, 
graphing, and business applications, 
and they can do a creditable job on 
many games as well. Most people 
who have seen our PC-8001 fee l that , 
if it were sold in this country, it 
would provide strong competition for 
any of the color-based home com­
puters currently being sold. • 
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However, a problem occurs when, 
fo r example, two lines of different 
colors intersect. Because a character 
cannot be two colors at the same 
time, the algorithm used by the com­
puter gives the most recently plotted 
points precedence. Any cells within 
the same character space that are 
already "on" are changed to the new 
color . Thus, an adjacent pair of hori ­
zontal lines for which d ifferent colors 
are specified may be displayed in 
either the same or different colors, 
depending on whether or not they lie 
on opposite sides of a character cell 
boundary. We can show that th is is a 

limitation of the software and not of 
the hardware video-controller device: 
the command OUT 63,41 (presum­
ably an output to part of the video­
controller device) fills the screen with 
adjacent horizontal lines of different 
colors. 

This also explains anomalies 2 and 
3 in photo 5. The two crosses look 
different because they intersect in dif­
ferent positions relative to cell bound­
aries. The white diagonal line changes 
width because it crosses a black 
graphics rectangle. Even though the 
black rectangle is invisible to the 
casual observer, it changes the ap­





Technical Forum 

SC/MP Instruction Set Sumlllary 

Professor Walter E Burton Jr 


Electrical Engineering Technology Department 

Southern Technical Institute 


Marietta GA 30060 


lf you hand-assemble or debug programs for National 
Semiconductor's SC/ MP processor, here is a simplified 
instruction-set summary to speed you on your way. 
Table 1 contains the hexadecimal codes, the standard 
SC/ MP mnemonics, and the SC /MP addressing modes. 

Hexadecimal codes are separated into the high-order 
digits, which are in the left-hand column, and the low­
order digits, which are in the top row . Mnemonics are 
located within the table. The abbreviation PTR refers to 

the four SC/ MP pointer registers 0 thru 3. The register 
numbers are associated with the related instructions in 
the same column in table 1. 

Different addressing modes associa ted with two-byte 
ins tructions are located along the bottom of the table. 
Blanks identify areas of illegal code. 

As a reference I used the SC/ MP Technical Descrip­
tion , Publication Number 42000796 (Santa Clara CA: 

ational Semiconductor Corporation). • 

Low Hexadecimal Dig it 

<II 
c: 
.2 
0 
5 
<II 
c 
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>. 
co 
<i> 
c:: 
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.2 
"' 
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2 
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PTR 
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Q) "O 
.... 0 
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0 1 2 3 

HALT XAE CCL SCL 

XPAL XPAL XPA L XPAL 
LDE 
ANE 
XRE 
ADE 

JMP JMP JMP JMP 

LO LO LD LO 
AND AND AND AND 
XOR XOR XOR XOR 
ADD ADD ADD ADD 

0 1 2 3 

Ql "O 
-~ Ql 

o; x 
Q) 

~ u 
ca: -

<) 
a. 

4 5 6 

DINT IEN CSA 

XPAH XPAH XPAH 

JP JP JP 

LOI LO LD 
ANI AND AND 
XRI XOR XOR 
ADI ADD ADD 

0 1 2 

Ql "O 
n; Ql 

x:a Q) 

Q) "O 

E c: 
E 6 

"5 
<( 

7 8 9 A B c D E F 

CAS NOP 
SIO SR SAL RR RR L 

XPAH XPPC XPPC XPPC XPPC 

ORE 
DAE 
CAE 

OLY 
JP JZ JZ JZ JZ JNZ JNZ JNZ JN Z 

ILD ILD IL D IL D 
DLD OLD OLD OLD 

LD ST ST ST ST ST ST ST 
AND OR OR OR OR ORI OR OR OR 
XOR DAD DAD DAD DAD DAI DAD DAD DAD 
ADD CAD CAD CAD CAD CAI CAO CAO CAD 

3 0 1 2 3 0 1 2 3 

Q) "O Q) u 
-~ Q) ; Q) 

)( x.,, Q) u Q) 

~ "O Q) "O 
.£ E ca: -

<) E 6 
a. - :; 

<( 

I 

Ta ble 1: Instruction set summary for National Semiconductor's SCI MP processor. 
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.... . ,, ...... -.. .... ~ 
-, '/" . ~ " ... °' ,.. ~ ~ 

... :.:~ ...~..:...~...... 'J". 

~7 

ACCESSORY SPECIALS 
DISK II DRIVE (add-on) . . ...... .. ......... 425 

D.C. HAYES MICROMODEM II .......... . 319 

GRAPHICS TABLET...... . .......... . .... 655 
INTEGER BASIC OR APPLESOFT II 

firmware card......... ................ . 149 
SILENTYPE PRINTER with Interface card .. 515 

APPLE II ACCESSORIES 
CENTRONICS PRINTER 

Int. card ............ , ..... 185 
PARALLEL PRINTER Int. card145 
COMMUNICATION CARD 

w /conn. cable ............. 185 
Hl ·SPEEO SERIAL Int. card .. 145 
DAN PAYMAR lower case kit . 55 
MICROWORKS DS -65 

DIGISECTOR.............. 339 
LAZER lower case adapter. . . . 50 
SSM AIO SERIAU 

PARALLEL kit ... ... ....... 155 
SSM AIO assembled & tested190 
SYMTEC LIGHT PEN SYSTEM215 
SYMTEC SUPER SOUND 

GENERATOR, ..... . . .... .. 225 
SVA 8 INCH DISK 

CONTROLLER CARD ...... 335 
VERSA WRITER 

DIGITIZER SYSTEM ....... 215 
VIDEX VIDEOTERM 

80 COLUMN CARO..... .. . 315 
VIOEX VIDEOTERM 

w /graphics ROM .. . ..... .. 335 
LOBO DISK DRIVE ONLY ... 385 
LOBO DRIVE 
w lcont . & DOS 3.3 .... ..... 499 
GPIB IEEE·488 119781 Int. .... 259 
ARITHMETIC PROCESSOR 

CARO .... . ..... . . .. ... ... 335 
SPEECHLINK 2000 

164 Word Vocab.) . .. .. ... .. 215 

M&R SUP-A-MOD 
TV MODULATOR .......... 30 

CORVUS 10 MEGABYTE HARD 
DISK DRIVE SYSTEM 
w lpwr supply ............ 4395 

CORVUS CONSTELLATION. . 595 
16K MEMORY UPGRADE KIT 
ITRS·80, APPLE II. 
SORCERER . . ............ ... . 60 
ABT NUMERIC INPUT KEYPAD 

!specify old or new kybrdl . 115 
ALF MUSIC SYNTHISIZER... 235 
BRIGHTPEN LIGHTPEN .. ... . 32 
M&R SUPER-TERMINAL 

80 COLUMN CARD...... .. 335 
SMARTERM 80 COL . .. .... . 335 

Mountain Computer 
APPLE CLOCK/CALENDAR 

card ........ ... ... .. ...... 225 
SUPERTALKER SD200 SPEECH 
~YNTHfSIZER SYSTEM.... 245 

ROMPLUS w/kybrd filter ... . 165 
IN1ROUX·10 BSA REMOTE 

CONTROL SYSTEM ....... 245 
INTROUX·10 controll&r 

card only ........ . ....... . 165 
ROMWRITER SYSTEM . .. ... 155 
MUSIC SYSTEM 

116 voiceslstereo l. . . .. . .. . . 465 
AJD-D/A 16 CHANNELS .... . 319 
EXPANSION CHASSIS 

18 slots! ... ... ....... ... ... 555 


CHRISTMAS 

SUPER 

SALE 


APPLE II SOFTWARE 


VISICALC . .. ... 120 
CCADATA 
MANAGEMENT . 85 
THE CONTROLLER General 

Business System .... ... 519 
THE CASHIER Retail Manage­

m11nt & Inventory system 199 

APPLEWRITER Word 
Processor. ............ .. 65 

APPLEPOST MAILING 
Lisi system............ , . 45 

DOW JONES PORTFOLIO 
EVALUATOR .. . ......... 45 

APPLE CONTRIBUTED 
Volumes 1·5 w lmanuals .. 30 

·DESKTOP/PLAN by DESKTOP 
COMPUTERS .. . ........ 85 

APPLEBUG ASSEMBLER/ 
DISASSEMBLER .......... 75 
APPLE DOS TOOL KIT .... . 65 
PIMS Personal Information 

Management System . . .. 23 
1 ADVENTURE by 

MICROSOFT . . ......... . 27 
SUB·LOGIC FS·l 

Flight Simulator ......... 34 
SARGON II Chess 

by HAYDEN !Cass.I ...... 27 

FORTRAN...... 165 
DOS 3.3 . .... . ... 49 
APPLE PLOT .... 60 
TAX PLANNER .... .... 65 
SARGON II Chess 

on Diskette ............ . 32 
TRILOGY OF GAMES . ..... 27 
SPACE GAME ALBUM..... 38 
SPACE INVADER(Cass.l. .. 18 
SPACE INVADER(Oisk.I ... 23 
SYBEX APPLE·80 

8080 Simulator..... ..... . 17 
FORTH II by PROGRAMMA 

SOFTWARE .. .. ...... ... 45 
SINGLE DISK COPY 

ROUTINES... ..... .... .. 17 
APPLEBUG DEBUGGER... 27 
APPLESOFT UTILITY PRO· 

GRAMS BY HAYDEN .... 27 
The CORRESPONDENT .... 35 
ASTEROIDS IN SPACE .... 19 
HEAD-ON ................ . 25 
3·DANIMATION PACK .... 53 
BATTLESHIP 

COMMANDER ........ .. 23 
FASTGAMMON ........... 26 
STAR CRUISER ..... ...... 24 
TRANQUILITY BASE .. .. .. 24 

More sottware avai lable 
Please write us for a list. 
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II 
COMPUTER 

18.l2K & 48K VERSIONS AVAILABlE 
5·100 EXPANSION UNIT . ................ . . 375 
WORO PROCESS LNG PAC .... , .......... . 179 
DEVELOPMENT PAC . .. ... . .. " .. ..... 89 

PMC-80 

THE TRS-80 'WORK·ALIKE' 
16K LEVEL II ONLY$579 

Comple1ely compa1ible ..;1h Radio S~ck TRS·lll 
Level II 50ft ware and pefipharals . Featuro.s include-: 
Level 11 Bas.tc, Video & Ch. 3 TV oucpu1. 01.11H 
'" Ca"5et1e . 40 pin int erlace corv> ., 1SK User RAM 
"nemory. b.pandable EO 48K . 

on~ 1095 
WATANABE MIPLOT 

for more info lease cell or write 

16K FOR •799 
ATARI 800 

PERSONAL COMPUTER SYSTEM 

400 COMPUTER .. , , .. .. • . . • . .. • .. . ... .. . .. 479 
820 PRINTER 140 col.I. ....... .. ............ . .. 459 
810 DISN. DRIVE .. . .. . .. ......... , . .. . 559 
•10 PROGRAM RECOROER........... . ......... 59 
815 DUAL OISN. DRIVE .......... ....... .. .. 1199 
822 THERMAL PRINTER fol() col.I .....••..•.. .. 369 
825 PRINTER 180 col. imp .I ................. .. . 795 
850 INTERFACE MOOULE •.• , .. , ....... , .. .... 175 
ATARI 16K RAM MOD ULE... .... . . ...... ..... 155 
LIGH T PEN .... .... . . ......... .. . ............. 65 
ACOUSTIC MODEM !CATI .. .. . ........ ....... 169 
COMPUTER CHE SS . ... . ............... , ...... 35 
SPACE INVADERS.. .... .... .. ................. 19 
STAR RAIDERS............ ..... , .............. 49 
SUPER BREAKOUT . . , . . . . .. . ... , , .. "., .. ,,,,. 35 
3·D TIC -TAC-TOE .. .. . .. ..... .. ................ 35 
VIDEO EASEL. ... . . , . , . . .. , ... , .. ,, • • ,., . .. . .. 35 
MUSIC COMPOSER... . .... ... , ................ 49 
VISICALC DISN. ... , ...... , ...... , . .. ...... . .. 129 

LEEOEX VIDEO 100. .. ... . . ...... . 139 
SANYO 9" B&W .. . . ... .. . .. .. . . . 165 
SANYO 12" B&W . . ..... . ... • .. . . 255 
PANACOLOR 10" COLOR . .. . .... 329 
NEC 12" HI - AES COLOR . . . . . . . . . 875 
NEC 12" LO·RES COLOR . , , . ..... 399 
NEC 12" GREEN PHOSPHERrPm . . 239 
TELEVIDEO 912B&C ., . . . . . .. . . . . . 698 
TELEVIDEO 9208 & C ..... . .. ... . 745 

1111 
lllENTIFll 
C4P hwM 21 1•799{~ 
C4PMF •1&99 -

C1.11ette Diak 

SPACE INVADERS.. , ........ ... .. .... , 19.... ... 29 
SARGON 11 ••• , ...... .. .. . .... . . .... . .. 30....... 35 
FORTH .. ...... ................... . N/A . .. . ... 69 
OS 6~0 V3.J ". "."" ...... ...... " NIA . .. .. . 79 
MOMS PLANNER.. .. ... .. ........... NIA ... .. 100 
GRAPHICS 1.. .. ... .... . ... .. ... . .. NIA ....... 35 
DAC .. ... .. . ............. .. . NIA .. ... . . 45 
ASSEMDLERIEDITOR ., ....... . ...... .. 40..... NIA 

. ... 20..... NIA 

AN AD EX DP·llOOO ........ .. ,,,,., .. , ..... , ..... 775 
ANADEX DP·9500 .. .. .. . .. . .. ....... .... 1350 
BASE 2 .. . ....... .... . .. . ... .. ......... , . .. .... 649 
CENTRONICS 737 .... , ... .. .. . ... .. . . .. .. .... .. 825 
PAPER TIGER IOS..c60 w lgt0phict ., . . . • 1195 
PAPER TIGER IOS-440 w lo••ph ic• .' . . . • ••• .. . . . . 895 
NEC SPINWRITER.• , ••••• • , , , , , •. , . .. . . , .. . . .. 2560 
TRENOCOM 200....... . .. .. .. .. . ..... ..... .. . . . 519 
SILENTYPE Wl ln1.. . ....... ,, ................. .. 515 
EPSO N TX-80 w l grephlct . . ,,.,, ... .... , •• , .. ,, .. 729 
EPSON MX·llO 132 col ... .. .. . . ..... . . . .. . . .. , •• 620 
OUME SPRINT 5...... , ...... , ....... , ........ 2560 

ORDERING INFORMATION: Ph0<1e Orders onvded us,ng VISA. MAST ERCARD, AMERICM4 EXPRESS or 1>3nk w" e 11,msl~ts VISA S MC cr8(!•1 ca•d serv,ce cherge ot 2'• 
AE c redit t3fd scrvwce c harge Q1 ~fl .. M31I orders moy send cha,gie cmo numt>c< l1ne lucJe exo1rahon darn) cashiers check . money order or personal c heck talrow 10 
bu51fles.s days 10 c l-031 ~ Please 1ru::lude a m lc pt\ol'lc number with all orders Foreion ordcts (excluding M 1htarv PO· s~ aoo 1G"e ror sh1pp1ng all tunas mv sl t>e •n us 
dollars 110110,s 01 cr&d 1t pcr·m1'11 C'dl St'upp1ng . HancJllng and Insurance 1n US add 3 • o (rmrnmum S..t 0 0 1 Ca hlorm,1 rns1.denl:> ~clrJ 6 °. sales- 1ax Out low ma,gms Pl'Oh1b1t 
us 10 su.nd COO or on PtJrchase orders or open account [please send ror written Quotation I AJI eq1,1 pmen l 1s Sf.l b1ect 10 priee chanoe 31'10 ava1lab411y EQUtOm-eM1 
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Wo $hrp mos1 orders w1 tr11n 2 days 
WE ARE A MEMBEJI OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 
CONSUMER COMPUTERS MAIL ORDER 8314 PARKWAY DRIVE GROSSMONT SHOPPING CENTER NORTH, LA MESA CA. 92041 
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System Revieww 


The Sinclair Research ZXSO 

John C McCallum, Department of Computer Science 


York University, 4700 Keele St 

Downsview, Ontario, M3J 1P3 Canada 


The new ZX80 microcomputer from Sinclair Research 
Ltd is a remarkable device. Although first announced to 
the North American public in February, 1980, the 
microcomputer did not become available until the fall . 
During the wait, the price has dropped from the expected 
$245 to just under $200. Because of this, the ZX80 is being 

-At a Glance----------4 
Name Other hardware features 
Sinclair ZX80 Forty-key pressure­

sensitive keyboard; bu il t­
Manufacturer in RF (radio-frequency ) 
Sinclair Research Ltd modulator (for channel 
475 Main St 2); creates video display 
POB 3027 of 24 lines of 32 
Wallingford CT 06492 characters each; includes 
(617} 367-1988 AC adapter, cables to 

cassette recorder 

Price 

$199.95 Software 


4 K-byte system ROM, 
Dimensions which includes a BASIC 
15.9 by 20.8 by 3.7 cm interpreter and necessary 
(6 Vi by 8 1/ i by l1/ 2 internal software 
inches) 

Options 
Processor 8 K-byte BASIC module 
Z80A, 8-bit and 16 K-byte program­

mable memory module 
System dock frequency (see "New Sinclair 
3.25 MHz Modules" text box for 

detai ls) 
Memory 
1 K-byte sta tic memory, Comments 
4 K-byte system ROM Contains introductory 
(includes BASIC inter ­ BASIC book, A Course 
preter) in BASIC Programming, 

128 pages , 20 by 14 cm 
Mass storage (8 % by S J/4 inches) 
Uses standard cassette 
recorder (not included} 

widely advertised as the first personal computer for 
under $200. 

The ZX80, shown in photo 1, is a new design from 
Clive Sinclair, a well-known British electronics in­
nova tor. Sinclair is best known for his previous products: 
a miniature television, low-cost calculator and digital 
watch kits, and miniature stereo components. All of his 
products have stressed small size, low cost, and high­
quality operation-usually at the expense of packaging. 
The same is true of the ZX80. 

Can it be any good if it sells for under $2007 This is a 
reasonable question, but the question that is most impor­
tant when buying a computer is, 'Will it do the job I want 
it to do?" The only way to tell is to look at its features in 
some detail. In order to design a very low-cost computer, 
some features had to be cut. However, the new features 
that have been added are rather impressive. The good 
features include low price, small size, high micropro­
cessor speed, ease of program entry, and real-time BASIC 
syntax checking. 

The price of $199.95 includes the assembled computer, 
an AC (al ternating current) power adapter, a cable to 
connect the ZX80 to a standard television set (channel 2), 
connectors for a casset te recorder, and a well-written 
book on programming in BASIC for the ZX80. For those 
in terested in building kits, a kit version is available. 
However, you will not save money by doing so, and the 
kit involves some steps that are rather involved for an in­
experienced kit builder. 

The ZX80 is small. The actual dimensions are 15.9 by 
20.8 by 3.5 cm (6Yi by 81/ 2 by l1/ 2 inches), or about the 
size of a hardcover book. It is not the smallest personal 
computer-the new pocket computers from Sharp, Pana­
sonic, Quasar, and Radio Shack have that honor. Also, 
because the ZX80 has to be attached to its AC adapter 
and a television set to work, some of its size advantage is 
lost. 

As part of this evaluation, several benchmark pro­
grams were run in BASIC to compare the ZX80 to other 
personal computers. Although the ZX80 is not as fast as 
advertisements imply, it does run faster than many other 
persona] computers, including the Radio Shack TRS-80 
Model I. 
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"What You Don't Know 
Won't Hurt You". Couldn't Be 

Further From The Truth 
When It Comes To Running Your 

Own Business. 

How far from the truth is the 
adage that says " What you 
don't know won't hurt you." 

Systems II is des igned to 
give you the advantage. Its up­
dated methods and program­
ming procedures wi ll take you 
out of the " pencil pushing" age 
and into " today's technology". 
The Reasons For Systems II 

The number one reason 
is dependability. 

At Applewest Inc. we have 
put the system through its 
paces. However no matter how 
much " in-house" testing is 
done the true test comes from 
the end user - like yourself. 
We listened to our customers 
and we learned . 
Here Is What We Found Out 

The smal l businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com­
plete documentation that is · 
easy to use. He wants com­
plete flexibility to grow into a 

more advanced system. He 
wants the availability of addi­
tional programs so he won 't be 
boxed in . Last , but not least, he 
wants support for any pro­
blems he may have. 
Here Is How We Responded 

To expand the performance 
of the already super Apple II , 
the KSAM (keyed sequential ac­
cess method) was developed 
for fast access to any record 
on file , giving performance that 
even larger systems find hard 
to beat. 

Our documentation is the '­
most complete of any on the · · 
market. Our Operations Manual 
exp lains in depth the use of 
each module in the system, but 
we didn 't stop there. 

A Lesson Manual / User's 
Guide was developed 
taking the user th rough 
the system in a format­
ted , learning process. 

SYSTEMS II is avai l­
able on five and one quarter 

diskettes, standard eight inch 
disk or a ten megabyte hard 
disk. Programs are continuous­
ly being developed to expand 
the usability of our system. 

See your loca l dealer today. 
If he doesn 't have SYSTEM II 
have him give us a call. 
Systems II · Apple II · And You 
Moving Your Business Forward 
Faster. 
2450 $.W. 4th Ave., Sulla 2, Onlarlo, Orejjon 97914 
(503) 661-1147 

are nc. 
Apple II ls a uadomark of Apple ComputetS 



High 
Technology 
Have you heard? 

The Cashier* has been 

promoted to 

The Store Managec. 

The Cashier has so much more to ofler 
than its name implies that we decided to 
give it a new name. This valuable soflware 
package can save time and increase profits 
for small business owners by providing· 
• real- time inventory control 
• poin t-of-sale functions 
• customer & vendor address lists and 


mailing labels 

• informative management reports 
• up-to-the-m inute sales monitoring 
• invoices. quotations. & packing slips 
• purchase orders & receiving reports 
• daily. monthly, and year-to-date sales totals 
• physical inventory checklists 
•and much. much more. 
But what can you call a soltware package 
for the Apple II* that does so much? You 
might call it ·remarkable' ... we call it 

The Store Manager. 
Drop by your local 

compu ter store and 
see what The 

Store Manager 
can do 

for you . 

High 
Technology, Inc. 
P.O . Box 8-14665 
8001 N. Classen Blvd . 
Oklahoma City, Oklahoma 731 1 3 
405 840-9900 

•Apple 11 and The Cash;o r aro 1radu names al A pplo Compuler Inc 
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Photo 1: A photograph of the ZXBO in operation. Tl1e 
homemade power supply gives an indication of the small she of 
the computer. At the bottom of the television set, a BASIC line 
is being edited. 

The ZX80 also has a few software features that are 
useful. The single-keystroke keywords mean that, instead 
of typing a whole word, you have to type only a single 
character on the keyboard. This can cause some confu­
sion at first, and it takes some time to remember not to 
type the whole word. But it does speed up the typing pro­
cess when entering a program. Because the keywords are 
stored in 1 byte each, you save memory space that can be 
used for extra program storage. 

Another BASIC feature that I found impressive is the 
syntax checking of the program as you type it in. I have 
always been disappointed that most other versions of 
BASIC do not do this . The ZX80 actually prompts you 
with the type of input it is looking for-a keyword, a 
literal, a string, or a number. 1f you enter an illegal state­
ment, it indicates where the statement is wrong and will 
not let you enter that statement into the program. It also 
does a similar check on input data requested by a running 
BASIC program. In fact, it allows you to enter simple ex­
pressions for numeric input and calculates the value while 
reading the value into the program; a very nice feature. 

At $200, though, everything cannot be optimum. 
There are objectionable features too . The most annoying 
or limiting features of the ZX80 are its small memory 
size, screen blanking during program execution, its 
limited BASIC, and its keyboard. 

The ZX80 comes with 1 K bytes of programmable 
static memory, although a memory-expansion board 
allowing 16 K bytes of memory is expected soon (see text 
box). Th~se 1024 bytes of memory are shared by system 
variables, your BASIC program, the program variables, 
working space, the video-display memory and the stack. 
Although the space is used very efficiently, 1 K bytes of 
memory do not store a large program, no matter how 
efficiently it is squeezed. 

Perhaps the most limiting characteristic of the ZXSO is 
the screen-blanking behavior. When the ZXBO is ex­
ecuting a program, the TV screen goes black. This hap­
pens because the processor is used to control the display 
as well as to do the processing, and the design decision 
was made to have the processor devote its time to only 
one of these. The effect of this trade-off is to increase pro-
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With so many matrix printers on themarket today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexiblllty and still others the forms handling capability . But no 
printer offers all the features youneed ... until now. 
The 05180 matrix printer provides the total package of perfor· 
mance features and reliability reQufred for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Nol a "hobby-grade" printer. the OS180 is a real work· 
horse designed to handle your most demanding printer reQuire· 
ments. And pricing on the 08180 is hundreds of dollars below 
competitive units. 
High Speed Printing-Bidirectional. logic-seeking printing at 
180 cps otters throughput of over 200 Ipm on average text A 
9-wire printhead life-tested at 650 milllon characters generates 
a9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention - aunique programming keypad 
featuring anon-volati le memory allows the user to configure the 
OS180 for virtually any appllcation. Top of form. horiZontal and 
vertical tabs, perforation sklpover, communications parameters 

and many other features may be programmedand stored from t 
keypad.When your system is powered down, the format Is retained 
In memory. The DS180even remembers the linewhere you stopped 
printing. There is no need to reset the top of !orm, margins, baud 
rate. etc .... it's all stored in the memory. If you need to recon· 
figure for another application. simply load a new format Into the 
memory. 
Communications Versatility - The OS180 offers three Interfaces 
including RS232, current loop and 8-btt parallel. Baud rates from 
110·9600 may be selected. A 1 K buffer and X·on, X·off hand· 
shaking ensure optimum throughput. 
Forms Handllng Flexiblllty - Adjustabie tractors accommodate 
forms from 3"-15". The adjustable headcan print 6-part lorms 
crisply and clearly making the 05180 ideal tor printing multipart 
invoices and shipping documents. Forms can be feel from the front 
or the bottom. 
II you would like more Information on how the OS180's low-cost 
total printer package canfill your application, give us acall at 
Datasouth. The DS180 is available for 30-day deUvery from our 
sales/service distributors thrbughout the U.S. 

data@@MfiDTI
computer corporation 

4740 Dwight Evans Road • Charlotte, North Caronna 28210 • 704/523-85_00 



2a 

2b 

Photo 2: The character set of the ZXBO computer. Photo 2a 
s/10ws a program that will list all 256 characters used by the 
ZXBO. Photo 2b shows the character set produced by the pro­
gram; note that some characters are expanded to multiletter 
keywords and that undefined codes are represented by a ques­
tion mark. 

Photo 3: Editing on the ZXBO. The cursor (at line 510 at the top 
of the screen) can be moved via arrow keys to different lines of 
tire program. Wl1en the Edit key is pressed, the line being 
pointed to is copied at the bottom of the screen, where it can be 
edited. The cursor on the bottom line can be moved right and 
left ; characters can be deleted or inserted at t~ie current cursor 
position . When the Newline key is pressed. changes made in this 
line are added to the existing program. 
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cessing speed at the expense of limiting the interactive 
quality of the ZXBO . It is not going to have the same types 
of games as the Commodore PET or the Apple lI com­
puters. However, when performing long calculations on 
the ZX80, it is easy to tell when the program ends - the 
room bursts into light! 

The limited features of ZXBO BASIC are also 
frustrating. This is a result of the limited amount (4 K 
bytes) of ROM (read-only memory) available. This mem­
ory contains the software used for the BASIC interpreter, 
for the character generator for the TV display, for de­
coding the keyboard, and for cassette reading and writ­
ing. This squeeze results in many useful BASIC functions 
being omitted. 

When dealing with strings, for example, you can break 
up a string using two functions: CODE gives the ASCII 
(American Standard Code for Information Interchange) 
equivalent of the first character of the string; the TL$ 
(tail) function returns a string containing all but the first 
character of the string . As an example of functions left 
out, you cannot put two strings together (no concatenate 
operation or function exists) . However, Sinclair intends 
to bring out an optional 8 K-byte floating-point BASIC 
on a single ROM. With more than double the space to 
work with, it should be a very rich and impressive 
language. 

The last feature that I find annoying is the keyboard. It 
works-but @"#$. It is a touch-sensitive key­
board- smooth, washable, indestructible. But it is dif­
ficult to keep your fingers positioned properly on the 
keys, particularly on the shift key, without inadver tently 
pressing an extra key or two. The hardest keys to use are 
the cursor controls and the rubout keys (both are shifted 
characters). I always seem to end up with zeros where I 
want to remove a character (rubout is shift-zero). Re­
member, though, that some people pay more for a key­
board than this en tire computer costs. This was a very 
wise place to save money on the design. 

Some Technical Details 
The ZXSO microcomputer uses a very efficient design 

with a total of only twenty-two standard integrated cir­
cuits, including the voltage regulator. The main pro­
cessor is a ZBOA processor running at a speed of about 
3.2 MHz. The programmable memory is a pair of 4 K-bit 
static memory devices. The ROM is a single 4 K-byte 
part that includes both the BASIC interpreter and the 
other functions listed above. 

The operation of the ZXSO is- so faI as I understand 
it-quite complicated because it works on a mix of hard­
ware and software . The overall concept is that the refresh 
counter of the ZBO is used to control the generation of the 
lines of the video display, producing dots on the TV 
screen at twice the frequency of the processor clock. The 
keyboard is scanned under software control as 1/0 (in­
put/ output) port number 1, a port that is also shared by 
the cassette input circuitry. The cassette output signal is 
the same as the video synchronization signal; it is also 
under software control. It is an interesting design, but 
you will need to study the ZXBO ROM carefully before 
you can really understand it. 

The character se t is also a little strange. The keywords 
that are entered with single strokes are stored as single 
tokens and are expanded when displayed . Photo 2 shows 



CALL TOLL FREE 1-800-528-1054 

ATARI 
800 (16K) .•.......... .. .. $775 

400 . •.•.•...• • •..•...... S440 
810 Disk Drive ..•.•....•... $520 
825 Printer . . . . . . . . . . . . . . . $750 
850 Interface . . .•.......... Sl 60 
16K Memory .. ...• • . . . ... ... .. Sl 10 
410 Recorder . .. .. . .... . . . . . .. . S 70 
830 Modem . ... ..... . .... .... . S145 
Star Raiders . . . . . . . . . . . . • . S 45 
Software . .... . . . . . ... From $ 10 

Special 32K 800 System 
800 w/ 32K. recorder 
star raiders. joyst ick. . . . . . . . . . $970 

MODEMS 
Lexicon 

LEX-II .......... . .... . . $115 
Novalion 

CAT ....... . •......•.• $150 
D-CAT ........ . . .. ..... $160 

MONITOR 
APF - 9" Monitor ..•..•... • . $123 
Sanyo · 9" Monitor .......•. $147 
YID 0 TERMINALS 
Hazeltine 

1500 .................. $848 
1420 .................. $795 

Soroe 
IQ 120 .. . .... • .. . . • •••. S693 
10 140 ................ $1099 

Tetevldeo 
912 8 .. . .......... . . . .. $724 

912 c . .. .. ....... . .. . . $724 

920 8 . ... . ............. S773 

920 c ................. $773 


Zenith - Z - 19 ...•..•.... . . $789 

PAINTER 
Centronics 

730 Serial ............ . . 5650 
730 Parallel ......• . . . ... $598 
737 Serial . . . . . . . . . . . . . . $854 
737 Parallel ........•.... $765 

Diablo 
1640 630 . . . . . . . . . . • . . • 52400 
1sso .. . ... . . . .. ... . .... Call 

Epson-MX-80 .... . ...•. . • .. Call 
NEC 

5510 . ....... . ...... • ... Call 
5520 ......... . ....... . . Call 

Okldata - Microline 80 .... . .. 5524 
Oume 

5/ 45 .... . .............. Call 
5155 . . ...... • .... . ... •. Call 

Teletype 
Model 40 .... . ... . ...... . Ca ll 
Model 43 wl Pinfeed •. . ..• $1005 

Texas Instruments 
810 Basic ... ". . . .... . . . . $1516 
810 Loaded ............ $1739 
820 KSR Basic .... ... ... Sl 732 
820 KSR Package ....•. • $1916 
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COMPUTERS 
Altos •.•.... . ......••.. . . Call 
Dynabyte.................. Call 
Northstar 

HRZ 11·32K D (Assm) ....• $2300 
HRZ 11·32K Q (Assm) ..... $2665 

Zenith 
Z-89 48K . . . . .. ••...•.. $2210 

DI KETT 
BASF (Qty
5 '/,-0 Sector SIS DID 101 533

(Qty 10) $.335 '1•-10 Sector SIS DID 
5 '!.- 10 Sector D/ S DI D (Qty 10) 537 

Memorex 
5 '1· -10 Sector SI S DI D (Qty 10) S27 

Dysan 
5'1··10 Sector SI S DI D (Qty 10) $37 
SV.- 10 Seclor DI S DI D (Oty 10) S42 

Scotch 
5V. -0, 10. 16 Sector (Qty 100) $275 
8" -0, 32 Sector (Qty 100) $275 

/ //n//'""HIJ111 11111 111111 111111111mm111111111\\\\\\\ 

\ 
I 
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- • • a:. ­
~.... Q .a .L .a. ..&.. ..L .... ....._ A .&. '!I: '!I! , ­

- ....... " 11...a.>'l. l. W..c.. .:.. ~t• 
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..--BUY, SELL, TRADE ___ 

Experienced Equipments 
Soroc IQ 120 •• $500 Centronics 779 $600 
Tl 810 Basic . . $1200 Centronics 730 $450 
TVI 912 •. • .. . . $550 Telelype 40 $3400 NEW 
TVI 920 . . .••.. $600 Comprint ..... $400 
Oume . •..•... . Call Z-89 ..• • .• •. . . Call 
Olablo •....•. . Call Sanyo15" Monllor $195 

Prices reflec t 3% cash discounl. Product shipped 
in facto ry cartons w ith manufactures warranly . Add 
2%. a minimum o f SS, for shi pping and handl ing. 

2222 E. Indian School Rd.• Phoenix, Arizona 85016 
(602) 954-6109 


Store Hours:Tues.- Friday 10-6 MST Salorday 10-5 MST 
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a program for generating all 256 codes. 
The high quality of the black-and-white display can be 

seen in the photograph of the TV screen, which is a stan­
dard 12-inch color TV set (see photo 2b) . The question 
marks are undefined codes, and the keywords (which are 
spelled out) are fairly obvious . The graphics characters 
allow a limited 46- by 64-pixel graphics resolution. 
However, since the ZX80 is not primarily designed for in­
teractive graphics applications, the existing resolution on 
the ZX80 should be sufficient. 

Software Fea tures 
The ZX80 system is excellent for learning introductory 

programming concepts . This is in large part due to the 
immediate feedback about errors . For the student at the 
introductory level, the limited features of the language 
are useful in preventing confusion; compare this with the 
extreme detail taken to describe some complicated ver­
sions of BASIC. When you are ready to progress at a 
later time, the expanded version of BASIC will be 
available. 

ZX80 BASIC not only prevents you from making syn­
tax errors, but it also prompts you with a cursor that tells 
you what it is expecting-a keyword (denoted by a K in­
side the square cursor) a literal (denoted by an L), or a 
numeric literal (denoted by an LS). When a program is 
expecting string input, it puts the cursor between quotes, 
then expands the quotes as you enter the text. With the 
ZXBO, you never get the string errors during data entry 
that are so common with other personal computers. 

The method of editing programs is also well planned. 
A cursor , controlled by the I and I cursor keys, is used to 
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point to the "current" line. When the Edit key is pressed, 
the current line moves down to the bottom of the screen 
to the program-entry line . There is always at least one 
line between the program and the text-entry line, so you 
will not get the areas confused . 

Once the line is in the program-entry area, the line is 
treated exactly like a program line that you are typing ex­
cept tha t the cursor is at the beginning of the statement. 
The cursor control keys - and - are used to move the 
cursor within the line . Typing anything just inserts it at 
that point in the line, and the rubout key is used to delete 
the previous character . When you are finished editing, 
just press Newline and th~ edited line replaces the old line 
in the program (see photo 3). If you modify the line 
number during editing, you create a new line in the pro­
gram. This feature makes it very easy to duplicate lines in 
a program. 

The best way to describe the features of the ZX80 
BASIC language is to add to the comparison table used 
by Creative Computing in their "BASICs Comparison 
Chart" (July 1980 issue, pages 28 and 29). The major 
features of the Sinclair Research ZXBO 4 K-byte BASIC 
are given in table 1. 

Performance of the ZXSO 
At some time, all users become concerned about the 

speed of their computers. There is no simple way to com­
pare the speed of various personal computers without 
running actual programs. Two standard benchmarks 
have been used to compare a wide range of computers 
running BASIC. These have been run on the ZX80 to get 
a valid estimate of its speed. 

The system clock frequency of the Z80A processor is 
3.2 MHz. This compares to about 1.77 MHz for the 
Radio Shack TRS-80 Model I or to the 4 MHz of the 
TRS-80 Model II, both of which also use the Z80 as the 
main processor . A ZBO running at 2 MHz should be 

Integer variables 	 yes; names must contain fetters and 
numbers only, but can be any length. 

Real variables no 
String variables yes; names must be one fetter fol · 

lowed by a dollar sign (eg: A$, 8$, .. .. 
Y$, Z$). 

Arrays 	 integer and one-dimensional (eg: 
C{N}} on ly; names must be one letler 
long and are Initia lized to zero 
values. 

Arithmetic operations 	 performed on 16·bit signed integer 
va lues. 

Arithmetic operations + . - , • , I , • · (exponentiation) 
Relational operations = . > , < , on either siring or integer 

argument pairs . 

Boolean operations NOT , AND . OR performed on cor­


responding bits of integer arguments. 
String operations CHR$(X) , TL$(X$). STA$(X$) 
BASIC statements CLEAR, CLS, D IM, FOR. GOSUB, GO 

TO, HOME, IF, IN PUT. LET. NEXT. 
POKE. PRINT. RANDOMIZE, REM . 
RETU RN . STOP 

BASIC expressions ABS(X), CODE(X$), PEEK{X}, RND(X), 
USR(X) 

BASIC commands CONTINU E, EDIT. LIST, LOA D. NEW, 
RUN, SAVE 

Graphics 	 20 gra phics characters: effective 

resolution is 46 rows of 64 squares 

per row, plus some gra phics 

characte rs for shading. 


Table 1: Sum mary of the Sinclair Research ZXBO 4 K-byte 
BASIC. 
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WHYCIS COBOL 

LETS YOUR 


MICROCOMPUTER 

PERFORM LIKE A 


Now, you can use a microcomputer for 
sophi ticated business applications 

... because now there's CIS COBOL. 
Micro Focus developed thi COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interactive. Standard COBOL which 
offers the advantages of COBOL. .. 
powerful data structure features, English­
like language, exi ting programmer 
expertise ... to provide you with a full 
commercial language. You won't be 
re tricted by size either: a 64K byte 
microcomputer wi ll compile up to 8000 
lines of COBOL. more if the program's 
split into dynamically loaded modules. 

Choose a ComQact Compiler. 
The Compact compil er runson 32K byte 
microcomputer systems. Its powerful 
subset include full support for random, 
indexed and sequential files. 

Or choose the 
Standard Compiler. 
The tandard CJS COBOL compiler 
requires a minimum 48K of user RAM. 
A super-set of the Compact compiler, 
implementing A SI '74 COBOL lo 
Federal Low-intermediate Level. 

NF 
The same CIS COBOL 

extensions for conversational 

• 

..--------------.. 
Send me more in formation for: 81 
D Single Copy Users 
D Reseller and Distributor Licensing Forms 

The FORMS utility let you build a 
screen layout on li ne at the CRT. Then 
it automatically generates COBOL 
record desciiptions for inclusion in your 
program. 

Forms-2 
A superset. of FORMS, it el iminates the 
need to write simple data entry and 
inqu iry programs, because the programs 
can be automatically generated from 
screen definitions. 

Environment 
CIS COBOL products run on the 8080 
or Z80 microprocessors under the CP/M * 
operating system, and on the LSl-11 
or PDP-11 processors under RTll. 
They are distributed in a variety of disk 
formats and come with a uti lity that 
enables you to use any make of CRT. 

OEMs 
In tel has adopted CIS COBOL and offers 
it (as iCIS-COBOU for their lntellec and 

Name___________ 
Title___________ 

Company__________ 

Address__________ 
City/State _________ 
Zip/ Phone _________ 

Computer Model _______ 
Version of DOS________ 

• MIC::RO FOC::US'"'I 
Mkrn Focus In<:- • 1601 Civic Cenlcr Drive · I 

anta Clara • CA 95050 • Tel : (408)984-6961 • I 
Telex : 171-135 MISSION SNTA I 
U.K . Office • 58 Acacia Road • S1.Joh11s Wood • I 
London NWB 6AG • Tel: 01722 884:3 • Telex: I 
228536 MICROF G

&.--------------.1 

Cl~ COUOLdharihull tr< mc:lude: V11.~tnr Crnphk, ()n~·x Sr~tems, Ah~'~ Um1 pul t.•r S)1$ tc111:!l. Llfebi•til A~s.oci:!d{"S, i(e~areh ~l achinc:o., Tt•l"'"'-"'11111-.u•inJt. Modular Busine:t."! Srs.kms.. Rair. Mid1ect.rnn, 
Ro~rn1nics. and Johnsoo·Lai 1d lttc. t lrHtllec is a trnOem:i rk of lntrl Corp_ •c_:p_1 :\I i~ :! lrmlcm;•r~ ~,f UIJ:it ;;_1_1 Resl';trch Inc. 
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Benchmark 
Number 2 3 4 5 6 7 

Execution 
Time (Seconds) 1.6 4.7 9.0 8.5 12.2 25.3 38.5 

Table 2: Execution times of BASIC benchmark programs on 
the Sinclair ZXBO. See text for details 

simiJar in speed to a 6502 running at 1 MHz (as used in 
the Commodore PET or the Apple II). These estimations, 
however, do not consider the efficiency of the BASIC in­
terpreter, which is often the most important speed factor. 
Thus, the execution-timing test of actual BASIC bench­
mark programs is the most important way of comparing 
the speed of various personal computers. 

The ZX80 ranked between second and third places in 
the BASIC benchmarks done for Kilobaud magazine (see 
"BASIC Timing Comparisons" by Tom Rugg and Phil 
Feldman, October 1977, page 20). It was beaten only by a 
6502 microprocessor running at 2 MHz (an Ohio Scien­
tific Challenger II running its 8 K-byte BASIC), and by a 
280 running at 4 MHz (Zapple 8 K-byte BASIC). For 
those interested in the actual times of the benchmark pro­
grams, they are given in table 2. 

The prime-number program used for benchmarking 
BASIC processors by Interface Age was also run (see 
"Assignment: Benchmark," by Tom Fox, June 1980, page 
130). [A similar benchmark program was given in 
''TRS-80 Performance: Evaluation by Program Timing" 
by James R Lewis, on page 84 of the Miirch 1980 
BYTE.. ..GW) This benchmark is particularly interesting 
because it was run on several of the fastest small com­
puters, as well as on a DEC (Digital Equipment Corpora­
tion) PDP-10 computer. The program given in the Inter­
face Age article had to be modified slightly to allow for 
integer BASIC. However, the only major effect was to 
change an INT function to an integer multiply. The ex­
ecution time for the program running on the ZX80 was 

1604 seconds. Although this was not very fast compared 
with many of the computers in this benchmark, it was 
not the slowest either (the TRS-80 Model I took 1928 
seconds). The execution time was decreased to 1513 
seconds by removing the comment statements from the 
program (a 5 % increase in speed). This is a typical way of 
speeding up BASIC interpreters. 

The ZXBO might be summarized as a high-perfor­
mance, very low-cost, portable personal computer sys­
tem. It is best used for home or school use in learning the 
concepts of programming. When the memory-expansion 
and floating-point-BASIC modules become available (see 
the "New Sinclair Modules" text box), it will also be good 
for low-cost mathematical, scientific, and engineering ap­
plications. If you are looking for your own home com­
puter, the ZX80 is a good starting point.• 

New Sinclair Modules 
As this article goes to press, Sinclair Research Ltd 

has announced two new modules for the ZXBO, an 
8 K-byte BASIC in ROM and a 16 K-byte program­
mable-memory module. According to an American 
representative of Sinclair Research Ltd, the pro­
grammable-memory module and a later version of the 
BASIC module currently being sold in England will 
probably be available soon on the American market. 
The prices are expected to be "under $100" for the 
16 K-byte programmable-memory module and "about 
$40" for the 8 K-byte BASIC module. The BASIC 
module will be slightly different from the one now be­
ing sold in England in that it will add printer support 
to the ZXBO. 

References 
1. Davenport, Hugo. A Course In BASIC Programming-ZXBO 
Operating Manual. Sinclair Research Ltd, 1980. 
2. "Persona l computer looks to open up the markel with an ultralow 
price." Electronics, Volume 54 , Number 4, February 14, 1980, pages 
80 thru 82. 

New FASCAltlOO™CPU mates 
today's popular UCSD Pascal Ian· 
guage to your S-100 system. With 
both a Z80 processor and the Pascal 
Mic:roengine' aboard , PASCAL·lOO 
glves you the power or software data 
structuring without sacrificing 
speed. memory space-or even your 
current Z80. 0080 and CP/M2 
software. 

Greater Speed. Up to 5 to 

IO times raster than usual S-100 


implemen· 
tations 
of 
UCSD PascaJ.I 

Plore Memory. 

l28K bytes of memory, plus an optional 

lM extended address feature. 


Up to ~ 

Better Ferfonnance. 
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Don't play games 
with your company's money. 

Our entry level computer system is the first step in 
a fu ll range of computer products. Not the last step in 
a fu ll range of computer games. 

We call it VIP. The Vector Intel l igent Partner. And 
with a price of just $3695, you can't get more computer 
for your money. 

VIP has all the assets and none of the l iabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 
you outgrow your current system. 

You' l l be able to do lowcostword processing, 
mail list sorting, database management and 

accounting. You can even do software 
development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 

owners and corporate department heads. 
Because at Vector, improving your business is the 

best way to improve our business. 
For information contact Vector, 31364 Via Colinas, 

Westlake Village, CA 91362. Or call 213/991-2302. 

V-cCTO=I 
Economy Sized Computers n• 
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Multi-Micro Learning 
Environments: 
A Preliminary Report on the 
Solo/ NET /works Project 

Dr Thomas A Dwyer, Solowo.rks Laboratory, 

University of Pittsburgh, Department of Computer Science, 

Pittsburgh PA 15260 


Inventive Learning 
It's a good idea to "back off" occasionally from the 

tough problems of education in the real-school world 
and spend some time thinking about what it would take 
to develop learning systems that go beyond training in 
the basics. In particular, it is va luable to contemplate the 
intricacies of some of the impressive natural-learning 
phenomena that surround us. For example, when a two­
year-old child startles her parents by speaking an adult ­
sounding sentence (one recently heard was, "No garage 
sales today - that's ridiculous") it's worth contemplating 
the significance of such a minor miracle as a key to 
understanding later cognitive developments. In a similar 
manner, when a six-year-old masters the "solution" to a 
complex system of differential equations in the eminently 
practical form of learning to ride a bicycle, we should 
spend more than a few moments asking what made such 
a remarkable conquest possible. 

An examination of these and similar examples of com­
plex human learning reveals that in addition to the intrin­
sic (and still quite mysterious) human potential for 
developing an ever expanding "life of the mind," there are 
two important external elements at work. These elements 
can be described as supportive-social and supportive­
physical environments . In the case of the loquacious two­
year-old quoted above, the supportive-social environ ­
ment was the constant flow of conversation between 
parents and child as they made their rounds of local 
garage sales in search of fun bargains. The supportive­
physical environment was the set of real places that were 
visited as the child took part in the fascinating process of 
finding and acquiring some well-remembered objects, in ­
cluding, of course, a few toys . 

The learning-to-ride-a-bicycle phenomenon is sup­
ported from the same two bases. The social environment 
is the neighborhood full of other kids who can handle a 
two-wheeler and the fun that is promised to anyone who 
can participate in the local rites of pedal-pushing. The 
physical environment is the pavement on which to pedal 
and of course the bicycle . When similar examples con­
nected with older students are analyzed (eg: learning to 
fly an airplane solo in 10 hours), it is evident that the 

Photo 1: Students from a local high school learn to play N-Trek . 
The terminals being used were connected to a PDP-11 RSTS 
time-sharing system, with each terminal controlling a job 
related to a function of one starship crew member. The jobs in­
teracted through use of shared variables in a common segment 
of memory. 

heritage of ideas built into complex mechanisms is often a 
crucial part of supportive-learning environments. 

It was another example of such environmentally sup­
ported human learning that triggered the idea behind the 
Solo / NET / works project. The example came out of 
something called the Soloworks project in the mid 1970s. 
The Soloworks project involved the use of computer 
technology to support a complex multiplayer version of 
the popular game Star Trek. (See photo 1.) Written by 
student Don Simon, the game was nicknamed N-Trek. 
This was because it allowed a variable number of players 
to interact in a cooperative simulation/game setting . 

In its original version, N-Trek was run on a PDP-11 
minicomputer time-sharing system. The general idea of 
the game was similar to more conventional versions, with 
the starship Enterprise commissioned to explore the 
unknown while doing ba ttle with the evi l Klingon forces. 
The big difference was that in N-Trek, the Enterprise real­
ly was run by a crew. Each member of this crew manned 
a terminal on the computer system, and depending on 
how the game was initialized, each crew member played 
a specific role. Thus, one terminal was run by the com­
mander of the ship, another was manned by the weapons 
officer, a third was dedicated to navigational tasks, and 
so on. A separate graphics display showed the various 
sector maps and status tables of the game, while an added 
element of feedback was provided by a colored light dis­
play and a voice synthesizer that intoned such messages 
as "RED ALERT' or "SHIELDS UP." 

All in all, the many dramatic sessions played on this 
system were rated as some of the best examples of en­
vironmentally supported learning that took place during 
the project. The word learning is used here with delibera­
tion. The rules for handling the various roles in N-Trek 
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2a 2b 

Photo 2: T!i e equipment currently available in tire Solo/ NET/ works laboratory. Tire terminal at tl1e lower left in P/1oto 2a is used for 
tlie WAG display (as explained in the text). To its rig/it is tire IMSAI S-100 computer t/1at emulates the wirooted-tree network and 
performs the ma11agerial WAG fu11ctio11s. Fi1rtl1er to the right are tlie system console and bus-status monitor; t/1e otlter micropro­
cessors operate as nodes in the network. Plioto 2b slrows MA TSRCH designer Ivan Zatkovitch using an Apple fl computer in aver­
sio11 of the game that requires only one player. 

were extremely complex, yet it was possible to bring in a 
group of neophytes and have them playing well in very 
short order. The most remarkable thing about this learn­
ing was that it took place with surprisingly little explana­
tion time; it happened mostly as a result of doing what­
ever was necessary to handle the task at hand . It was also 
a form of learning that prompted studen ts to develop new 
strategies and theories. It was, to use a phrase we later 
coined as being particularly appropria te, inventive learn ­
ing. 

The Generalization of N-Trek 
The new Solo / NET /works project (which like its 

predecessor is supported in part by the National Science 
Foundation Development in Science Education program) 
can be looked upon as an extension and generalization of 
the N-Trek experience. The goal of the project is to 
develop a prototype learning environment that will sup­
port a variety of multiprocess simulations. 

Physically, the environment will consist of a room (or 
several rooms) in which there is a variety of microcom­
puters interconnected via a loosely coupled network. The 
phrase loosely coupled is used in two senses . Technically, 
it means tha t the microcomputers in the network have in­
dependent (and very likely differently designed) system 
buses, and that they do not share memory . Pedagogical­
ly , it is used to mean that each microcomputer node will 
be running an independent program (ie: process) tha t 
uses its own independent memory. The node processes 
will be able to cooperate, but only in ways determined by 
the program designers, and only via data communicated 
over the network . 

The reason we have kept the prefix Solo in the project 
name is to emphasize that the student controlling a given 
process (which may or may not have been designed by 
that student) is in charge of that aspect of the overall 
simulation. The sharing of data and the choice of which 
processes are to be cooperative is to be a student-team 
decision, and modifications of this decision will be 

viewed as an in tegral part of the learning process. We 
want the student activities to mirror the team efforts of 
professional scientific and engineering projects, but with 
strong emphasis on independent thought within a group 
effort. 

Educational Applications 
The tasks we have set in the first phase of the project 

(1980 thru 1982) are technical in nature. The first issue we 
must address is that of fi nding simple ways to intercon­
nect low-cost hardware in a cooperative network setting. 
For this reason, it is premature to ta lk about applications. 
Of course, they will eventually be the most important 
aspect of the project. 

Our approach to applications in this first phase has 
been to outline scenarios describing how the system 
might be used, but to do most of our initia l network 
testing with simplified surrogate applications (an example 
will soon follow). The purpose of the scenarios is to help 
us verify the accuracy and workability of the various 
system hardware and software decisions that must be 
made right away, while helping point the way to the best 
use of new technology sure to be available by 1982 and 
beyond . 

One example of a scenario we have found useful is 
based on the use of the Solo / NET/ works system to 
model both realistic and futurist ic air traffic-control 
systems. In this application, some students will play the 
role of pilots flying a variety of aircraft. Each student 
will control a microcomputer at a node of the network. 
The principal process running in the computer at one 
node will be a program that simulates the flight 
characteristics of a given (or imagined) aircraft. The 
other microcomputer nodes will be manned by air-traffic 
controllers . The principal process running at each of 
these nodes will be one that interprets data returned from 
aircraft transponders (a transponder is an "encoded" 
transmitter located in an aircraft), along with data on the 
position of ground-based naviga tional aids . 
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Te e e1me 1s precious 
lose it? 

~SUPPORTED 
NDARCLOCKS 

PDP-1 -100 • $495 
"'T'""rP.n.1UWV.d111fll-150 • $460 

LSl-11/t .. . -~· ~ ·r · CU-500 • $325 
Multi-Bus 2 

. .. : • ..TCU-410 • $325 
EXORcisor 3 

. . ... ..TCU-68 • $325 
HP 2100 .. .. . .. ..TCU-2100 • $395 
Lockheed SUE . . TCU-200 • $550 
Naked Mini 4 

. ....TCU-310 • $385 
If automatic and accurate date and time entry 
is important to your system on power-up ­
you need a Digital Pathways battery sup­
ported calendar clock. All Digital Pathways' 
TCU s have on board NICAD batteries to maintain 
date and time during power down (typically up to 

1 Trademark of Digital Equipment Corp. 

-

,' ' . _, 

. I ' SLC-1 

Serial Line Clock ..SLC-1 • $640 
(RS 232 or 20mA) Microprqcessor controlled. 
Auto message intercept and response. 
1 O Digit display option ~.so. 

three months). Timing is provided by a crystal 
controlled osci llator. Prices are U.S. domestic 
single piece. Quanticy discounts av~i Rble. • ,........... 

For more information on these timely groducts, 
contact: 

Digital Pathways Inc. 

1260 L'Avenida 


2 Trademark of Intel Corp. ~~ Mountain View, CA 94043 J Trademark of Motorola Inc. 
• Trademark of Computer Automation Inc. f'hone: (415) 969-7600 

DIGITAL PATHWAYS ~ 
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There will also be a distinguished node in the network 
which we call the WAG (Weltanschauung, or "world 
view," Generator). This will calculate all the data needed 
to generate a graphic display of the total universe within 
which these pilots and controllers function. Normally, 
the total WAG display will be visible only to observers or 
visitors who are not engaged in the simulation. However, 
windows on this universe appropriate to the functions at 
specific nodes will be available to these nodes. For exam­
ple, an air-traffic controller will be given a graphic 
display of the aircraft in the specific sector he controls. 
This corresponds to the way in which radar displays are 
actually used today. 

What will be learned by students working in such an 
environment? Specific learning will be in the areas of 
aerodynamics, navigation and geometry, piloting, and 
air-traffic control (for those so inclined vocationaUy). 
Also involved are large-system design, distributed com­
puting, data-base design, and, of course, the physics and 
mathematics of Newtonian dynamics. 

The Solo philosophy assumes that students will play an 
active role in the design and modification of the programs 
for the node processes. More importantly, we believe 
that the participants who design, develop, debug, and use 
such a system will learn to be inventive-to devise 
strategies and procedures that transcend anything that 
even the best teacher or text could hope to transmit. 

The ultimate power of a multi-micro network is found 
in the fact that all the processes are run on general­
purpose computers. This means that entirely new ap­
plications, and an entirely new set of challenges to be in­
ventive, are only as far away as the imaginations of the 
users. We have found that visitors often suggest in­
genious examples of such applications and that these 
represent a multitude of disciplines. Some of the other 
scenarios that we are working on as a result of such 
discussions are in the areas of corporate-business 
management, computer-operating systems, economic 
models, the colonization of space, and models of human 
physiology that could be used in medical education . 

Network-Architecture Considerations 
The subject of computer networking is extensive, and a 

substantial amount of literature detailing a variety of ap­
proaches has developed over the years. For our purposes, 
with our constraint to work with low-cost, off-the-shelf 
microcomputers, most of the options discussed in the 
literature were not directly applicable. It also became 
clear that, as with any new development, the promises of 
what could be done tended to be ahead of the availability 
of actual products. However, we spent some time think­
ing through the consequences of trying to apply the most 
recent ideas about local-area networking to our applica­
tion, subject to the constraint that costs had to be 
minuscule compared . to those associated with the com­
mercial and scientific networks in use today . 

We decided that even with this constraint, it would be 
advantageous to work conceptually with the unrooted­
tree passive-bus configuration, considered one of the 
most powerful local-network architectures. Another 
name for this arrangement is the global multiple-access 
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THEY INVENTED THE WHEEL •• • 

During 1978 a set of four business systems was developed 

for sale in the CP/M environment under the name 

"Peachtree Software0

• Since then, 

this software has been used in over 3000 
 -installations, and sold through more than 

150 retail outlets. During this period, 

however, there was a split.among 
 -the principals which resulted in a 
parting of the ways. It was decided one group would ­retain the ''Peachtree Software" trademark and 
the second group would be restricted from competing 
with them for one year. We are now ready to market our 
business software to you under the name of "lnsoft Accountant" 

WE GAVE IT A NEW TWIST 
Thanks to the Z-80 Softcard@l by Microsoft, this software is 
available to Apple owners for the first time. It uses 
the standard Apple 40 character display and unlike 
the Peachtree version, does not require an extra ----­
16K memory card to run. All you need is an ­
Apple II or Apple II Plus with 48K RAM, 2 drives, -
the Microsoft Z-80 Sottcard@l, DOS 3.3 and 
a 132 column printer. We supply all 
programs, manuals and sample company 
data files to get you up and rolling fast. 

The deal of 1981 ! 
EXACTLY WHAT IS IT? 

This fully Integrated Business Software Package for 5365 mcludes: 


• 	 GENERAL LEDGER - Will automatically post end of month transactions from AIR. A/P. and Payroll. 
Prints det ailed company and department report s. optional comparative financial statements with 
current, YTO, budget. and last year !month and YTDJ g1v1ng values and percentages. 

• 	 ACCOUNTS RECEIVABLE - Instant customer account information [current and aged! with complete 
invoicing wit h open item and statement capabiht1es. 

• 	 ACCOUNTS PAYABLE - Tracks current and aged payables. Has extremely usefu l cash flow 
management reports . 

• 	 PAYROLL - Calculates payroll for every type of employee while maintaining monthly, quarterly and yearly 
totals for reporting purposes in multiple states. User mod1l1able tax tables. W-2. 94 1 's. etc. 

• MANUALS - Comprehensive user manuals for each module with start up aids. 290 pages. 

ORDERING INFORMATION - Fill out and mail 

Signature ... .. ...... .. .... ... ... ... .... .... ...... ........ .. . 

D FOR APPLE 1140 COLUMN SCREEN 

Name .... ... ... ... ... .... ... .... .... . ........ . .............. .
D FOR APPLE II 80 COLUMN SCREEN 
Address ... . .. .. .. ... .. . ... . .. . ... ...... .. ......... ... ... ... . 
D MICROSOFT Z·BO SOFTCARDTM 

0 FOR SINGLE DENSITY 8" VERSION 
Te lephone ... ........ ... .. .. .. ... .. ..... ........ ........... .
mach ines such as ALTOS 	 1365 Visa or MC# .. .. .. ... . .. .. ... .. ... ....... ... .. ...... .. .. . 

D FOR COMPLETE APPLE/INSOFT ACCOUNTANT SYSTEM. Ready to use. Includes Apple II Plus, 
48K, 2 Apple drives with 3.3 DOS, Sanyo 9" Mon iter, Z80 Softcard , Paper Tiger Printer, all necessary 
cables and interfaces and lnsoft Accountant program package. 13999. 

Certified Check or M oney Order. Visa and MC welcomed. Personal checks require 2 weeks to clear. At this price 

software is so ld as-is without support. Warranty l1m1ted to "'good copies" of disks. Sale is to end users only for use 

on one computer. Call for sample reports. 80 column APPLE version requires SUP-A-TERM board or equivalent. 


Outs ide Oregon Cal l Tol l Free (800) 54 7-1289 
259 Barnett Ad. , Unit 2 • Medford, Oregon 97501 Techn ical and Oreaon Call : 503 / 779-2465 
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StackWork's Education Forum 

A full. extended FORTH interpreter/compiler 
produces COMPACT. RO MABLE code. As fast as 
compiled FORTRAN, as easy to use as interactive 
BASIC. 

SELF COMPILING 
Includes every line of source 
necessary to recompile itse lf. 

EXTENSIBLE 
Add functions at wil l. 

~~ ~ -~~ 

s.\'%<'-, CP/M'* COMPATIBLE 

Z80 or 8080 ASSEMBLER included 

Single license 

Supplied with extensive user manual and tutorial : 

$175 .00 
Documentation .alone: $25 .00 

OEM 's. we have a dea l for your 

CP/ M Formats: 8 " soft sectored, 
5 " Northstar. 5" Micropolis Mod 11 , 
Vector MZ. TRS- 80 Mod II 

Please specify CPU type. 
Z80or8080 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 raronly when technician is available) 

~ 

5upe6oft 
First in Software Technology 

•CP/M registered trademark Digital Research 

110 J.nuuy 1981 © BYfE Publk•l.ions In< Circ le 64 on Inquiry card . 

bus. Recent app lications of this architecture are the Xerox 
Company's Ethernet, and the Ungermann-Bass Net /One 
system. 

Figure 1 gives a brief summary of some of the network 
archi tectures in use today . Although the passive-bus con­
figuration appears to lack the complexity of the others, it 
is in reality a very general arrangement. This is because 
the bus (the heavy horizontal line) is assumed to be a 
wideband communications medium (usually a coaxial 
cable) to which any node can be connected by means of a 
transceiver. The transceiver contains sophisticated cir­
cuitry that allows the nodes to contend for access to other 
nodes without waiting for their tum in a polling scheme. 
This circuitry also allows for flexible addressing schemes 
that allow the access paths in the network to be con­
figured in any way desired. Logically, this configuration 
is equivalent to a fully connected distributed system, with 
no limitations or dependencies on which nodes are to act 
as control centers. 

Since it is not yet possible to buy low-cost bus hard­
ware such as transceivers off-the-shelf for use with the 
popular microcomputers, we are simulating the passive 
bus-architecture with an S-100 microcomputer. The other 
node microcomputers in the network connect to standard 
serial I/O (input/output) ports on the S-100 machine. 
The idea is to have a program segment running in the 
S-100 computer that makes these ports appear to be 
"taps" onto a passive bus. Actually, all communications 
from the nodes will be via RS-232C ports which are 
ava ilable at a low cost. In the spirit of limiting costs even 
further, we are experimenting with having the same S-100 
compu ter also act as one of the nodes. 

Hardware and Software 
There are many ways to put toge ther a system that acts 

like a general microcomputer network . One approach 
would be to use a single machine running a sophisticated 
operating system like UNIX (a development of the Bell 
System Laboratories) , which allows the various users on 
the system to set up "pipelines" with each other. Bill 
Gates of Microsoft has indicated that they will soon have 
such a system for use on the newer 16-bit microcom­
puters. This product will undoubtedly be worth in­
vestigating when it becomes available. 

Two other products we considered were the Nestar 
system and the Corvus Constellation system. The Nestar 
system is designed specifically for Apple computers and 
the Apple II bus. The Corvus system was not in use any­
where tha t we could visit. Although both these products 
are ingenious developments, we felt that with the lack of 
generality and experience with their use, it would not be 
wise to acquire the Corvus and Nestar systems at this 
time. This decision was further supported by our 
equipment-budget limitations and our desire to test the 
feasib ili ty of using a variety of low-cost microcomputers 
as network nodes. Once we have a better feel for the 
capabilities of the various machines, we will not be hesi­
tant in choosing the models that perform the best for us . 
It is pretty clear that trying to accommodate all the dif­
ferences found in the various brands of microcomputers 
today can create lots of problems. 



Ma.ss Storage any style nobody does it better. 


Presenting Konan's Disk and Tape Controller 
Boards for your S.100 system. Konan'sDisk and 
Tape Controller Boards allow you to dramatical· 
ly increase your mass storage capabilities in o 
whole new way -with top quality equipment 
that's guaranteed reliable. yet economical 
Toke your pick to suit your needs. There's the 
SMC-IQQTM storage module (SMD or CDC 976Q in­
terlace) hard disk controller...lhe HARDTAPE™ 
subsystem which otters tape and/or hard disk 
Winchester bockup....Konon'snew KNX-5QQTM 
sollware compatible with Alpha-Micra's 
AM-SQQ••.Konan's new SDC-100 error correcting 
intelligenl disk controller !or the Shugart 
Technology 51/4" ST506 hard disk and Shugart 
Associates 8" SAIOOO...and more to come! 

•Alpho Micro AM-500 1so lrodemork 01 Alpho Micro Sysrcms 
SMC·IOO.HAROTAPE ond KNX-500ore rrc:idemorks ol Konon Corporal Ion 
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Better can't be found. For exciting,bu! depen­
dable hard disk and tape controller boards (and 
superlative 110 boards) for your S·IOO computer. 
contact the company that's lN CONTROL 
Coll Konan'sdirect toll-free information line, 
800-528-4563. 
Or write, Department B.Kanan Corporation.1448 
N.27th Avenue. Phoenix Arizona 85009. 
TWX/TELEX 9109511552. 
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BUS (UNROOTEO TREE) DISTRIBUTED, MINI MALLY CONNECTED (R ING) 

0 
t ; 

DISTR IBUTED, FULLY CONNECTED 

OECEN TRA LIZED HIERARCH ICA L (TREE) 

Figure 1: Exam ples of network architecture. A network consists of nodes that are linked through communications channels. In these 
diagrams, square boxes represent nodes that act as resources in the nehvork, circles represent users of these resources, and diamonds 
show devices or persons that act as intermediaries (buffers, term inals , displays, etc). The letters P and C indicate that the node is a 
person or a computer; a blank node means that the nature of the node is not specified. 

Fortunately, the lack of standardization is not as severe 
a problem with microcomputer languages and operating 
systems, and we had no misgivings about using Microsoft 
BASIC running under CP / Min the S-100 computer. Both 
products have proven to be sophfaticated and reliable. 
Being able to count on this kind of stability has been a big 
plus . We may look into using the C or Pascal languages 
later on, but the microcomputer versions of these are still 
relatively new. 

The simplest choice of system software for low-cost 
computers like the Apple, Atari, and Radio Shack's 
TRS-80 is to use whatever is supplied by the manufac­
turer. This can cause problems, however, and since it is 
now possible to add the CP /M-Microsoft BASIC com­
bination to both the Apple and TRS-80, we may take this 
route later on . For the time being, we are trying to work 
with the system software supplied with each of these 
machines, supplementing it where necessary with bus in­
terface programs written in machine language. 
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Surrogate Applications 
By now it should be clear that putting together a 

system of this type is a complex job, especially for a small 
staff. Some of this complexity can be sorted out by 
recognizing that we (and, later on, others who wish to 
replicate the system) must wear three hats. The most im­
portant of these will eventually be that of the educator 
who uses the system. The second will be that of the 
application-program designer. The third is the one we are 
wearing most of the time at present, namely that of a 
multisystem designer. The job of a multisystem designer 
has to come first since the others build on its products. 
The problem is that any decisions at the system level can't 
be made without experience at the application level. 

At this time, our strategy for dealing with this dilemma 
is to give consideration to a variety of educational ap­
plications, but to hold off on implementing them fully . A 
considerable effort in software engineering will be needed 
to implement the more advanced applications we have in 
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Findcomparequaliq,,
Then compare cost. 
Morrow Designs'10 megabyte 
harddisk system: $31695. 
MORE MEMORY. LESS MONEY. 


Compare Morrow Designs' DISCUS'~ 


M26"' hard disk systems 

to any system avai lab le 

for S-100 or Cromemco 

machines. First, compare 

features. Then , com­

pare cost per mega­

byte. The M26 works 

out to under $200 a 

megabyte. And the M10 is 

about half the cost of com­

peting systems. 


COMPLETE SUBSYSTEMS. 

Both the M10 (8"). and the M26 

(14"), are delivered complete w ith 

d isk contro ller, cables, fan , power sup­

ply, cabinet and CP/M operating 

system. It's your choice: 10 Mb 8" 

at S3,695 or 26Mb14"at $4,995. 

That's single unit. Quantity prices are 

available. 


Sausalito. CA. (415) 332-4443,B UILD TO FOUR DRIVES. 
offers a CP/ M expanded to ful l 

104 Megabytes with the M26. 40+ Cromemco COOS compatibility. 
megabytes with the M10. Formatted. 

Additional drives: M26: $4,495. AND NOW, MULT-1/0 :" 

M10: $3,195. Quantity discounts 
 Mult-1 / 0 is an 1/ 0 controller that allows 

available. 
 multi-terminal and multi-purpose 

use of S-100 and Cromemco computers. S-1 00, CROMEMCO 
Three serial and two parallel outputMorrowDesigns'AND NORTH STAR~ 
ports. Real time clock. Fu lly program ­

The M26 and M10 are sealed-media 26megabyte mable interrupt controller. Designed
hard disk drives. Both S-100controllers w ith daisy-wheel printers in mind. 
incorporate intelligence to super- harddisk system: Price: $299 (kit), $349 assembled 
vise all data transfers through four 1/ 0 

and tested. 
ports (command. 2 status and data). $4,995. 
Transfers between drives and control­ MAKE HARD COMPARISONS. 
lers are transparent to the CPU. The You'll find that Morrow Designs' hard 
control ler can also generate interrupts d isk systems offer the best price/
at the completion of each command performance ratios avai lable for S-100, 
.. . materially increasing system through ­ Cromemco and North Star compu­
put. Sectors are individually ters. See the M26 and M10 hard disk 
write-protectable for multi ­ subsystems at your computer dealer. 
use environments. North Or, write Morrow Designs. Need infor­
Star or Cromemco? mation fast? Call us at (415) 524-2101 . 
Call Micro Mike's, 

Amarillo, TX. Look to Morrow 

(806) 372-3633 for answers. 
for the software • • 
package that allows MDRRDWDESl&NS 
the M26and M10to run 5221 Central Avenue 
on North Star DOS. MICAH of 'CPI M Is a tra<lem rk ot D1gdal Research Corp. Richmond, CA 94804 

'Cromemco 1s a lrademark of Cromemco, Inc. 
·North Sutt os a irademark of Norlh St~ Computers. Inc 
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mind, and for these we feel that it is wisest to confine 
ourselves to the highest level of the application design 
process at present. The catch to this strategy is that it 
doesn't get into the nitty-gritty detail that can have im­
portant repercussions on network-level design decisions . 
To handle this obstacle, we are also working with the 
complete design and testing of what we call surrogate ap­
plications. These are highly simplified but fairly accurate 
mappings of what we believe will be the essential ingre­
dients of real applications. 

The first surrogate application we have worked with is 
a game called MATSRCH. It was designed by Ivan 
Zatkovich as an undergraduate. He has since graduated 
and moved on to bigger and better things as a computer 
scientist. His application was designed to work with a 
minimal system in which an S-100 computer provides the 
network-bus function, while also handling several node 
tasks. 

The arrangement of components used in MATSRCH is 
shown in figure 2 and photos 2a and 2b. The S-100 com­
puter consists of an IMSAl mainframe equipped with an 
Ithaca Intersystems Z80 processor board and memory 
boards, and a Morrow disk controller and 110 boards . 
The computer runs Microsoft 5.1 BASIC under CP/M. 
The nodes controlled by persons Pl, P2, P3, and so on, 
are equipped with low-cost machines such as the Apple 
II, the Atari 800, and the TRS-80. The processes in each 
of these machines are written in the BASIC supplied with 
the machine (usually a variant of Microsoft BASIC). 

The idea of MATSRCH is to allow several players, 
each with his own computer, to move a spaceship 
through a world defined by a matrix-like coordinate 
system. Players issue commands that move their ships, 
ask for scans of the area in which they are located, and 
rendezvous with other ships. The program running in the 
S-100 computer performs three tasks: it manages the 
communication of data between nodes (ie: it emulates the 
network bus function), it keeps track of where everybody 
is in the matrix world of the game (supplying this infor­
mation to the WAG display), and it displays bus-status 
information on the system console. This last function is 
not essential to the game, but it is a revealing way to keep 
tabs on where the bottlenecks in communications occur. 

The present version of this simplified net monitor 
shows whether the S-100 program is doing network poll­
ing (and buffer management), interpreting data received 
from the nodes, or handling the WAG display. 

The programs in the spaceship nodes are quite simple 
at present. They allow the players to issue commands 
that control the motion of their ships, and ask for infor­
mation about the presence of other ships. The game limits 
the range that a player may ask to scan. In effect, in­
dividual nodes are able to look into small windows on the 
global space known to the WAG. Each node application 
program is also able to call upon a suitable driver pro­
gram that can transmit or receive data from the bus . The 
programs in the nodes are actually parallel processes that 
cooperate in the MATSRCH game. The important point 
to note is that these processes can be expanded to take ad­
vantage of all the power of the microcomputer in which 
they reside. This is an important point; the local nodes 
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''When you sell to small 
business,learn tospeak


their language.COBOL·SO!' 

Ron Mayberry 


Mayberry Syst ems, Inc., Belleville, Il linois 


" It's amazing what a 
few key phrases will do 
for your sales record 
to small businesses. 
Words like "faster;· 
"cheaper," and 
Microsoft's "COBOL-80'. ' 

I should know. I'm in 
the business of sel ling 
complete computer sys­
tems to one of the most 
demanding enterprises 
around: pharmacies. 
That means my pro­
grams have to solve 
the complex problems 
facing pharmacies today 
-the deluge of paper­
work, regulations, and 
the need for immediate 
access to patient 
information. 

I've sold a lot of mini­
computer systems with 
programs written in 
DIBOL. Then I discover­
ed microcomputers, 
and Microsoft's 
COBOL-80. Together, 
they're faster and less 
expensive than my old 
system. yet do all the 
same things. And more. 

Like what? Like 
more flexibility and ver­
satility. I use practically 
the whole range of 
COSOL-80 features, to 
speed inventory, billing, 
labeling, prici ng, 
accounts receivable, 
patient profiles and 

doctor I ists. And I'I I be 
using a lot of the same 
features to write a pro­
gram for travel 
agents too. 

Believe me, we 
checked them al I, and 
only COBOL-80 had all 
the necessary LEVEL 11 
features, plus the new 
CHAIN feature. pro­
gram segmentation 
and formatted screen 
ACCEPT/DISPLAY. 

The CHAIN feature 
impressed even a 
veteran programmer 
like me. With my menu­
driven systems, I have 
total control over which 
program wil l execute 

next. And it was great to 
find that COBOL-80's 
ACCEPT/DISPLAY 
statements give for­
matted screens that 
look the same as my old 
DI SOL screens. Yet 
with fewer lines of code. 

With 300 d ifferent 
program modules, you 
can be sure I appre­
ciate segmentation too. 
In one case, I collapsed 
seven DIBOL programs 
into one segmented 
COBOL-80 program. 
Now I can organize my 
system according to 
program function rather 
than memory size. 

My compile times? 
Incredible. Over 1,500 
lines compi le and link in 
just five minutes. 

I know what you're 
thinking. 'Sounds great. 
but I wouldn'twanttobe 
in Mayberry's shoes 
when he translated all 
those DIBOL programs 
to COBOL-80.' Well . 
surprise. Since most 
DI BOL features trans­
late into COBOL one­
for-one, we converted 
the source code six 
times faster than 
originally scheduled. 

So simply put, that's 
how Mayberry Systems 
Inc. learned for itself 
that COBOL-BO is one 
language that makes 
a lot of sense to 
small businesses. 

In my opinion. 
COBOL-80 is first­
class. And I thought 
you should know about 
it too. " 

COBOL-80 now sup­
ports Level II ANSI 
SORT/ MERGE state­
ments to interface with 
Microsoft's new sort 
fac ili ty, M/ SORT. 

COBOL-80 with 
documentation. $750. 

Documentation purchased
separately, ;;20. 

M/ SORT. $125. 

MllllCIOSOrFf 

10800 NE Eighth. Suite 819 

Bellevue, WA 98004 
206-455-8080 Telex 328945 

We set the standard. 
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S· 100 MICROCOMPUTER RUNNING MI CROSOFT aA SIC UNDE R CP/ M 

eus MANAGE MENT BUS MONITO R 

WAG 
PR OGRAM 
SEG MEN T 

MA TSRCH 
PROGR AM 
SEGMENT 

PROG R AM SE GMENT PROGR AM SEGMENT 

CP/ M 
BUS BUFFERS 

SERIAL 1/0 PORTS 

WAG 
DISPLAY 

APPLE TRS -8 0 ATARI 

MATSRCH LOCAL PR OCESSORS 

DISK 
STO RAGE 

SYSTEM 
CONSOLE ANO 
BUS STA TUS 
DISPL AY 

Figure 2: The hardware and software arrangemen t fo r MATSRCH. This application uses an 5-100 computer (indicated at the top of 
the diagram) for a variety of fu nctions: the segment labeled "BUS" is involved in emulating the unrooted-tree network shown in 
figu re 1. Each micro processor node has a principal function (the task assigned to that node, indica ted by a sq uare) and a driver pro­
gram that handles communications (indica ted by a diamond) . 

are not just terminals connected to a central processor. 
As was noted earlier, all communications between 

nodes are via RS-232C serial lines . Thus, even though our 
work is primarily concerned with a local network, there 
is still the capability "of connecting several schools 
together via telephone lines and modems. The potential 

llllBrM6009 )·100 

SINGLE BOARD COMPUTER 

• 	MEETS l.E.E.E. S-100 STANDARD 

• 	4K/8K/16K ROM • 2K RAM 
ROM I RAM relocatable on 4K boundary 

• ACIA; PIA; 8080 SIMULATED 1/0 
'• 20 PARALLEL 1/0 LINES • 256 1/0 PORTS 

P.C. Board & Manual $69 .95 

with Monitor $99.95 


• 	 ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR $349.50 

• 	 adeMON: ADS MONITOR 
Examine and change registers and memory; punch 
and load In Motorola format; user deflnable Inter­
rupt service and more 
$39.95 In 2716 EPROM 

MaaterCharoe /VISA Accepted 
llllnola realdenta add aalea tax Add 2.5% for shipping 

Ackerman Dlgltal Systems, Inc. 
110 N. York Rd., Suite 208, Elmhurst, Ill. 60126 (312) 530-8992 

of interscholastic simulation gaming between several 
local high schools and colleges is intriguing, especially in 
terms of the higher levels of supportive social en­
vironments that could result.• 

Acknowledgments; Furthe.r Information 
The Solo/ NET! works project derives many of its 

ideas from its two predecessors, Project Solo and the 
Soloworks Laboratory. All three projects were funded 
in part by the Education Directorate of the National 
Science Foundation. Examples of early curriculum 
units from Project Solo were reprinted in Creative 
Computing in 1979and1980. Articles describing some 
of the activities of Soloworks appeared in BYTE in 
December 1976, August 1977, March 1978, and May 
1978. A description of the educational ideas that 
underlie the Solo philosophy was given in the article 
"Books As an Antidote to the CAI Blues" which ap­
peared in the Education Forum of BYTE in June 1980, 
page 74. 

Documentation of the Solo/NET/works ]Jroject will 
initially be in the form of working papers. These are 
for internal use only, but revised versions will later be 
submitted for publication in the Education Forum of 
BYTE. If you 'd like to be placed on a mailing list for a 
notice of what has been published and where it ap· 
peared, send your name and address to Margot 
Critchfield, Department of Computer Science, Univer­
sity of Pittsburgh, Pittsburgh PA 15260. However, 
please understand that it will be some time before a 
complete list is available. 

The material in this preliminary report is based in 
part on working papers by faculty associate Dr Sig 
Treu , and project staff members Margot Critchfield, 
Bob Hoffman, and Blaise Liffick. The material on the 
MA TSRCH application was derived from a paper in 
preparation by Ivan Zatkovich. 
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A PASCAL/M™Demo Disk from Sordm. 

You 've heard all about lhe power of PA CAL. You know ir 's a That's $10 off of our regular low price of $175. And that makes it 
simple, high level, block srrucrured language that is replacing about as close to free as you can ge r. 
BASIC as the universal programming tool. But how am you If you need full documentation, just rum your Incredible 
learn if it's really what you wan t without spending a lot of $10 Free Offer into an Incredible $20 Free Offer. Order the 
money? Sorcim's Incredible $10 Free Offer is the answer. complete 90-page scr's Refere nce Manual, which fully dera ils 

For only $10 you receive a CP/ M compatible 8" our enti re PASCALIM package, for an additional $10. 
floppy disk that demonstrates the entire PASCAL / M And you'll get full credit for the $20 offer, 100. 

language. Through a sample pro­ Sorclm 11 the 10Hd software 1oarcc. 
gram that displays rhe unique Sorcim is fully committed co the advance­
features of PASCAL/ M and a ment of technology through software develop­
lim ited compiler that allows ment. Our nc11c PASCAL enhancement, the 
you ro create programs of PASCAL / M symbol ic debugger which dra ­
you r own, you'll discover matically reduce program development time, 
the in cred ible world of is proof of thi commicmenc. We also offer a 
PASCA L/ M firs t-hand. comprehensive li ne of state-of-the-a rt software 

You can run the disk on any products for Z80, 8080, 8048, 6502, 680x, 
standard CP/ M -based system using an 8080, 28000, M68000 and 8086/88 microproccssor ­
8085 or Z80'" CPU device with 56K memory. ba ·ed systems. And Sorcim can develop operat­

So where• the PREE come ln? ing systems compilers and assemblers for your 
After the demo disk gets you hooked on specialized applications. 

PASCALIM, just order the full PASCAL/M Take advamage of our incredible offer by 
package, including the compi ler, object library filling out the coupon and send ing it to us 
and pseudo code (P-Code) inte rpreter, and today. You 'll get hard evidence of solid sofrware 
we'll give you full credit for the demo disk! fo r microcomputer applications. 

THE DTCREl>IBLE 

$10 FREE OFFER!! 


••••••••••••••••••••I OK, I can't pa11 up your locrcdlblc $10 Pree Oll'er. I
I Pleue Hild me the Items checked below: • 

OPASCAL/M DemoDisk ..... ............................................ . S 10.00 •
I O PASCAL/MUser's ReferenccManua.l .......................... S 10.00 CR
I D Demo Disk and Reference Manual ... ..... ....... .. ............ .. ...S 2.0.00 • • 


•• I understand that !'II receive full credit for my Incredible SIO (or •• -~ 
$20) Free Offer if I order the full PASCAL/M package by July 
31, 1981. 

II D I can't m nd it; I've got 10 have the full PASCAL/ M package, •. s RC M 
including Compiler, Object Library, P-Code Interprete r, Ref-

I ere nee M.anual and Demo Di<k. I 0 1 
1 

1333 Lawrence Expressway 1 .~;~~B~~~a;r·crc2:cii.~. . ~.~................. .. .......... .. .... .... s11s.oo I 

Suit.e 418I O 8088186(RcquiresCP/ M 86) ............ .. .... ... .......... .. ........ $250.(10 I 

Sama Clara, CA 95051Q MasterC:udOVISA O ShipUPSC.0 .D. I 
(408) 248-5543I D Check or money order enclosed 

I Card Number Exp. Date I 
I Mast~r Card Interbank Number I 
I Signatu re ••I (for credit card purchase) 
• Total amount enclosed ....... ................. ............. .............$ • 

(Colifomia tesiden10 odd 6.5!J> S1ln tax; for ovcnou hipmcnt, add Sl0.00; I 
• for •hipmont 10 Canoda or Mex loo, odd S5.00.) 

• SHJPTO: I 
PASCAL / M lt 1 tttdttn1tk of Sare Im 
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System Review 

The HP-41C: 

A Literate Calculator? 


Brian P Hayes 
Scientific American 
415 Madison Ave 

New York NY 10017 

Calculator vs Computer 
The computer and the programmable calculator seem 

to be following paths of convergent evolution . As the one 
is made smaller while the other gains in capability, the 
line of demarcation between them becomes more and 
more arbitrary . For now at least, the programmable 
calculator remains a distinct and lesser species, but it 
shares many of the attributes of the computer. Moreover, 
the shared attributes are chiefly the ones that make the 
computer an interesting machine. Both devices offer an 
intimate acquaintance with the powers and pleasures of 
algorithms. Both exhibit an enigmatic unpredictability: 
the response of the machine to any given stimulus is 
wholly deterministic, yet the behavior of a large program 

Photo 1: Components of tire Hewlett-Packard HP-41C 
calculator system. Shown here are the calculator itself and three 
peripheral devices: a magnetic-card reader, a wand for reading 
printed bar codes , and a thermal dot-matrix printer. The 
peripheral units plug into four ports at the top of the calculato r, 
which can also receive modtiles containing additional memory 
or precoded applications programs. The HP-41C alone costs 
about $300: a system including all three peripheral devices and 
two memory or applications modules is about $1000. (Photo by 
Ed Crabtree.) 

can be full of surprises, often to the frustration of the pro­
grammer. 

The HP-41C, which was introduced by the Hewlett­
Packard Company about a year ago, is among the pro­
grammable calculators that lie closest to the computer 
borderline. It comes close enough for the jargon of com­
puters to be useful in describing it. At the Corvallis Divi­
sion of Hewlett-Packard, where the HP-41C is made, 
they refer to the calculator itself as the "mainframe" and 
to its accessory devices as the "peripherals." The 
calculator comes equipped with four input / output (110 ) 
ports, through which the various elements of the system 
are interconnected. Because the peripherals do some data 
processing internally, the system might even be said to 
have "distributed intelligence." 

When compared with a computer, most programmable 
calculators have a rich instruction set, but they are defi­
cient in memory capacity and in facilities for communica­
tion with the user. A calculator comes with such 
amenities as trigonometric, logarithmic, and statistical 
functions built in; with a computer, even floating-point 
arithmetic must usually be constructed out of software. 
On the other hand, no calculator has the memory needed 
to store large tables or other data structures. And it is the 
communication problem that most seriously limits the 
utility of the calculator. A display that can represent only 
the 10 digits, a decimal point, and a minus sign does not 
have much range of expression . Even for problems that 
have entirely numerical results, such a display is not 
always adequate, since without labeling of any kind it is 
easy to become confused about what a number means . 

The HP-41C 
In the HP-41C, the instruction set is at least the equal 

of that in any other calculator and the potential memory 
space is large (although it can never be large enough). 
The most conspicuous distinguishing features, however, 
have to do with communications and "human factors " 
(or, in other words, those things that aid in writing pro­
grams and in interpreting their results). 

All three of the peripheral units now available serve to 
get information into or out of the HP-41C; they are a 
printer, a magnetic-card reader, and a wand for reading 
bar codes. But perhaps the most significant innovation of 
all is in the calculator itself: a liquid-crystal display that 
can represent not only numerals but also the complete 
uppercase alphabet and a few lowercase letters and other 

118 Ja11uuy 1~81 1'> BYTE Public.,ions lnc 



---

_______ _ 

Thefirst personalcomputer
forunder $200. ~ 

The Sinclair ZXSO. 
A complete computer­
only $199.95 plus$5.00shipping. 

ow, for just $199. 95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
comput.ers costing several times more. 

!l's the Sinclair ZX80. lne computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con­
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man­
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 
Sophisticated des ign makes the 
ZXBO easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips­
including the ZSOA microprocessor, the 
faster version of the famous 280. This 
makes the ZX80 the world's first truly port­
able computer (6W' x SW' x lW' and a mere 
12 oz.). The ZXSO also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 

Your course in computing. 
The ZX80 comes complete with its own 

128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing-not just 
by reading. It makes learning easy, excitii1g 
and enjoyable. 

You 'U also receive a catalog packed with 
items that can make your ZXSO even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6. 95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZXSO's advanced design features. 
Sinclair's 4K integer BASIC has perfor­

mance features you'd expect only on much 
larger and more expensive computer . 
• Unique 'one touch' entry. Key words 

(RU1 , PRINT. LI T, etc.) have their 
own single-key entry to reduce typing 
and save memory space. 

• Automatic 
error detection. 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

• Powerful text editing facilities. 
• 	Also programmable in machine code. 
• Excellent string handling capability-up 

lo 26 string variables of any length. 
• raphics, with 22 standard symbols. 
• 	Built-in random number generator for 

games and simulations. 
Sinclair's BASIC places no arbitrary re­

sb.ictions on you - with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu­
ture. Options will includ expansion of lK 
user memory to 16K, a plug-in SK iloating­
point BASIC chip, applications software, 
and other peripherals. 
Order your ZX80 now! 

The ZX80 is available only by mail from 
inclair; a leading manufa turer of con­

sumer electronics worldwide. 
To order by mail, use the coupon below. 

But for faste t delivery, order by phone 
and charge to your Master harge or VlSA. 
The ZXSO is backed by a 30-day money­
back guarantee, a 90-day limited wan-anty 
with a national service-by-mail facility, and 
xtended service contracts ar available for 

a minimal charge. 

Price includes TV and cassette connecto rs, 
AC ada ptor, and 128-paJle man ual. 

ALI you need to use )'our ZXSO is a standard TV 
(color or black and white). The ZX 0 comes complete 
with connectors that easil1• hook up to the antenna 
te rminals of )'our TV. Al>o included is a connector for 
aportable cassette recorder. if )'O~• choose to store 
programs. (You use an ordinary bl•nk ca si:~tt e.) 

The ZX80 is a family learning aid. Children IO and 
above will quickly understand the principles of 
computing- and have fun learning. 

Master Charge or VISA orders call: 
(203) 265-9171 \.\~'U refund the cost of your call. 
Information: General and technical-(617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
8PM EST. 

1	 15iinc:lair ~~0~ :;x~~;;...~~~f~iiri:d~ ~;i~64 9'2. 

r------------- ------------~ 

To: Sinclai r Research Ltd ., 4 75 Main St., P.O. Box 3027, Wallingford , CT 06492.

I Please send me ZXSO personal computer(s) al $199. 95* each ( · dollars). plus $5 1II shipping. (Your ZXSO may be ta"< deductible.) 

[ enclose a check/money order P<tYable to Sinclair Research Ltd. for$ 


I Name 

I Address

I City Late 

Occupation: 

I Intended use of ZXBO: 

I Have ym1 ever used a computer? 0 Yes 0 o. • For Conn. deliveries, add sales tax. 

L
Do you own another personal computer? D Yes 0 o. .~ 

8Y-1-I 

-----------~------

I 
r 

Zip I 
Age: ___ 

I 
I 



symbols. The letterforms are crude bu t perfectly legible; 
what they bring to the calculator is literacy, and it makes 
all the difference in man-machine relations. 

The architecture of the HP-41( is not fundamentally 
different from that of its predecessors in the Hewle~t- · · 
Packard line. There is a four-level stack of registers .where 
pending operands are generally held; other registers are 
identified by a 2- or 3-digit address . The in ternal memory 
consists of 63 registers, but this number can be increased 
by plugging memory mod ules into the ports. Each 
module adds 64 registers, so that a full complement of 
fo ur modu les yields a total capacity of 319 registers; with 
al l the ports occupied, however, no peripheral devices 
can be connected. 

The memory available can be divided in any way 
desired between da ta storage and program storage. When 
allocated to data memory, a register holds a single 
floa ting-point number (10-digi t mantissa and 2-digit ex­
ponent). Program capacity is more difficult to measure 
because instructions have varying space requirements. 
Without extra memory and with a reasonable allowance 
for data storage, the maximum fo r an unassisted HP-41C 
usua lly falls between 150 and 200 program lines. By add­
ing th ree modules and keeping the same data space, the 
program capacity is expanded to about 1200 lines . 

An additional wider register is dedicated to alphabe tic 
operations . Up to 24 characters can be accumulated in the 
alpha register, although only 12 at a time fit in the liquid­
crystal display; the extra characters scroll in to the lef t, 
marquee-sty le. The alphabetic capabil ity is not a mere 
frill. The extent to which it is called upon in the everyday 

REMOTE 1/0 


Control AND m o n ito r r emo te d evices 
R e al time cloc k/calenda r i nc l u de d 

• An AC cacr ier CornJ!llln icat ions 1/0 inte r face ear the APP!..E l J • 

computer. Outpot co1111111Jnicntions operate up to 256 8SR System 

x-10• conttol modules. Input colllm\Jni.cations come from the x-10 

comm.>nd console, and temperature and security input ;nodules, 

soon to be available from Intelligent Control Systems, Inc. 
• Software routine s are providC'd to hi;1ondle the AC I /0 , to set. , 

read , and display the real time clock , and a background schedule 

control praqram. 4 5electablQ inte rrupt rates allo~ rM~h!ne 
language progra111S to run simultaneously with other pro;rarns . 
• Real t ime clock provides nee , min, hour, d.at:e , day of wee k, mo , 

and year. Rechargable battery runs clock when APPLE is off. 

• Tradema rk s -APPLE II: Apple Computer Inc . ,System X-10: BSR l.td. 

SEE YOUR APPI.E DEAI.ER f'OR A CEKONSTRATIOll . .. $185 sugg. retail 


I nte l lig e nt Co ntr ol S y s t ems, I n c. 

PO BOX 1457le MPLS , MN 55414• {61 2) 699-4342 
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operation of the calculator can be illustrated by consider­
ing one of the curious challenges of calculator design. 

Mnemonic Functions 
The problem is that most scientific calculators have 

more instructions than they have keys; in the case of the 
HP-41C, there are more than 130 instructions and only 
thirty-five keys. A shift func tion doubles the number of 
distinguishable key sequences, but that still leaves almost 
half the instruction set without a home on the keyboard. 
Rather than further increase the number of keys or the 
number of shifted modes, Hewlett-Packard has adopted a 
solution familiar in larger systems: all instructions, 
whether or not they appear on the keyboard, can be ex ­
ecuted by spelling out the ir mnemonic in the display. 
Programs resident in memory and instructions associated 
with peripheral dev ices can be executed in the same way . 

Execution of a mnemonic label has the significant ad ­
vantage of eliminating all dependence of the instruction 
set on the layout of the keyboard. It also has certain 
potential drawbacks that the designers of the HP-41C 
have gone to some lengths to remedy, largely by ex­
ploiting the alphabetic display . For example, if the spell ­
ing of a mnemonic is forgotten, a complete listing of the 
instruction set can be called up by the CATALOG func­
tion. 

Another objection is that repeatedly spelling out a 
fu nction can be tiresome on a keyboard smaller than the 
human hand. This burden has been relieved by the 
radical strategy of allowing all the keys to be redefined by 
the user . Any instruction (with the exception of a few 
program-editing pseudoinstructions) and any program 
can be assigned to any key. 

The fluid indeterminacy of the keyboard leads to a fu r­
ther possible complaint : the user may lose track of what 
function has been assigned to a particular key. Two 
devices come to the aid of the forgetful. A keyboard 
overlay slides into place to relabel the keys according to 
the chosen assignments; if several programs require dif­
ferent key assignments, a separate overlay can be made 
up for each one. The second aid is more elegant: the cur­
rent function of any key can be verified merely by press ­
ing the key and holding it down a moment. The 
mnemonic of the function appears in the display. lf the 
key is released, the function is executed; otherwise, the 
word "null" appears and the command is canceled. 

{A third aid to the use of the HP-41C keyboard is the 
selection of the user/s tandard mode. The key redefini­
tions are valid only when the calculator is in the user 
mode. To use a key that has been redefined for its 
original function, the user has only to press the USER key 
to toggle the calculator back to its standard mode. In the 
standard mode. the HP-41C behaves as it would before 
any keys were assigned, thus giving the user the best of 
both worlds . . .. CW/ 

Further Features for the Programmer 
The versatility of the liquid-crystal display is exploited 

in several other ways to make the HP-41C friendly and 
fool -resistant. A row of indicators below the main 
display provides various indications of mode and status. 
Error messages can be reasonably explicit: an attempt to 
divide by 0 elicits "da ta error," and a number greater 
than 1099 is flagged as "out of range." When a conditional 
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Mtao-Scl's new cltsk drive famJ1y 
really makes your Apple shine. 

Both the A-40 and A-70 offer 
extra performance plus the abllity 
to read exlstlng diskettes written 
on Apple Disk II systems. 

And ajumper selectable boot 
prom for 13 and 16 sector interger 
Basic or 8 sector Pascal comes 
standard. 

The Model A-40 actually costs 
a lot less than Apple Disk II drlves. 
Yet it provides 40 tracks instead of 

35, alongwtth up to 201< Increase 
In capacity. Maybe an extra 20K Isn't 
anything to write home about, but 
the speed sure ts-5 ms track to 
track vs. Apple's 15 ms. 

The Model A-70, on the other 
hand, features twice the tracks and 
capacity ofthe Apple Disk II. but 
it costs only a few dollars more. 

The secret ofoutstanding per­
formance and reliability is a state­
of-the-art design incorporating a 
band positioner, instead ofa plastic 

cam. plUSu tmpOvea media 
cen\edng system. 

SPBCIAl.DISCOmr.t 
One A-40 plus controller Is priced 

at only $495 and the second drive 
fsjust $395.You can save 
up to $200 per system over Apple II 
drive prices. 

And you can save even more If 
you act now. Contact us today for 
a special $50 introductory discount 
on your Miao-Sci A-40 or A-70 
system order. 

re;m 

MICRO-SCI 

1405 E. CHAPMAN AVENUE • SUITE E • ORANGE, CAUFORNIA 92666 • 7141997-9260 
MICRO-SCI JS A DMSION OF STANDUN CONTROLS. lNC. 

.Apple and Apple II M? regbleeed trademarks ofAPPLE COMPUTCRS INC.. SANJOSE, CAUFORNlA 



test, such as "X = 07", is executed from the keyboard, 
the display answers the question "yes" or "no. " 

Alphabetic text can also have a valuable role within a 
program. How it is employed is largely up to the pro­
grammer, but two obvious uses are prompting for inputs 
and labeling outputs. 

Even with the best of keyboard technologies, entering a 
long program is inevitably tedious. A feature of the HP­
41C that helps in avoiding needless repetition of effort is 
a continuous memory, which maintains all data and pro­
grams even when the calculator is turned off. Key 
assignments, the settings of flags, and other status infor­
mation (such as the angular mode) are also preserved. A 
program that is run frequently can be kept in the 
calculator . Memory resources are finite, however, and on 
occasion a program must be cleared to make room for 
another and later reloaded. It is for such purposes that 
the magnetic-card reader and the bar-code reader are in­
tended. 

Using Cards 
The magnetic-card reader, which occupies one port, is 

a small unit that clips onto the top of the calculator and 
can be left in place. The cards are the standard 1 by 
7 cm magnetic strips (slightly smaller than a stick of 
chewing gum) that are also employed by the HP-67 and 
HP-97 and by some Texas Instruments calculators. They 
are inserted in a slot at the side of the reader and pulled 
through by a motor for retrieval on the other side. Each 
card has two tracks and each track holds the contents of 
16 registers, which can be either data or programs . A 
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long program requires several cards, and a routine that 
saves the state of the entire machine sometimes calls for a 
whole deck of them. 

Cues provided by the calculator make operations with 
the cards almost mindless. When writing a program onto 
cards, a message in the display indicates how many 
tracks will be needed; when reading a program, the same 
message gives the lowest-numbered track that has yet to 
be read. The cards can be inserted in any sequence, and 
the information is sorted out internally. A defective card 
or an unsuccessful pass through the slot generates an ap­
propriate error mes.sage. 

Cards can be both written and read at the command of 
a running program. For example, a data card might be re­
quested during an initialization routine, and new values 
might be written onto the card at the end of a calculation. 
Or one of several possible subroutines might be appended 
to a running program once the program had determined 
which subroutine was needed. Unfortunately, all these 
procedures still require human intervention for the actual 
insertion of the card. Thus, the user must attend the 
machine and feed it by spoonfuls on demand. 

An amusing feature of the card reader is its ability to 
create "private" program cards. When such a card is read 
back into the calculator, the program appears in the 
catalog and becomes available for execution, but it can­
not be examined, modified, or copied onto another card. 
Any attempt to do so is blocked by the imperious 
message "private. " The security measures seem to be ef­
fective (although I have not worked seriously at 
penetrating them); how often they will be needed is 
another question. In the realm of very-small-scale 
systems, the major worry is theft of hardware, not soft­
ware. 

Software Compatibility 
The introduction of a new model computer often raises 

questions of software compatibility. In this case, 
Hewlett-Packard has made the new machine compatible 
with the old software by including a translator routine in 
the card reader. Magnetic cards written on the HP-67 or 
HP-97 can be entered into the HP-41C and, with no in­
tervention by the user, will be converted into HP-41C 
programs. Thus, the machine has access to the large body 
of software written for the earlier calculators, including 
more than 3000 programs in a users' library administered 
by Hewlett-Packard. 

An incidental benefit is the addition of more than a 
dozen instructions peculiar to the HP-67 and HP-97 that 
become available on the HP-41C whenever the card 
reader is plugged in, even though most of those instruc­
tions have nothing directly to do with card operations. 
For example, there is a block-memory swap that comes in 
handy occasionally. 

Bar-Code Wand 
One drawback of magnetic-card recording is the cost 

of the medium : roughly fifty cents a card, plus the con­
siderable expense of the card reader itself. There is also 
the delicacy of the iron-oxide surface, which necessitates 
careful storage and the maintenance of duplicate copies 
for backup. A second input device for the HP-41C, the 
bar-code reader, relies on the most inexpensive of all 
known storage media, ink on paper. The reader is a 
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INTERFACE PRODUCTS FOR THE BO's 


Multiport Serial Card 

• 	Two or Four RS-232 serial ports with full handshaking. 

• 	 Independent baud rate generator for each port, with 16 
software selectable rates from 50 to 19200 baud. 

• 	Handshake Jines include hardware start/stop control for 
each port ro interlace with serial printers without additional 
software. 

• 	Each port can be configured as a "data set", for direct 
connection to a terminal, or a "data terminal", for direct 
connection to a modem. 

• 	8-level vectored interrupt controller handles receive and 
transmit interrupt requests from each port. 

• 	Interrupt controller may be slaved to our CPUSupport Card 
for fully vectored operation or It may be used in the "polled 
mode" while retaining the interrupt masking and prioritiza­
tion features. 

CPU Support Card 
• 	RS-232 serial port with full handshaking. SOftware­

controlfed baud rate generarorallows almostany conceiva­
ble data rate . 

• 	SOcket for 2716 or 2732 EPROM. The EPROM can drive 
PHANTOM to allow a memory board to overlap, and It can 
be disabled with an output command. 

• 	8-blt parallel input and output ports, each latched and with 
full handshaking. 

• 	Vectored interrupt controller. Provides 15 levels of vectored 
interrupts, expandable to 64 through "slave" controllers on 
other cards (such as our Multiport Serial) . Includes 
complete interrupts support for 8080, 8085, Z80, and 8086 
microprocessors. 

• 	Two general-purpose timer/counters, Each is 16 bits wide. 
One may be combined with the time-of-day clock to count 
days. 

• 	Both of these cards are IEEE 696 (S-100) compatible. They 
have DIP switches for 110 port address and all options are 
set with switches or easy-to-use pin shunts. 

Price: 2-port, $250; 4-port, $350. Manual only, $3. Cables 
$15 each In 14, 18, or 28 Inch lengths. 

• 	Time-of-day clock. Time of day is kept In 24-hour format to 
0.01 second. Power to run the clock may be provided from 
an external source, such as a battery, to keep the clock 
running when the computer is off. If time of day is not 
needed, the clockmay be used as two general-purpose 16­
blt timers. 

Price: Card, $370. Manual only, $4. Cables, one 28" cable 
provided. Additional cables, see above. 2716 EPROM 
(single supply), $15 each or $13 In 10S. 

From Seattle Computer, the System Design Experts -------------­

While each of these cards Is a great Individual expandability required for the multi-user systems of the 
performer, together they form an unequalled interrupt BO's. 
system. Up to seven Serial cards may have their on­ To help you tap the power of this system, each CPU 
board Interrupt controllers slaved to the master control­ support card Includes source code on diskette of a 
ler on the Support Card for a maximum of 64 different complete, fully interrupt-driven 110 system for MP/M. 
Interrupt sources. Only SCP provides this kind of (MPIM is a trademark of Digital Research Corporation.) 

T1le$8 products may be putchased from your local compultr store. 
Products are guaranteed one fNt-both ,,.mandlabor. Factory orders 
shippedprepaid In US ind Canida. Foreign purcha1e1 mustbe prepaid In A_ eattle Computer Products, Inc. 
US lund1. Al10 add $10 per board for ovenen air thlpment. ~ 111 4 Industry Drive. Seattle, WA. 98188 

(206) 575-1830 



hand-held wand similar to a general-purpose one in­
troduced some months ago (the Hewlett-Packard 
HEDS-3000), but it has an in terface and a plug specifical­
ly adapted to the HP-41C. 

With programs encoded and printed by Hewlett­
Packard, the wand works extremely well. A line of code 
can be scanned in either direction, although multiple lines 
must be read in sequence. The calculator display prompts 
for the lowest-numbered line not yet read. Even more 
helpful is audible confirmation. After each successful 
pass, the calculator emits a high-pitched beep; a failure 
results in a lower-pitched tone. The speed and orientation 
of the wand are not critical, and with practice the success 
rate becomes quite high. 

The wand can also do a few things besides the 
straightforward loading of programs. Individual instruc­
tions can be executed from a "paper keyboard" (which is 
a table of bar codes, each of which is a single HP-41C in­
struction); data can be entered directly into designated 
storage registers; subroutines can be appended and pro­
grams merged. One wand function , instead of translating 
the scanned bar code into HP-41C operation codes, 
displays the actual binary value represented by the bars . 

Printed machine-readable code is an ideal medium for 
the mass distribution of programs, and Hewlett-Packard 
will reportedly make all its software for the HP-41C 
available in this form. Programs from the users' library 
will also be offered in bar code, presumably at a lower 
price than programs on magnetic cards. For frequent 
users of such prepared software, bar code seems to be the 
medium of choice. 

The situation is somewhat different , however, for 
those whose main interest is in writing their own pro­
grams rather than in running other people's. The trouble 
is that bar code, for now, remains largely a one-way 
channel of communication. 

It is possible to assemble by hand a bar-code represen­
tation of a program. The basic materials are adhesive 
labels, each bearing the code for a single instruction or a 
single numeric or alphabetic character. IThe "paper 
keyboard" can also be photocopied, with a program be­
ing created by cutting and pasting photocopied bar-code 
keystrokes . ... GW ) A long program, however, would 
require several hundred labels; moreover, they must be 
scanned as a series of many short strokes. The ability to 
reproduce the program by photocopying might 
sometimes compensate for this inconvenience, although 
the wand owner's manual warns that such copies may not 
always give acceptable results. (Three copying machines I 
tried all produced readable images, although the error 
rate was somewhat higher than with originals.) 

For those who have access to a computer system that 
includes a daisy-wheel printer or a plotter, Hewlett­
Packard will supply programs in BASIC or FORTRAN 
that will generate bar code in the HP-41C format. A far 
more appealing method would be to produce the bar code 
on the printer in the HP-41( system; if that could be 
done, the wand might entirely displace the magnetic-card 
reader . The HP-41C printer can readily be made to 
generate patterns that superficially resemble bar codes. In 
several weeks of experimenting, however, I have been 
unable to persuade the wand to recognize those patterns 

ff Micros aren't just for games anymore... 
AARDVARK gets down to brass TAX.'' 

AARDVARK SOFTWARE takes home com­
puter use one practical step further with "Per­
sonal Tax," a federal income tax program 
designed specifically for home use. 

"Personal Tax" was developed by CPA's 
and computer professionals. It will calculate 
Federal Forms 1040and 4726, as well as sched­
ules A, B,G and TC. The program features mul­
tiple entries for a variety of inputs (e.g. wages, 
dividends and charitable contributions). An in­
dexed instruction manual and easy-to-follow 
input forms are included. 

"Personal Tax" computes quickly and 
accurately, then displays or prints the totals 
automatically (using a standard printer inter­

face). You simply copy the totals onto your IRS 
forms. 

This spring, use your microcomputer to 
simplify your taxes and file with confidence! 
You won't have to spend half of your refund 
either. The "Personal Tax" program is very 
affordable at only $75. 

"Personal Tax" will run on: Apple 11,TRS·SO 
Models I and II, and OSI. Additionally, under 
CP/M, theprogramwill runonVectorGraphics, 
North Star and Cromemco. 

Minimum machine requirements: 
48K and one disk drive. 

Send check or money order, or, write us for 
more information. 

AARDVARK SOFTWARE INC. 

The Microcomputer People for Professionals 
/H.1 N OH! Ii WI\ rI H s r HI I r M l I W/\i JK I I WISC.( lNSIN •,VII,' •i I •L;>H'I 'l'l!HI BM 
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THE PERFECT MARRIAGE 

CHRISLIN 256KB MEMORY 

NOW AVAILABLE! 256 KB memory on a dual height board on ly $1925. CHRISLIN INDUSTRIES 
no w offers state-of-the-art 64K RAM Memory system designs . Like our recently int roduced 
512KB MULTIBUS® compatib le single card memory our 256KB LSI 11/ 23 memory is an 
industry first. 

Free up critica l and expensive backplane space. Saves you 3 dual slots . 


Addressable in 4K increments up to 4 Megabytes. 


On board parity generator checker tota lly DEC hardware and software compatib le . 


Sing le 5 volt power requirement. 


Battery back-up capabi lity. 256KB uni t draws less tha n 300 ma at 5 volts in battery back-up 

mode. 


Tested and burned in. Full year warranty. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Colinas •West lake Vil lage, CA 91362 • 213-991-2254 
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SORCERER* 

SOFIWARE! 


Unless otherwise noted, all programs are on cassette and 
require only SK of memory. 

FORTH 
new! Now Sorcerer owners can enjoy lhe convenience and s~ed of the fascinating FORTH 
pr1>g1ammmg language. Based on flGFORTH and written tly James Altlanes.e. this msron 
was designed especially f()r lhe Sorce rer and includes the capabllity to read and write data 
!screens) 10 cassette tape and a complele on-screen edi tor. Requires al least 16K of RAM. 

S49 .95 

new! GRAPHICS AN IMATlON by Lee Anders. This package provides the BASIC program­
mer w11h a powerful set of commands fo r graphics and animation.The programis writtenin 
machine language but 1s loaded together with your BASIC program and graphics definitions 
wrlh a CLOAD command. Any image lrom a character to a large graphic shape mar tie 
plolted, moved. or erased with simple BASIC commands. Encounters ol plotted character 
sets wrth bac~ground characters are detected and bac ground images are preserved .Con· 
ta ins a medium resolu tion plolting routine. A keytloa1d rouline detects key presses without 
cau~ge returns. Includes a sepa1a te p1ogram for cons1ruclingimages. $29 .95 

new! STARBASE HYPERION'" by Don Urs.em. Al lasl a truesl ra legic space game for the 
Sorcere1! De fend a front· line Siar Fortress against invasion forces of an al;en empire. You 
create. deploy. and command enhre ship squadrons as we lt as ground delenses in this 
com ple~ 1act1cal simulation ol war in the tar future. Written in BASIC and Z·80 code. Full 
graphics and realtime com bat status display. Includes ful l instru ctrons and STARCOMbattle 
manual. Requires al leasl !6K of RAM. $17.95 

new! HE.AD-ON COLLISION'" by Lee Anders. You are driving clockwise and acomputer· 
controlled car is drrv1ng c.ounler clockwise. The computer's car is try ing lo hit you head on. 
but you can avoid acollision by changing lanes and adjusting your speed.At the same lime 
you try lo drive over dots and diamonds to score points- Three levels ot play, machine 
language programming, and excellent graphic5 make th1sgame challenging and exerting for 
all . At least 16K ol RAM is required. $14.95 

new! LUNAR MISS ION by Lee Anders. La nd your spacecraft sol11y on the moon by 
controlli ng your cralt's three propulsion en~ine;. Avoid lunar cratersand use your lrmited 
fuel sparingly You can see both a profile view of the spacecraft comi ng down and apla n 
view of the fandmg area. Land successfu lly and you get to view an anima ted walk on the 
moon . Nme levelsol play provide astiff challenge lo the mostskillfulastronaut. Requiresat 
lmt 16K ol RAM. $14 .95 

new! HANGMAN/ MASTERMIND by CharlesFmch. Two traditional games are brought to life 
by Sorcerer gra phics. HANGMAN has three d1flerent vocabulary levels lor you to choose 
from. In MASTERMIND. the compuler selects alour-character codeand you have to uncover 
11. These twogames prnv1de an enjoyable way for young people to develop Iheir vocabulary 
and then logical reasoning abrlity. Written in BASIC. $11.95 

QS SMARTTERMINAl by Bob Pierce.Convert your Sorcerer to asmart terminal Used with a 
modem. this program provides lhe capabi lity for you to communicate eU1ciently and save 
connect time with la rger computers and olher microcomputers. The program formals 
1ncomrng data horn hme·sh.aring systems such •s The Source tor the Sorcerer video. 
Incoming data can be slored [downloadt{!) inlo afile mRAM. Files. including programs. may 
be saved to or loaded from c.assette. listed on lhe video. transm1tled out through you r 
modem. or edded with an on-board text edi tor. Interlaces with BASIC and the Word 
Processor Pac. $49.95 

DPX'" (Development Pac EJCtension) by Don Ufsem. Serious Z80 program developers will 
fmd this uhl1ty program lo be invaluable Move the line pointer upward. Locale aword or 
symbol. Change acharacter siring wherever it occurs. Simple commands allow you to 1ump 
directly from EDIT lo MONITOR or DDT80 modes and automa tically set up lhe 110 you wan t 
for lrshngs. Bmlt ·tn serial driver. Stop and restarl l1s1mg1. Atlorl assembly with the ESC key 
Save backup Illes on tape at 1200 baud. load and merge files lrom lape by hie name 
Versions for 8K. 16K. 32K. and 48K Sorcerer all on one cassette Requires lhe Sorcerer's 
Oevelopmenl Pac. $29.95 

Other utility programs: 

PlOT by Vic Tolome1. High res and low res modes . . . . . . . . . . . . . . • . . . . Sl4.95 
SHAPE MAKfl!'" by Don U1sem. An on-sc1een cha racter maker . . . . . . . . . . . $14.95 
DEBUG tly Bob Pierce. Debug machine language programs ......... . .•... $14.95 
SOFTWAR£ INTERNALS MANUAL by Vic Tolome;. A 64 -page book.......... $14.95 

Other game programs: 

MARTIAN INVADERS'" by James Alba nese ..... .. .. .. ... . ....... .. . . .. Sl4.9S 
NIK£ ti '" by Charles Finch and Bob Brollel .. ......................... $11.95 
TANK TRAP by Don Ursem . . . . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . . . . . . . . $11.95 
MAGIC MAZE'" by Vic Tolomei . . . . . . . . . . . . • . . . . . . . . • . • . . . . . $11 .95 
FASTGAMMON" by Bob Chrisliansen .... • •.•. . • . • . . •.•.••... _. . ..... $19.95 

QUJILITY SOFTWJIRE 
6660 Resedo Blvd .. Suite 105. Resedo. CA 91335 
Telephone 24 hC>.Jrs, seve<'I clays o weelc (213) 344-6$9 

WHERE TO GET 1T : Ask your nearest Sorcerer dealer to see Quality Software"s Sorcerer 

prngrams. Or. 1f you prefer. yGU may order directly lrom us. MasterCharge and Visa card· 

holders may telephone lhe1r orders and we will deduct $ I f1omorders over$19 to com pen· 

sa te for phone charges. Or ma if your order to tile address above.Ca lifornia res1denls add 6% 

sa les tax .Shippmg Chorges: Within North America orders must include $1.50 tor lirsl class 

shippingand handlmg. Outside NGrlh America the charge tor airmail shipping and handling 

1s $5.00 - payable m U.S. currency. 

" I ho ,..me ..SORCERER" l>n bttn h1drm11 kd br {udy. Inc 
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reliably. The printer output itself, which is made up of 
blue or purple characters, is not recognized at all by the 
wand, and photocopies give erratic results . 

Even if the problems of color, contrast , and resolution 
could be solved, there would remain other impediments. 
The bar pattern for most of the instruction codes exceeds 
the capacity of the print buffer; what is more, with no 
means of summoning up operation codes from program 
memory, printing the bar-code representation of a pro­
gram would necessarily entail manual translation. With 
the system in its present configuration, bar-<:ode output 
from the printer does not seem to be practical. although it 
is tantalizingly close. 

The mere posslblllty of obtaining 
hard copy greatly enhances the 

utlllty of the calculator 

The Printer 
The printer is easily the most engaging component of 

the HP-41C system. The mere possibility of obtaining 
hard copy greatly enhances the utility of the calculator, 
since it relieves the operator of the need to transcribe 
results as they become available. The printer for the HP­
41C does more than that: it will reproduce anything that 
appears in the display and much else besides. 

The print mechanism is a thermal, dot-matri>: one: 
24-<:haracter lines are printed on rolls of heat-sensitive 
paper about 6 cm wide. There is a standard set of 127 
characters, including full uppercase and lowercase 
alphabets, the ten numerals , a few Greek letters, and 
miscellaneous other symbols and punctuation marks. All 
characters can be printed in a standard 5 by 7 matrix or in 
a double-width format . A few of the standard calculator 
instructions trigger printing and, in addition, the printer 
has its own repertoire of about twenty-five instructions . 

Programs can be listed in their entirety, or a designated 
number of lines can be printed out; in either case, the 
listing shows the same mnemonics that appear in the 
display. The path followed by the calculator through a 
program being executed can be traced, providing a record 
of all instructions and operands; this is a useful facility 
when the program does not function as expected . The 
contents of the operand stack can be printed out with a 
single command; so can the contents of all allocated 
memory registers, or of a defined block of registers. In 
addition, assignments of nonstandard functions to the 
keyboard and the status of all flags can be listed. All of 
these functions can be executed manually or within a pro­
gram. 

The most commonly invoked print functions are those 
that print the contents of the X register (roughly 
equivalent to an accumulator), the alpha register , or a 
print buffer. The variations offered by these instructions 
allow the output of a program to take almost any format 
within the physical capabilities of the printer. The main 
limitations are the time and space the programmer wishes 
to dedicate to format commands. It is easy to list a series 
of variable names, each followed by a colon or an equals 
sign and a value. Tabulating two or three columns of 
numbers so they line up vertically on their decimal points 
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The MODEL 800 MST is certainly pleas ing to look at, but its true beauty lies beneath the surface . A glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world .. . 

• 	 Four standard interfaces: 

RS -232 ( l S baud rates) 

Centronics compatible parallel 

IEEE-488 


• 1 20mo current loop 
~- .• Srx line densities : 64 , 72 , 80 , 96 , 120, 132 
~ l 00 CPS at all six densities
6-· • Unidirectional or bidirectional pr inting 

, '-
1 

• Sixteen horizontal and ten vertical tabs 
f.::. • Elongated characters in all six densities 

1920 character buffer 
• 	 Uses either perforated or roll paper 


Fully adjustable tractors to 9112 11 


• 	 Auto self-test 

' t •• 	 Up to l 0 character fonts ·~ • 
- ~· '.r1Standard 96 character ASC II _ 

User defined character font 
•Provision for up to eight additional font s I 

• 	 Dot resolution graphics in six deQsit ies 
• 	 Variable line spacing control from 0 to 64 dots in 

....half-dot increments 
• 	 Auto form-feed for any form length ct any line ."... 

spacing \ , 
• 	 Heavy, duty all aluminum chassis 
• 	 l lOvac or 220vac , 50/60Hz. -~ ... 
• 	 l 00 million character pri nthead J 
• Measures onJy 15" wide, 3" high , and 11 " deep 
• 	 We ig s only 15 lbs. 

but maybe its most attractive -feature is the price ..... $699 .00 . 



demands a somewhat larger investment of program 
memory and execution time. 

The dot-matrix print head is a single vertical row of 
print elements that sweeps across the paper forming 
characters as a series of columns (see table la). A special 
set of printer instructions brings this process under pro­
gram control so that nonstandard characters can be 
created. Indeed, the printer reproduces any pattern that 
can be defined by a matrix 7 dots high and no more than 
40 dots wide. If the pattern fits in a 7 by 7 box, it can be 
treated as a special character, stored in a register, and 
called up as needed. In principle, a complete font could 
be built up in this way, although its usefulness might be 
somewhat impaired by the limited capacity of the print 
buffer: only 6 special characters per line can be printed. A 
more practical application is the creation of schematic 
symbols and markers, such as playing-card sui ts, chess 
pieces, or the phases of the moon (see table lb) . 

Another capability of the printer is the plotting of 
graphs for any function that can be expressed in the form 
y = f(x). The graph is drawn under the direction of a 

(a) (b) 
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Table 1: Character set as printed by the HP-41C printer. Tlie 
standard character set, shown in table la , contains 127 let­
ters, numbers, and other symbols . About sixty of them , in­
cluding the full uppercase alphabet, can also be represented 
in a somewhat different form in the display of the HP-41C 
itself. Eacli character can be printed in a standard 5 by 7 dot 
matrix or in a double-width format. Special characters (table 
lb) can also be created by specifying the pattern of dots in 
eacl1 column of the character. 
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program called PRPLOT (print plot), which is committed 
to read-only memory in the printer. When PRPLOT is ex­
ecuted (see listing 1), it first asks the user to supply cer­
tain information that determines the form of the 
graph, such as the range of x and y. It then calls on a 
named program, also supplied by the user, that for each 
given value of x must return a value f(x). The resulting 
graphs cannot compare to the product of an x,y plotter, 
but they can be run off quickly and are adequate for 
gauging the basic form and range of a function . PRPLOT 
can also be executed from within a program without the 
prompting for input values, and various parts of it can be 
called independently . 

Programming with Labels 
An organizing principle of programs for the HP-41C is 

that all references and transfers of control are made by 
means of labels. The name given to a program constitutes 
a global label, one that can be accessed from any point in 
program memory. By invoking the name, a program can 
be called as a subroutine and can even call itself, although 
there are limits to such recursion. 

Labels within programs are generally local, so that the 
same labels can be repeated in different programs without 
interference. Subroutine calls and branches can be made 
only to a label; there is no absolute addressing by line 
number. As a result, all programs and procedures within 
programs can be relocated at will. Lines can also be freely 
inserted or deleted without adjusting references 
elsewhere. 

Instructions that require an address or a numerical 
argument can be given it either directly or indirectly. The 
addressing modes are uniform for all memory operations, 
subroutine calls, branching, loop control, the setting, 
clearing, and testing of flags, and even such functions as 
setting the display format and determining the pitch of 
the beeper. A subroutine is called by the XEQ (execute) 
function , which must be followed by a local label or the 
name of a program. 

If the instruction is an indirect one (XEQ IND), the 
2-digit number that follows is interpreted as the register 
where the subroutine name or label will be found . Any 
register, including those of the stack, can hold the in­
direct address. Subroutines can be nested six levels deep 
before the return address of the highest-level routine is 
lost. 

Conditional tests of numerical data include various 
combinations of "less than," "greater than," "equal to, " 
and "not equal to"; alphabetic strings can also be com­
pared, but only for equivalence. All the tests have the 
same format, in which a false result causes the instruction 
following the test to be skipped. Tests of flags (set or 
clear) employ the same scheme. The complement of fifty ­
six flags seems particularly generous. Eleven flags are 
completely unencumbered for use in programs; the rest 
control the status of the HP-41C and its peripherals, 
thereby affording the calculator a valuable amount of 
self-knowledge . 

Loops 
The control of loops in HP-41C programs is facilitated 

by two instructions that store all the needed information 
in a single register. The instructions, ISG (increment, skip 
if greater) and DSE (decrement, skip if equal), refer 
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directly or indirectly to a register holding a number of the 
form nnrmn. tttcc. Here nnnnn is the number to be tested, 
ttt is the value against which it is tested, and cc is the 
amount by which nnnnn is incremented, or decremented. 
The compacted form is a convenience, although I find it 
odd that the incremented number has a range of up to 
99,999, w hereas a jump must take place whenever it ex­
ceeds 999 . 

Other Programming Features 
The HP-41C cannot realistically be said to support 

structur~d programming, not as I understand the term. 
The rule that all procedures should have a single entry 
point and a single exit, which is one of the precepts of 
structured programming, cannot be observed without ex ­
treme awkwardness. On the other hand, the program­
control structures of the HP-41C strongly encourage the 
composition of modular programs, where each procedure 
is a self-contained unit, small enough to be fully 
understood and capable of being tested independently. In 
a program longer than a few hundred lines, some such 
technique for imposing order is obligatory . 

In the end, the capabilities of the HP-41C can be ex­
hibited best by real programs and their output. A few 
short utility routines and a longer program, called 
CHART, are given in listings 2 and 3. CHART, which in­
cidentally shows off to good advantage the versatility of 
the printer, produces a bar graph, a form of display that 
is more appropriate for some kinds of data than the line 
graphs of PRPLOT. 

At last ... the 

I 

Typewriter lnt~rface! 

Turn your electric typewriter into a low cost , high 
quality hard copy printer. 1 Year Warranty 

Dynalyper-lhe patented· ROl-1 /0 Pak is fasl becoming the industry 
standard for lypewriler output. Why? Because: 
1. 	II takes 2 minutes lo initially install and S seconds to remove or 

replace . 
2. You r:Jo not have to modify your lypewriter. All lactory warranties 

and mainlenance agreements on your typewri ter w ill be honored. 
3. You can use ii with all powered carriage return typewriters that 

have U.S. keyboard. Our Model I works with al l non Seleclrics and 
our Model II works with Selectrics. Conversion belween models 
takes 2 minutes and the kit (26 plungers) is available for a nominal 
charge. 

4. You don't have to lug around a bulky prlnler when you travel . II 
there is a typewri ter at your destination. you can install lhe ligh l 
(3 lbs.) 1/0 Pak ln jusl 2 minutes. 

5. Same Interface for TAS·BO. Apple and GPtB. Centronics and Pel 
compatible interlaces are available in third quarter 1980. Elec tric 
pencil available. 

6. Delivery: Stock to lwo weeks. Price: $499. lor the complele sys tem. 
FOB Rochester, Domestic. 

Over 1000 in operation today. VISA and MasterCard accepted. Calf 
Ken Yanicky at 716-385-4336. 

ROCHES IER DATA 
3100 Monroe Avenu~. Rochester, New York 14618 incorporaled 
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The main program in CHART (listing 2), which is con ­
fined to the firs t 20 lines, is little more than a list of XEQ 
statements. It first prompts the user for needed informa­
tion, then does some preliminary calculations and prints 
a header that will identify the graph . An external pro­
gram {see listing 4) is then called once for each bar; it is 
expected to return a value defining the length of the bar 
and a label of not more than 4 characters . 

It is worth noting that the actual calculation of the bar 
length is a trivial operation. The bulk of the program is 
taken up with input and output routines, which are in­
tended to minimize the burden on the user's memory and 
faculties of interpretation. A bar graph generated by the 
CHART program is shown for data on the distribution of 
digits obtained from the RDM LN pseudorandom­
number generator; see listing 5. 

Next Generations 
What more can one ask for in a programmable 

calculator? Quite a lot; there is much to look forward to 
in the next generation . More memory is always near the 
top of such a wish list. One way of supplying it, which 
might be compatible with the present mainframe, would 
be in a double-density memory module . The entire ad­
dress space could then be utilized without filling all the 
ports. 

The very existence of ports inspires thoughts of other 
Text continued on page 136 

Listing 1: Graph of the function (sin x)l x was drnwn by 
PRPLOT, a program that resides in read-only memory in the 
HP-41C printer. The function itself is defined by a separate pro­
gram (at bottom), which evaluates the expression each time it is 
supplied with a value of x and called PRPLOT. 

PLOT OF SWX 
X <UHITS= l. > ~ 
Y<UH[TS= E-2 . > t 
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Assembled & Tested 

Optional Monllor Program $50.00 


NEW LOCATION 
1198 E. Willow St reet 

Signal Hil l, CA 90806 


(CALL COLLECT) 

(21 3) 595-643 1, 6432, 6433 


ATARI OPTIONAL ACCESSORIES 
MODEL W810 DISK DRIVE SYSTEM 
MODEL #820 40-COL DOT MATRIX PRINTER 
MODEL #822 40·COL. THERMAL PRINTER 
MODEL #825 SO-COL. DOT MATRIX PRINTER 
MODEL #830 ACOUSTIC MODEM 
MODEL #850 INTERFACE MODULE 
MODEL #CX853 16K RAM MODULE 

~ lts.Tl:rC 1..1•1 .......1. o.. 

x:im•c......... 1.0QIO~

, , ,,,.,1Ut S-IO:I Uu1C-p.aoi. 
•J.•1""C'--' c:.em-ft0(•1IO'I• 

.... !llJ"'-0... b~ ""' I COO S,l>t.~ 
Coil''ft~'°"'a. '"" '" 2tO& 
f;IQ.Ot u 1 

· ~.tts...01 woa~<;o11 11111~' 
~-...i1lfllono iruie&1... ~ 

• U :WTCvM'CN'HH 10 MJ l \ .MOI 
; ....-..iii.r..1b i;:• 

"1<1S..nc:·nelr'"',_.."'ll• 
tlll'GUNQ]l..tYfll:r..., 
0,.J;lll:l l.l(ldot:/ lo' K IDI 

<i)fl lklfhJlfll""'VMl>.l>l o (;na. -. e • ..,.1;1o11 ty 
•&......o.J R.c:-C..00.1•" 
111J•am.11Qll;n":0'11' .....1, ..,.. 
,l1 11- .... a..-..... (..11" 

• h ..O ,._.l•J ~~IN i..Q.o.4'1Mlr 
rrem !ii) tl-.t 10 )IX-. &...:1 

• 11M9uf ....•ln 

Assembled & Tested 

l•lf1:J§jiii=fi 
VERBATIM MOS25·01 (SOFT) 

SCOTCH 744·0 (SOFT SECTOR) 

SCOTCH 744-10 pO SECTOR) 

SC OTCH 744-16 !16 SECTOR) 

MEMOREX 3401 (SOFT SECTOR) 

SCOTCH 743·0 (0$100 SOFT) 


l:;t•J:I i 1Mif1 
LEED EX 100, 12" B&W 
LEE DEX 100·80, 80.x24 B&W 
SANYO VM4509, 9" B&W 
SAN YO VM5012, 12" B&W 
SANYO DMCS013, 13·· COLOR 
HITACHI COLOR MONITOR 

OUME DT·810BL. SIDED 
DBL DENSITY 8" DRIVE 
SA851 (SHUGARn COM PAT IBLE 

CAlL FOR PRICE 

S.D. SYSTEMS 

EXPANOORAM I 16K S210.00 
2MHz DYNAMIC 32K S240.0D 
RAM BOARD 48K $270-00 

64K S300.00 

EXPANDORAM II 16K $240.00 
4 MHz DYNAMIC 32K $270.00 
RA M BOARD 48K $300.00 

64K $330.00 

SBC-1 00 KIT $255.00 
2.5 MHzlZ·80 CPU 
WITH SERIAL & PARALLEL 
110 PORTS 

SBC-200 KIT $279.00 
4 MHz!Z-80 CPU 
WITH SERIAL & PARALLEL 
110 PORTS 

V08·8024 KIT $325.00 
80x24 110 MAPPED VIDEO BOARD 
WITH KEYBOARD 1/0 

1U;tl:ki3;t1 1:.t.] ·l 30t1 
$29.95 CENTAONICS 737·1 NOVATIQN CAT 

300 BAUD, AUTO $35.00 ANADEX DP8000 ANSWER/ACOUSTIC 535.00 
ANADEX OP9500 $149.00 ea. $35.00 

S26.95 NOVATION D·CAT ANADEX DP9501 
S59.9S TEXAS INST 810 300 BAUDIDlAECT 

$129.00 
Sl65.00 
$175_00 
$240_00 
$45Q_OQ 
$395.00 

CONNECT 
BASE 2 800 MST $1 69.00 ea. 

(OPTIONAL RS232 
CABLE $2.2.00)

•
. LIVERMOR E 

UV-STAR 20M/JOO BAUD 
RS2J2, ACOUSTIC, . AUTO ANSWER, ETC. 

$159.00 

MICROBYTE 02 

FLOPPY DISK SYSTEM 
 $2195°0 

• (2) OUM E DT·8, OMA S-100 CONTROLLER, 
POWER SUPPLY, CABINET, ASSEMBLED 
& TESTED. 

LESS CONTROLLER $ 1875oo 

ATARI ~g~:~:.:s 
BASKETBALL ROM $30.00 
SUPER·BREAKOUT ROM $30.00 
STAR RAIDERS ROM $45.00 
CHESSAOM $30.00 
VIDEO EASEL ROM $30.00 
MUSIC COMPOSER ROM $45.00 
3DTICTACTOEAOM 530.00 
JOYSTICK S $18.00 
PADDLE CONTROLS $18_00 
#410 CASSETTE RECORDER $80.00 

ASK ABOUT NEW SOFTWARE 

•DMA ta ••Ir- •LM IJJl•ul -1 
' 1'1i!JM">ll""~- N[(;felSll 
Cunl •lil"lrl 

•4.lC .$ 100~1oDll 
•DMA ...-bll,._.• ,,..,,..QI 
llloolll •t~~lh "'il!Mn•t. , llitft'I 

·~=~<"tklrb;l&.ailp~-··';I:• 

•'i'h1t• ~°""' 1. • 1t1;t.u • t ..ioO U•K'°"' ..lllorot°'-"lli+t"O."ill)'C(Nr1I•°"' 
• s..ooc:rUWJ l ll lO..- 1........ 
•ll'lho• °"'- ,,,_°'' tit ........ it.. 

Mf«lllll'•..... ...,~~""'J ....... 


.o.........llhot:l,_0..~l 


4h•4""""' "" ..... 
•1-o.. er Orlubi• '*"*" ....,.i;.;ir1 

·=~~~,.iNv~lk<'IWf 

·•.i... ~or--
•'!4pr1I• .,,.CC 1wPf111 *0r ~M• •f'COo 
..., hl•l-al\,..p(KJ.«ljolo...,... 

-~ 

• f.rtrl l'OOW•<t~111t •l* 
·~ll ... !i< l d 1"•1161; ll .LW 
• l..6wpll•...• •voe ... 100.,,.. 

• 14l'd:llC.., 100­
~ •C'IOC • '1o "'•·:;".:::::,;:::..~ED-•10-

•M...a-, 111»•ulilti•..., 116uf t4!" 

• '1idd9'>~ -· •Gola<C"'M<1J*"' ~n '~' • r1-tm-1...,_.., 
•IA~'lo "UOOf<J •i• Otf' t • •IC"' 
· O~ .. f!"CIQ• •.....- •nl• ll"'1tac:t 
•IP\!110r~lllllllllt6"1PC11Del'fot0Ml f•, 
~~ r-91\l<QI 

Call for Price 

APPLE 
SOFTWARE 

BY EDU.WARE 

COMPU·MATH (F RACTION$) 
$29.95 

COMPU·MATH !DECIMALS) 
$29_!15 

COMPU·AEAO 
$19.95 

EDU-PAK I, CONTAINS 
COMPU·READ, PERCEPTION 

STATISTICS $35.00 

TERRORIST $24 .95 
WINDFALL $16.95 
NETWORK $16.90 
SPACE $24 .95 
PRISONER $24.95 

ALL SOFTWARE IS ON DISK. 

PLEASE CALL IF YOU 


HAVE ANY QUESTIONS. 


S-100 PRODUCTS CALIFO~;~~~~:PUTER 

VERSAFLOPPY I KIT $210.00 MODEL 2016 16K STATIC RAM BRO. 
DISK CONTROLLER FOR 
8" & 5 1!. '" DRIVES 
S·100 BUS COM PATIBLE 

VERSA FLOPPY II KIT $299.00 
NEW DOUBLE DEN SITY 
DISK CONTROLLER FOR 
8" & 5 11'" DRIVES 

PROM-100 KIT $169.00 
S-100/EPROM PROG RAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

(SYSTEM SOFTWARE) 
A VAILA BLE UPON REQUEST) 

2032 32K STATIC A.AM BAD. 

2065 64K DYNAMIC RA M BO. 

2116 16K STATIC RAM BO. 

2200 MAINFRAME 

2400 MIN l--8100S 

242.2 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL 110 
2718 2 SER. PORT & 2 PAA. 
2720 4-PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z-80 CPU BOARD 
5400 MINl-8100 
5416 THE-8100 

CALL FOR PRICE 
& DELIVERY 

(SOFTWARE AVAILABLE) 

8080A . . . . . . . . . . . . . 2.50 

Z.SOA .... ....... ... 10.00 

REGULATORS 
32015 .. ' .. ' ' .. ' ' . . .80 

320112 ' . . ' .. ''. '. . .80 
34015 .. ' . ' ' . ' ' ... ' . 70 
340112 . ... .... .75 


LO-PRO SOCKETS 
1-99 100 Up 

14 PI N .10 .09 

16 PIN .1 2 .11 

18 PIN .15 .13 

20 PIN .23 .21 

24 PIN .26 .24 

28 PIN .30 .28 

40 PIN .40 38 

RS-232 CONNECTORS 

1·9 10·24 25 Up 

OB25P 2.90 2.75 2.40 

DB25S 3.80 3.70 3.60 

COMPONENTS 
74LS240 ......... 1.35 ea. 

74LS241 . . .. . .... 1.25ea. 

7 4LS244 ........ _1 _25 ea. 

' 	74LS373 . . ..... .. 1.50 ea. 

74LS374 . .. . ... .. 1.50ea. 

8T245 ........... 1.65 ea. 

2114 L-2/200 NS 
1-1 6 3_95 ea. 

17-49 3.75 ea. 

50·99 3.50 ea. 

100 Up 3.25 ea. 

2708/450 NS 
$6.25 ea. 

or 
8/$48.00 

2716/5 VOLT 
$11 °0 ea. 

(.1@12 VOLT CAPS) 
10q: ea. 

or 
100/$9.00 
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Listing 2: A bar-graph program . CHART, the HP-41C program for generating bar graphs, is written as a series of modules. The first 
of these prompts the user to supply certain initial information that will determine the form of the graph. An .a/ternaHve entry point. 
CHARTP, is intended for occasions when the bar-grapl1 routine is called from another program; this entry point bypasses the 
prompting. For each bar drawn , CHART calls on a user-supplied program, which must return two items, the value to be plotted in 
the X register and a label for the bar no more than 4 characters long in the alpha register. The bar is actually formed in subroutine 08 
out of a standard character and additional print columns for fine adjustment of the length . 

0l•L8L "CHART· 

92•LB ~ 


OJ m 0a 
94•LBL ' CHRR TP" 

05 XEQ 01 

eG XEQ 82 

07 m 'BRR · 

98+LBL R 

09 m 03 

Je XEQ 04 

I I XEQ 05 

12•Ll1l 30 

13 XEQ 07 

14 RCL 13 

15 it T 

16 l:EQ J:W 11 

11 ;.:rn 0s 

13 ISG 1 ~ 


19 C.TO 3a 

26 W1 [;7 

21 GTO ~ij 


22+i..BL (10 
23 CF 23 

24 •PGH Hl!HP • 

25 fiOtl 

2& PP.m1PT 

2; m n 
22 flSTO 11 

2'1 ROFF 

3B CF 22 

31 ·HO. Of ERRS? · 

32 PROllPT 

33 fS' C 22 

34 STO 12 

35 · y NftP · 

36 f'R OMP 

37 FS?C 22 

38 STO 13 

39 ·y MRX?· 
40 PROMPT 
41 FS )C 22 

42 STO -14 
43 ·~:m , · 


44 PROMPT 

45 FS? 22 

46 STO 15 

47 m 

48•LBL 01 

49 RCL 12 

SB l 

~ \ ­
52 I £3 

53 I 


54 srn 1a 
55 137 

56 RCL 14 

57 RCL 13 

53 ­
SS I 

60 ·STO 16 


ln ltl11 llzallon; can 
be executed from 
the keyboard by 
presslng "A." 

Main ca lculation and 
printing ol b ars . Calls 
a user prog ram whose 
name is stored in 
reg ister 11. 

Subroutine that 
p rompts for Inputs. 
In each case the 
prompting message 
appears in the 
disp lay but is not 
printed . II no value 
ls input following the 
prompt, the program 
assumes the va. lue 
supplied on the previous 
run Is sllll valid. 

Set up reg ister 
for looped calls 
to user program. 

Calculate coeffic ient 
relating Y-oxls 
scale to graph width 
of 137 columns . 
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61 RCL 15 

62 XEQ 10 

63 STO l7 

64 5 

65 X< >V 

66 )!(: V? 

67 ST- 17 

63 132 

69 XO'f 

70 X>Y? 

71 ST- l7 

72 RTU 


73 •LBt 02 
74 AD~' 
75 RDV 
n "P " 
77 llU1 

73 SF l 3 

79 'lOT OF ­
80 llCA 

81 CF 13 

82 SF 12 


Calculate absolute 
position of ax.ls; 
lf beyond the range 
of the graph . axis 
is suppressed . 

Print identifying 
header: 
"Plot of 'PG M NAME' " 

83 RCL ll 
84 llCX 
85 CF 12 

86 PRBUF 
87 Rm 

88•LSL 03 

89 ~ F 12 

9iJ •x· 
91 ACA 
92 7 
 Prin t labels 
'.13 ~CCHR for X ond Y 
94 29 
 axes. 
95 S~PCOL 
96 ·y· 
97 RCR 
93 125 

9~ ~ CCHR 


100 CF 12 

101 PRBUF 

t 02 RTll 


103•LBL 04 

104 RC L 13 

105 AC X 

196 XEQ 11 

107 STO 10 

10s m 14 

m m 11 
 Labels extreme 
110 STt 10 
 ol Y exls. 
111.144 
112 RCL 10 

113 ­
114 SKPCOL 

115 RCL 14 

116 ACX 


11 7 ADY 
118 RTH 

11 ~ · L ~L 85 

12C 0 

121 STO rn 

122 RCl 17 

123 X;a? 

124 RTll 

12S l 19 

126 RCCOL 

127 RDN 

12B RCL 15 

129 xrn 1! 

130 Si t lfJ 

131 2 

132 I 


133 ­
l34 5 

135 X>Y? 
mm s2 
137 RDll 

133 132 

m i:'CL 10 

14(1 ­
141 m: 

142 GTO52 

143 Rlitl 

IH •lBL 52 

145 i :IT 

146 Sl'.PC•:·L 

147 Si t 10 

148 'CL I: 

14 , ~c:· 


1513 >:EC ., 

151 fi II 


152•L8l 137 

153 11 9 

154 llCCOL 

155 0 

156 STO la 

157 ~EQ 17 

158 XEfl 12 

159 Rm 


160•LBL 08 

16 1 11rn 

162 3 

163 S~PCOl 


16H~H 


165 XEG IS 
166 X<=O? 
1&7 GTO 07 
168 127 

169 RCCOL 
170 ~ DH 


171136 


Labels axis 
with in gr11 ph , 
if it h11s not 
been suppressed . 

Accumulates merkers 
for the extrema points 
end the dXis In spaces 
between bers. 

Mester subroutine 
for accumulatlng and 
printing a bar . Checks 
If the length is zero; 
If so , executes LBL 07 . 
Chec ks If the length is 

Listing 2 continued on page 1.34 



...~ 
SUPER·M·LIST: A complete , e""y lo use malling llsl pro.gram 
package. Allows lor two names. two oddreooes, clly. otole, zip and 
a throo dlgll code field lor added fle• lblllty. Supe"M ·Llst can so<t 
on any l lefd and prOduce malling labels direct to prllller or dis~ 111e 
lot 1aie1 prlnllng or uu by other programs . Super·M-llst Is the 
perfect compan ion 10 TFS, Handles 981 Zip Codes I 
As1lulres : 48K CPIM 
Suppl led wi th complete uset manual: $?5.00 manual alono : $t0.00 

TFS·Tut Form•ltlng Sy1 t•m: An o•treme ly powerlul formatter. 
More than 50 commands. Supporcs all maJor leatur&s i ncluding: 

• left & right margin Justlllcalion • user def ined macros 
• dynamic lnserl lon lrom di s~ Ille • underl nlng and backspace 

TFS lets you make mul tiple copies ol any lext. For example : Per· 
sonalrzed form lellers complete with namo, addross & other lnsor· 
tions from a disk Ille . Text is not limited to the size ol RAM making 
TFS per1ec1 tor reports or any big Job, Te•t rs entered using CPJM 
siandard ed itor or mos1 any CPIM compalible edi tor. 
Requires: 24K CPIM 
Supplied with e•lensi•e user manual : s.B5.00 manual alone: $20.00 
S-0urce 10 TFS In 8080 assembler (can be assembled using stan ­
dard CPIM assembler) plus user manua l: S250.00. .. TEXT PROCESSING 1 

DIAGNOSTICS I: Easi ly 1he mosl comprohenslvo sel ol Cl'IM compatible 
system check-out programs E;we r assembled. 
Test s: 

• Memory • CPU (8080/50851ZBO) • Terminal • Di sk • Printet 
To our 1<nowledge 1he CPU 1est is the first ol ils Ind anywhere. Diag nostics 
1 can nolp you find p1oblems belore lhey become serious. A good set or 
diagnostic routines are a mus l In any ptOi)ram lib rary. M inimal 1e­
qui rements: 32K CP/M. Supplied wilh complete user manual : S?5.00 ~anual 

alone: $15.00 

DIAGNOSTICS 11: Includes all ol Diagnostics I, p lus: 
• Every tes1 1s " submi1 "-ab1e 

A complete Spinw1l1er/Diablo/Oume lest has been added 
!Serial Interlace only) 
Output may be logged 10 disk 

• E•i>andecl memory lest 
• Expanded 1ermlnal test 
• Expan ded t1 isk te~u 
Dia<;1nost ics II pro•ides rhe next level in syslem malnter>ance. 
Requues; 32K CPIM 
Pr ice: St00.00 Manual only: S15.00 

SYSTEM MAINTENANCE 

UTI LITIES I: A collection ol programs lhal you will 
maybe even necessar)' 1n your dally work (we did !). 
Includes· 

GREP: Searcnes fi les for a specif ied string 
SORT: In co1e sort ol va11able length records 
CMP: Compare 1wo tiles lor equality 
PRINT: Formalted lis1 ings to p11n1e1 
PO: lists Illes lo CAT a page at a time 

.. , plus more .• , 
Requ ires : 2•K CPIM 
Supplied wilh manual on dlsceue: S&0.00 

UTILITIES II: Many n11w programs not available elsewhere , Include s lhese 
··111e" ulllil les: 

OIFF Source comparl l or 
PR : Powerful mutlicolumn oulput lormatter 
CAT: Concatenale I lles 
APL ; Subs1i1ule slrlngs In I lle! 

... plus mote .. 

'T'INY' PASCAL II: We Sll ll call It 'Tiny' but It's bigger and ballet than ever! Thi&IS 
the lamous Chung-V.,en 'Tiny· Pascel with morn fe,atures added. Features Include; 

recurs l•e procedureslluncllono • Integer a ~thmet l c • CASE 
• FOR (loop) • sequenllal di•~ 110 • 1 dimensional a.rr•y• 
• IF...THEN... ELSE • WHILE • PEAK & POKE 
• READ & WAITE • REPEAL.UNTIL • more 
"Tiny' Pa9cal is last Proo;irams execute up to ten l lmea IHtet than 91mllar BASIC 
programs. SOURCE TOO! We still d istribute sou1ce, In 'Tiny· Pucal, on each 
dlscelte sold . You can even recompile the compiler. aao features or Just gain fn,. 
sigh ! lnio compile• cons•ructlon. 
Requ ires: 36K CPIM. Supplied wi th complele use<manual and soutce on diocene: 
s.85,00, Manual alone: St0.00 

STACKWORK'S FORTH: A lull , extended Fenn lnterpre1erlcomp1ler prOduces 
COMPACT. ROMABLE code. As last as compiled FORTRA • as easy to use as In· 
leracllve BASIC. 
SELF COMPILING: Includes every line ol source code necessary to rocomp lle 

II sen. 
EXTENSIBLE: Add funct ions at w ill, 
Z80 01 8080 ASSEMBLER inclu<l&d. 
Slngle license. OEM licensing available. 
Ploaso specify CPU typo: ZBO or SOBO 
Supp lied w1lh exlenslve user manual and tutorial : $175.00 
Documen ta1 lon alone: S25,00 

SSS FORTRAN : The SSS FORTRA compile• •s last. eH1c•en1, and comp le te 
[fu ll t966 ANSI standard with ext ens ions). The RATFOR compiler complies in to 
F"O RTRA allowing l l'le u:se1 to w ri te :s truclurea cooe wh ile ret at n•ng lhe 
benefi ts ol FORTRA Tne FORTRAN suppo11s many advanced featu res no1 
tound in les s. complet e 1mpleme n1a1 1ons. inclurJmig comp!e)L ari1hmec1c . 
char acter va riables, and func tions Complete s.eq uencial and ran.dam disk VO 
are suppOlled . SSS FORTRAN wil l compile up to 600 l ines pe1 m 1 nu t ~! Recur­
Stve sub•Ouhnes w1 1h s1a t1 c vauat>les are suppo rt eo ROM able .. COi". ·· f11es 
may be gene1a1ed SSS RATFOR allows the uSQ o f can1empora •y loop con1101 
ancl sl ruc tured programming 1echn1ques. SSS RA TF OR is S1m1Ja• to FO RTRAN 
' 17 in l hat 11 suppO< IS such 1tungs as. 
• REPEAT... UN°T,IL • WHILE • IF...THEN.. ,ELSE 
SSS RATFOR is supplied wilh source code in FORTRA and RAT FOR. 
Sys1em Aequ iremenls & P• ices: 
SSS FORTRAN requires a 32K CP/M .sys1em. 
SSS FORTRAN w i th RATFOR: $325.00 
SS FORTRAN alone: $250 .00 
RATFOR alone: S100.00 
(So ld only wllh va li d SSS FORTRAN llcen.se) 

T T T T • •PROGRAMMING LANGUAGES .. T T ...... 

• 
i 

i 

i 

• 
ii 

•
• 

TERM : A complete lnlercommunlcat lons package lot li nk ing your com­
pu ter to orher compu lers, Lin elllier 10 01ner CPIM computers or 10 large 
l lmesharlng systems. TEAM Is comparable 10 other oyotems bul cost• 
10,ss, dellve1s more and source Is pro•lded on dlscelle! With TE RM you 
can send and recei•e ASCII anci Hex I lles (COM too, w1lh Included con•er­
11on proo;iram) w ith any 01her real time communication be lween users on 
separale sySlems as well as acting a,s limesharing lermlnal. 
• Engage/di sen<;1age p<i nter • er1or checking and au101e1ry 
• lermlnal mode lor Hme•harlng between systems 
• conven!iat lonal mode • se nd files • recet... e flies 
Requires: 32K CPIM 
Supplied wllh user manual and aaao source code: S150,00 
Manual alone: St 5.00 

INTERCOMPUTER COMMUNICATIONS r 

ENCODE/DECODE: A comp1e1e so rtware securi ty sys1em lor CPJM 
Encode/Decode Is a sophistlcaled coding p ogram package wnlch trans· 
forms data stored on disk Into cOded 1a.1 which Is complelety unrecog. 
nlzable. Enc0d81Decode supports multiple secu111y levels anCI pa99wo1c1s 
A user defined comblnalion (One billion P<iSslbleJ Is used 10 code and 
decode a lile. Uses are unlimited , Below are a few examples : 

• data bases • payrol l Illes • programs • la• 1ecords 
Encode/Decode Is ava ilable in lwo version.: 

{:/ ; :~~~~~~ ;;~~~; :; :;~~~~~;:;:;a~~~ rat: 
:•.~~.~.', p'ychlaHist Be tUH than 'he famous 

"" ELIZA" program, Enlighten ing as 
woll as Jun. An excel lent uamplo ot 

··N ArtUlc lal lnteUlgence. 

~::;:;! : : c:::; : : ; ::!: : ;: : ·::: :: : ;~:::! =: ·:::::::::::;:: :::::'¥· 
;(· Z8000CROSSASSEMBlER:Supporls: !/
' " · lull zeooo syntu. sagmented ano t J 

unsegmen ted mode . lu l l 32 ·b l l ':':' 
...•. ~rl thm&l l c , h?,• oulput. ltA! lng oulpul . O:,J,:' 

EncodelOecode t pro•ldes a level ol secu ro ty suilebte tor normal use. 
Encode/Decode II provide s enhanced securlly tor the most demanding 
n89dS . 
Encode/Decade I: $50.00 EncodeJDeeode II: s100.00 manual alone: St 5.00 

SOFTWARE SECURITY 

.f.: downloador . ' " 
(i ; Requ ires: ~K CPIM 5500.00 . : 

CP/M Formats: B" soft sectored, 5" Nort hstar, 5" Micropo­
lls Mod II , Vector MZ, Superbraln 00/QD 

·:ii ReQul re• : 48K CPIM. CBASIC2 . . t year ma lnlenance 5300.00 All Orders and General Information:
Cost : SJ5.00 manual alone $ ~0.00 • • 

",-...~~~~~~~~~--~~....~....~ SUPERSOFT ASSOCIATES 
~.: :::c ·: :::::~:::::1 zaooo 1001 1 : :;::;::'. ::··: :: : : :=::~ P.O. BOX 1628 

CHAMPAIGN, IL 61820
On llne " Help" system provided with every program package, (217} 359·2112 

Technical Hot Line: (217) 359·2891 
{answered only when technician Is available).Super.Soft 

First in Software Technology Circle 62 on Inquiry card. CPIM REG ISTERED TRADEMARK OI GITAL RESEARCH 



Listing 2 conlinued: 
I72 X<•'(? greater than the maximum; 
173 GTO a3 ii so, executes LBL 09. 
174 R[lll Otherwise, the bar is 
175 STO 10 bu It up by LBL 15 
176 ~EQ IS and LBL 16. 
l77 li'Dtl 
173 XEQ 16 
l79 127 
130 AC COL 
1s1 xrn 17 
1a2 xrn 12 
183 RHl 

HN •LE: 09 
lSS STO l0 
136 XH! 15 Special roullne for 
IS? ~DH a bar that must 111 
lS2 XEli It. the entire width of 
139 12 the graph. 
19~ fl CCrJl 
191 ~DV 

192 Rm 

193•LBL 15 
194 7 
!95 X) 'f? 

Accumulates the maximum1% Rm 
integer number of gray-tone197 X=Y'.' 
characters (standard char· t9S rm1 acter 31) that wlH flt inl'j"? 31 the bar .

201J ~CCHR 
:?(ti RDll 
202 ­
203 GTO 15 

Z04 •LBL 16 
20S I 
206 X>Y? 
297 RTtl 
20s x~v? 
209 itrn 
210 42 
211 ilCCOL 
212 RDH 
213·­
214 I 
215 >: >i'? 
216 RTH 
217 X=Y? 
218 Rm 
m as 
220 RCCOL 
22 1 RDH 
222 ­
223 GTO 16 

224•LBL 17 
225 RCL 19 
22(, l 
227 + 
223 RCL 17 
229 Xt0 ? 
239 X<=Y? 
231 RTH 
232 STO 19 
233 X< >Y 
234 ­
235 SKPCOL 
236 119 
237 ACCOL 
233 RTH 

Finishes a bar by 
accumulating individual 
columns until actual 
length equals specified 
length. 

Inserts space from 
end of bar lo maximum y 
then adds a marker for 
maximum y 

239 +LSL 10 
240 RCL 13 
241 ­
mm 16 
243 • 
244 FIX 0 
245 RHD 
246 rn: 2 
247 RTl l 

24f;tl8l 11 
24'3 ABS 
256 SF 25 
2S l LOG 
252 Cf 25 
253 !!IT 
254 5 
255 + 
256. 7 
257 * 
253 RTH 

259•LBL 12 
260 !JS 
261 m 10 
262 ­
263 SKPCOL 
264 119 
265 ACCOL 
266 1m 
267 RTH 

268•LBL 50 
269 ~R'/ 

270 ~DV 
271 BEEF' 
272 EHD 

Calculates the length 
of the bar. 

Calculates width of 
a number (eg; axis or 
extrema labels) in number 
of columns . 

Adds space lo fill out a 
line , other than a line with 
a bar, then prints a Y-
maximum marker. 

Beeps to mark. finish. 

f R::;E~~_-;A~~1;;'s~R;C'ET7o"m;:;:;'o::'R".::Ce.;'So~ :-;A~T ~L;:S':"R~ET7am";:e":": ~E~O~S~R:CeTUTILrnE~ AAcE°T7o=·~ - ~ 
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l HARD DISK MULTIPLEXOR ~ 
~ BASIC CROSS REFEREN CE UTI LITY (Mod II 64K) $50 .00 ~"' 
_ FOR THE TRS-ao• Mod II SEEK and FIND funcllons for Variables. Line Numbers. Strings, Keywords . ·All' 
~ NOW YOUCAN HAVE THAT LARGE COMMON DATA BASE!! op1ions available for line numbers and variables. Load lrom BASIC - Call wilh I 
... 'CTRL "R. Output to screen or printer! ~ 
w • Allows up to 4 Mod ll's to connect to a single controller - up to 4 hard disk n 
0 drives per e<1ntrolfer. Users may access the same lite simultaneously (lirst-oome DS M $75.00 Mod I, $150.0D Mod U ~ 
~ lirst-served). Disk Sort/Merge for RANDOM fifes . All machine language stand·alone package for c 
f • Uses Cameo con1rofler and standard 10·megabyte cartridge (hard) disk dri~es sorling speed . Establish sort specification in simple BASIC command Fife. Execute ~ 

::3 along with RACET Hard/Sofl Disk System (HSO) software. from OOS . Only operalor acllon ta sor1 is to change dtskeUes when requested! 3 
E • Access times 3 to 8 times faster than floppy. Mixed floppy / hard disk operation Handles multiple diskette files! Super last sorl times - Improved disk 1/0 limes ~ = supported . make Ihis the fastest Oisk Sort/Merge available on Mod I or Mod II. 1 
~ • Compatible with your existing TR SDOS programs - you need only change (Mod 1Min 32K 2·drive system. Mod II 64K 1-<lrive) $! 
~ filenames! All BASIC statements are idenlical. UTILITY PACKAGE (Mod II 64K) $1 5D.OD n 
~ • A single file may be as large as one disk. Al1erna1e mode allllws 24 ·million Important enhancements to the Mod II. The file recovery capabilities alone wltl pay ~ 
1 byte record range. Oirectory expandable 10 handle thousands ol files . lor lhe package In even one applicalion! Fully documented in 124 page manua11 ~ 

"" • Includes special utilities - XCOPY for backup and copies, XPURGE far mulliple XHtT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date lrom g
ti: deletions. DCS directory catalog system, and Hard Disk Superzap. FORMAT bad diskettes! XCOPY provides multi-Ille copies, 'W1td·card" mask select . absolute ~ 
Sl ulilily includes options lor specilying sectors/gran, platters/drive. logical seclor mode and other fealures. SUPERZAP allows examine/change any sector on 
tu disk size, etc . diskette include track·O, and absolute disk backup/copy with I/ rei:overy. OCS :11 

~ HARD DISK DR IVE & CON TROLLER $5995 RACET HSD Soflware $400 builds consolldaled directories trom multiple diskettes into a single display or ~ 
Ca11 for mullluser pricing. Dealers call lor OEM pricing. listing sorled by disk name or file name plus more. Change Disk JD with OISKIO. ~ 

t.'l BASIC LINK FAC ILITY ~ BLINK ' $25 Mod I, $50 Mod n XCREATE preallocales files and sets "LOf' to end to speed disk accesses. DEBUGll r:3 
; Unk rrom one BASlC program to another saving all variables! The new program adds singte step, trace , subroutine calli11g, program looping, dy'1amic disassembly ~ 
e can be smaller or larger than the original program In memory . The chained program and more! ! "' 
g may either replace rhe original program, or can be merged by stalement numller. DEVELOPMENT PACKAGE (Mod II 64K) $125.00 ~ 
ti; The statement number where the chained program execution Is to begin may be Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model n 
~ specilledl (Mod 1Min32K 1-disk) II interlace lo the Microsoft 'Editor Assembler Plus ' software package Including !!! 
a: uploading services and patches for Disk 110. Purchase price Includes complete ~ 
r INFINITE BASIC (Mod t Tape or Disk) 549.95 copy ol Editor Assembler + and documenlation for Moel I. Assemble directly in to ­

13 Extends Level II BASIC with complete MATRIX luncllons and 50 more siring memory, MACRO laci lity, save all or portions of source lo disk . dynamic debug 3 
E luncllons. Includes RACET machine language sorts! Sort 1000 elements In 9 facility (ZBUG). extended editor commands. [;l 
~ seconds! ! Select only funcllons you want lo oplimlze memory usage. COMPROC (Mod 1_ Disk only) $1 9.95 1 
~ INFINITEBUSINESS (ReQuires Infinite BASIC) $29.95 Command Processor. Au to your disk to perform any sequence ot instructions lhat $! 
y Complete printer pagination controls - auto headers, looters. pa~e numbers. you can give from the keyboard . DIR , FREE . pause, wait for user input , BASIC. No. a 
a: Packed decimal arithmetic - 127 dlgil accuracy +, - , •, I. Binary search of FILES and MEM SIZE. RUN program. respond to input statements, BREAK, .., 
1 or sorted and unsorted arrays. Hash codes. relurn 10 005, e1c. Includes lowercase driver , debounce, screenprint! ~ 

~ CHEC~ . YISA, M/C, C.O.D. , PUACHA.SE ORDER ·ms-ea IS A AEGISIERED I MO[MAA~ ~ RACET COMPUTES 1 a 
t:; lELE·PHOHE OAOEAS ACCEPTED (71~) 63HDl8 OF TAHOY CORPOMTIQ/j :z:t 
~ 702 Palmdale, Orange, CA 92665 l; 
c;_ ~~O.!!!,S,;;;,!1·~~!,T~L..!!!,E~~ET~":'"!.;;~~O.!!!,S .;;,.RA~~L~S.;:;.,R~E~m~e!,;;; ~!0!!0!!,S;_!lA.£,;T~L~S~R~ET~"=.IO.!,,;;" ~ 
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Thousa nds of Sohware Hows '" users agree - SoftwareHows 
produc1s set a new standard of excellence for solut ion-orien1ed 
sohware. lnstan1 ins1allation for your system, powerful "word 
processing -like" ed iting faci lities an d consistent operating 
features make this Sol ut ionWare'" the only serious choice for 
your needs. 

Why settle for a piece 
when you can have 
the whole pie?! 

At last! An integrated system of business 
software ideal for you! 

How often have you purchased software 
only to be disappointed by its features or Cool 

Accountin 
frustrated by the inabilily of the different 
programs lo worlc logetherl Are you tired 
o f entering the same da ta inlo yo ur fur: 
chase Ordering System when a part is or­
de red, into ln\lentory when ii ar rives, Payabl~ 
when it 's invoiced and General ledge r when 
it's paid for1 Can you easi ly link your Account­
!!!g Dat~ Base with your word processing software 
10 crea te personalized leUers, reports, notices and 
announcements?• Does your Point of Sale, Order 
Entry software also save a lceyed file which may later 
be Sorted for over 60 customer characteristics and used 
to generate personalized sales literature? 

If you don 't like your answers to these questions, your accounting 
software is costing~~ 

The Data Base Integration '" System from Software Hows'" does a ll 
this and much more l This newest software product offers the 
perfect blend of performance, price and flexibility. Ewery single 
transaction feeds your m~ter records. This common data base 
app roach o rganizes all yo ur business information so that every 
modu le is fully interadi\le, The resu lt of this vast and easy to use 
data base is unigue. You 'll be amazed at how much better you' ll 
understand the operation and cash flow of your business! And 
better understanding means beHer planning -and highe r profits 
for you! 

The Data Base Integration System is built around the basic four 
accounting tools : General Ledger provides those all important 
balance sheets and income statements, Accounts Receivable and 
Payable take care of in\loice control in a jiffy, while Payroll wit h 
Cost Accounting does your payroll and provides cost effectiwe­
ness data. All packages fully interact and are self-checking. The 
amazi ng O rder-Right '"order entry system and M icroDaSys In­
ventory, give you one of the most comple te sales management 
and material requireme nts systems a\lailable. O utput is processed 
with lightning speed and meticulous accuracy: invoices, shipping 
labels, charge slips and CO D tags. O rders automatically interact 
with Inventory and Receivables. If your stoclc is too low, Inventory 
recommends the best source of supply and approximate prices to 
pay. Upon authorization, a purchase order is generated . The 
receiving department verifies receipt and the invoice is trans­
fP.rred to Accounts Payable. 

The Data Base Integration Business System is $2500. And that 's 
for all seve n packages! Now there's a deal too good to pass up ! 
It includes over 1500 pages of user documentat ion , and a supply 
of computer forms. With o ur unique DBI Insta ll ation Program, 
getting the complete package up and run ning on your system 
is a breeze. Best of all , complete CBASlC source code is included 
with every CBASIC package. Current disk forma ts include 8" soh­
sectored, SH hard- and soft-sectored . 

Call or Write for the SolutionWare • to meet 
your software needs - today! 

D Ask your dealer why our 
business software is the best! 

D 	 A Complete 200 page Overview of all 
SoftwareHow s SolutionWare is yours 
for just $75, refundable w ith purchase. 

PO Box 36275 Lo& Angeles , CA 90036 
(2 13)731- 0876 TWX:910-321-2378 



Text continued from page lJO: 
peripheral devices. A cassette recorder could provide 
mass storage and would make feasible operations on 
large blocks of data. An x,y plotter could be driven very 
efficiently by the HP-41C, albeit at a leisurely pace. With 
a fairly simple interface, it should be possible to connect 
the calculator to a computer system. The likelihood that 
any of these products will ever be forthcoming is un­
known. It is probably too much to ask that Hewlett­
Packard release technical information on the signals 
available at the ports so that others could develop plug­
compatible devices. Some intrepid experimenter with a 
logic probe may do it anyway. 

There are a few gaps in the instruction set of the HP­
41C that should not be perpetuated in future calculators . 
For example, there are tests for x < y , for x :s; y and for 
x > y, but there is no test for x :.?: y. Of course, any 
desired logic function can be fabricated out of the existing 
instructions, but the programmer should not have to go 
to that trouble and should not have to remember which 
of the tests is the missing one. 

The most fundamental defect in the architecture of the 
HP-41C, inadequate numerical precision, is a serious 
flaw indeed. Numbers are represented, both internally 
and in the display, with 10 decimal digits; there are no 
guard digits. As a result, inaccuracies are quite of ten in­
troduced into the least-significant digit. For example, 
(..J'),)1 is evaluated by the calculator as 1.999999999. For 
operations on some data , the corruption goes still deeper 
and 2 or 3 digits become suspect. There is something ab­
surd about the world's fanciest calculator not being able 

NOW. ..Continuous Checks 
That Can be Used With or Without Your Computer/ I 


The Best in A Home Checking System 

That's right. Contin.uous Ch.oet;sJn.fl 3·to·111-p11ge UNIQUE 
doS'k. set de.s gn tMt can be computer pr in led or Yo1.1 won'' find ch.etc.kc llli:e tOOse at ;eny bank or 
handwrinen - just H ygu now do yo._. r pres.em forms companv. Even :so. 01.1, :1pecial sma1t 
homo ehe<::ks. qu1tntity pt1ntln9 process w!U gfve yo'U quolhy 

VERSATILE ond .nppcitit:rince uqul!ll 10 any chec.lt supplier. 

Oiur e:t~e<ICS 1He not 111 h ~gh-'Jolume bu'&ino:&s-form Colo·r co·o rdtn1ued 1mpr.nt lng •a: 5londaird on 

i1d.opt11ion. Th.ey·10 eniec:lally dMlgned for 1he blue. grey, tan, or groen chectcs. 

home Cl' low YOlum1 us.or. Now . you dOn't have Sti1ndard 1mpr1n t lng and oncod~ng ~s n s-hown 

to chanig.e vour check writing habi1S Ju$l '0 usu abO\'B ~IOIJ'OS t1nd m ul1..c::olor prln,i nig ura­

vou1 c:omputer ' op1lonal•. 


Our prtoas are rea&on.,blo 100. Two Hundrod 
checks ore )u-s1 ' 29 .9 5 (eon11elope1i t 11 .95). 

T HOUGHTFUL FEATUR ES 
Prog n1 mrmng~ e.-,y.All stub and oh.ck inf ormtt • Five Hundred e:tled::!I ate 04 9 .96 (envelope& 
1fon r& on tho 5'1mO llne. Ho ineed to ch.a ngo 823.951. 0 .0 10 Ring Checkbootsareonlyt&.95.ua-ctor width eilhar. Out ehectcs are nandar 1.1 
9 \11 " w ldlh fot IHICIOf reed printe rs~ $ p<tciAI " ORDER NOW" Oflo t 

rr vou order now, we·n send you a chee.tbook. 
COMPLETE HOME SVSTEM F~EE. You'~I s;>vo S5 .9 f.i . Jus1ene:losea11olded 

When you've fln l&.hod printlnu your mo.nthly check Uor onc:od ing 1nform1uionl wnh your 
.c:ht!c:lts an your oompuEer, suwe your checks and payment. (VISA • M:a"SlerCharge OfdefS mulil 
stubs in our ~rnroetive D.O llli Ring Binder Check · s,h~ slan.n turo. e:11:p1rat lon d.a1e, and account 
book. Loter. If you have a rew check& to writo n.umberl. Or. s-ond lodi.ly fgr sampla-t1Sor'ry. WV 
thC:•e ·s f\O neect.10 toad them iln to a pt~n1er - ,us.1 cnn'1 make 1h1s. free oUer on reque:s.ts fcJ 
wrlto i1 c;hoc;k nght thoro Ol your Otsk u Show n s.eimple:s) to, 
BbO\rEt. 

A.nd, you can mall your i:::hec.h i n our duol SYNERGETIC 
4715 ~~~:::~~~L

windowed l!nvelopes to ellm1niue ilddrO'&.&ing 

c:rii0tes 
 SOLUTIONS 33860 

136 January 1981 © BYTE l'llblblioM Inc Clrcle 85 on Inquiry card. 

to give results accurate to more than seven or eight 
decimal places. 

Actually, a subsidiary problem is more serious than 
that. Conditional tests on data are carried out on the full 
10-digit representation. Consequently, a test that effec­
tively asks "Is (..J'1)2 equal to 27" will give a false result , 
which can lead a program far astray. 

listing 3: Utility ro utines for the HP-41C. These two routines 
are the kinds of programs that can remain in memory as 
resources to be drawn on by other programs, somewhat like 
macro instructions in an assembly language. BAR simply prints 
a heavy bar across the width of the paper to separate differe nt 
kinds of information . TAB handles the spacing of numbers to be 
printed in vertical columns . It must be supplied with the number 
to be printed (in the X register) and the number of cl1aracter 
spaces to be measured from the present position in the line of 
print to the decimal point. TAB was employed in fo rmatting tl1e 
random-number data in listing 2. 

0l •LSl · aii~ · 01•LSl ·ms· 
02 RD'.' 02 ASS 
03 .023 03 SF 25 
04 J I 04 LOG 
0S•l6L 91 05 CF 25 
06 RCCHR 06 X{=07 
07 !SC Y 07 CU( 
08 GTO 01 03 Illl 
89 PRBUF 09 1 
10 RDY 10 + 
11 A~Y 11 RCL ~ 
12 Et!D 12 3. 1 

IJ I 

14 !Ill 
15 + 
16 CHS 
17 + 
13 Sl'.PCHR 
19 EHD 

Listing 4: Random-number routines for the HP-41C. These two 
random-number generato rs, standard coding exercises for pro­
grammable calculators, both calculate a pseudorandom real 
value, then select a single pseudorandom digit for return to the 
calling program . ROM LC employs the standard /in ear­
congruential method, which has virtues and failings t hat are 
well understood. In this example, R•• , is equal to (24,298R. + 
99,991/_, 19 9.01 7' 

RDM LN is an algorithm the author stumbled upon but has 
not seen in the literature. R • • 1 is defined as 1/ln R •. Experimen­
tal runs of up to several thousand iterations have given good 
results, but the behavior of the algorithm is not understood. A 
sample test is shown in listing 5. 

91•LBL "RDH LH" 81 •LBL ·RD~ LC · 
92 RCL 29 92 RCL 20 
93 RBS 03 24n3 
94lH 84 * 
95 j ;)( es 9999 1 
96 STO 29 e& • 
87 1 E3 97 199017 
BB • BB HOD 
99 FRC 99 STO 20 
18 Hl 10 I EJ 
t i • ti I 

12 INT 12 FRC 
13 RBS 13 18 
14 EHD 14 • 

IS IHT 
16 EHD 

http:reque:s.ts
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Lo 

DMP-3 
$1 ,250 · 

e 

DMP­5 
Sl ,685 " 

e 
OMP-4 
$1 ,385• 

to 

DMP­7 
1,985 · 

It's grown into a complete 

family of quality low cost digital plotters 


fn just two short years , The 
HIPL0T has become the most 
popular digital plotter among 
small systems users. With a 
record like that , what can we do 
for an encore? WE 'VE IN­
TRODUCED A COMPLETE LINE 
OF HIPL0TS.. .with a model 
suited for just about every plot­
ting application . 

The HIPL0T DMP Series is a 
new famil y of digital plotters 
with both "standard " and "i n­
telligent " models available with 
surface areas of 8 1/2 11 x 11 " (DIN 
A4) and 11" x 17" (D IN A3). For 
the user needing a basic reliab le 
plotter, we have the " old stan­
dard'' DM P-2 (81Az /1 x 11 ")and the 
"new standard" DMP-5 (11" x 
17"). For those need ing a lit· 
tie more capability, there are 
the DMP-3 (8 1/2" x 11 " ) and 
the DMP-6(11" x 17 11 )-both 

TM HIPlOT and OMIPL are Tradema rks 
of Houston 1nstrume n1 

Yes, they are UL listed! 

microprocessor controlled and 
providing easy remote position­
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intel ligence plus the 
convenience of front panel elec­
tronic controls, we 've provided 
the DMP-4 (8112" x 11") and the 
DMP-7 (11" x 17"). 

The "standard" plotters come 
complete with an RS-232-C and 
a paralle l interface. The " inte l­
ligent" DMP plotters accept data 
from either an R&232-C or Centronics 
data source. For the "standard" plot­
ters, software is available from 
our ever expanding " Micrographic 
Users Group. " The "in tellig ent" 
HIPL0Ts use our exclusive 
OM/PL™ language which min­
inimizes plot software to a 
fraction of that normally as-

OW instr meoit 
GRAPHICS DIVISION OF 

Clrcle 86 for literature 
Circle 87 to have represen tative call 

sociated wth digital plotting. 
With the new DMP Series , 

high quality dig ital plotting can 
now be a part of your system. It 
just doesn 't make sense to be 
without this valuab le too l when 
there is a DMP plotter w ith the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs ... and your 
budget. 

Prices for the DMP series 
range from $1,085* to $1,985*. 

For complete information con­
tact Houston Instrument. One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. For rush 
literature requests outside Texas 
call toll free 1800-531-5205, For 
technical informat(on ask for 
operator HS. I Eu1ope contact 
Houston Instrument, Rochester­

laan 6, 8240 Gistel, Belgium. 
• Telephone 059127-74-45. 

·u.s, suggested re1ail pr ices only. 
· DMP 2 3 and 4 UL IIsled BAUSCH & LOMB (i) DMP 5. 6 and 7 UL fis ting pending 



WE 
DELIVER! 

VAND.NA
[)usiness Software 

Belore you buy the programs that your company is going to 
depend on lor its accounting, ask the following questions: 

Do I get the source (Don't settle for less. 
code? You cannot make the 

smallest change without it.) 
Is it well documented? (The Osborne documen­

tation is the best.) 
Is it fully supported? (If not, why not? Whal are 

they afraid of?) 

The Osborne system is the industry standard accoun11ng 
package , with literally thousands of users. We offer an en­
haoced version ol that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT. you had to modify and test two modules - and recom­
pile every program• With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file . In fact . you 
can change the drive assignments whenever you wish. to ac­
commodate expanded tile sizes or new hardware - all 
without recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle_ll simply asks you if 
you want the systems integrated, and what your special ac­
count numbers are. 

SPEED. The original programs used a binary search to ac­
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups signi ficantly in the GL, AR and AP systems_ 

BUGS. We have cOfrected a number of bugs In the original 
programs. If you find a bug in our programs, we'll fix it - and 
send you a $20 reward! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancemi:?nts, and 
fixed many minor problems. We are committed to the ongoing 
SUPPorl ol our package. Vandata has been an independent 
software supplier lor over seven years. Quality and supporl are 
our way of doing business. 

General LecJ9er w11h Casta Journal S95 
Accounts Receivable $95 
Accounts Payable $95 
Pa yroil wilh Cost Accoun11ng $95 

• All Four Packages (GL, AR, AP, PR) ... .. .. . $295 

Magic Wand (Super Word Processor!!) $345 
Pearl Level Ill (best prog tool aval lab1e) $645 
CBASIC-2 $110 
TRS-80® MOD II CPIM 2.2 (Pickles & Troul) $185 
H891Z89 CPIM 2.2 (Magnolia Microsystems)$249 

Formais Std 8' 5" N0<1t>Stat 00. TRS·80 MOO II . H891Z89 Manua1S 10! 
G•. AR/AP. an(! PR are "°' included 1n P<ICC - add $20 per manual des11e<J 
(ARIAP "'" •n one manual) CPI!. ' and CBASIC-2 rcqu11ed 10 run accounhng 
sottware USC<s mus.l Sl<Jn 11Cens1ng ll9f emen1 Deafer rnqume$ 1nv,red 

To order call : (206) 542-8370 

or wr i1e: VAN DAT A 


17541 Stone Avenue North 

Seattle, WA 98133
-=- CPfM ,.. a registered trademark ol O.g11a1 Researcn ­

- TAs-<10 1s a regls1ered trademark al A<ld10 Shae . Inc 

Listing 5: Bar-graph results of the CHART program, given in 
listing 2. Tire graph represents pictorially the distribution of the 
10 digits in a sample of 2500 pseudorandom numbers. The 
numbers were generated by another program, ROM LN (shown 
in listing 4), with the bookkeeping done by a third program. 

Plc.1 of "RRMD OM" 

Hu~ber of \rials 2500 

Seed= 1. 234567890 
X-1­ y~ 

IHHH.1UUffff'IUJJUI 200.00 300.oa 
2~0. 0(• 

DIGIT COUNT S 
rn1u nmn 

!'!CAii = m. ~o 

<mm: u::i 
{0) = 237 . 
m = 259. 
(2} = 234. 
O i = 22S. 
(4) = 256 . 
m = 265. 
<& > = £68 . 
m = 251. 
( •' \ o. 2S9 , 
(9 ) 243 .= 

RU $ OF ~ : 2l I. 
RIJH) OF 3: 14. 
IWtlS fjF 4 · 3. 
F.utlS OF S. c. 

S TATI S TI CS 

CHI SQU~RED = 6. 32413 
HIGiitLOfl = 1. (15')3 

OD[VE'/Etl = u. 9936 

It is easy to imagine that some programmable 
calculator evolved from the HP-41C would have instruc ­
tions much like those of a higher-level language. Having 
introduced named programs, the next obvious step is 
named variables, which would relieve the programmer of 
much tedious worry over memory allocation. Let the 
machine keep track of where the numbers are; it does so 
better than people can. The existing conditional tests, 
which act directly on particular registers, might be recast 
as a more general if ... then ... else construction, 
employing the named variables. Also, do . . . while and 
repeat . . . until commands would be a welcome addi ­
tion; indeed, the loop-control instructions of the HP-41C 
already come close . 

One essential capability must be added to the 
calcula tor before such higher-level commands can be 
made available. A higher-level language is a program 
whose output is another program, and so it is necessary 
that instructions be allowed to operate not only on data 
but also on other instructions. In this context, it seems 
significant that the inability of a calculator to alter its 
own instructions is what most clearly distinguishes 
calculators from computers. • 
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INVEST IN PRODUCTIVITY 

Are you responsible for introducing modern 

office systems in to your organization? 
Is your department going to be a user of such 

systems? 
Do you design, plan, make, or market such 

systems? 
If so. you should plan now to attend the second 

annual Office Automation Conference in Houston. 
Texas. March 23-25. 

More than a showcase for the latest office auto­
mation equipment, the Conference provides a 
unique forum in which you can learn from experts 
how to harness and integrate today's worksaving 
devices fo r maximum gains in productivity. 

In addition to 150 informative exhibits, you' ll be 

ab le to attend over 50 spec ial learning sessions. 
Sessions covering topics as diverse as : Feasibil ity 
Studies ...Organizational Jmpact.. .Electronic Ma il. .. 
Te leconferencing ... Merger of \bice with Text and 
Data ... State of the Art in Word Processing. 

Don't miss this opportun ity to see and hear 
what's new in office automation and turn what you 
learn into greater productivity for you. 

For Conference information. call or write Office 
Automation Conference c/o AFIPS. P.O. Box 9659. 
1815 N. Lynn Street.Arlington.VA 22209 (703)558-3610. 

For discount air fares, airl ine reservations, hotel 
and show information . or to pre-register. call toll -free 
(800) 	556-6882. 

See you in Houston ! 

THE 1981OFFICE AUTOMATION CONFERENCE 

HOUSTON, TEXAS MARCH 23~25 
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GENERAL LEDGER 11 -Desogned fos CPA< 
t Siores complc10 ll mon1h d"1adecl t>;<tor vol 

lransaciions. Genera1e5 tmancial statements. 
deprec:iat.ion, lo.an amOJbtatJOns. jOUJnals. hl31 
balan~. Slatements of cha"!)o$ In rrnancjal 
pos.icion , and comf)itaucm re11ers . lnc:luttes 

~li'=~Q~.;!h~~~r~~~,~1"£~~g~d 
payroll <hocks . . .$450/ S:lO 

(J Tf MAKER-Powcrlul new tool !or preparing 
mana~emem repofts wllh UJburar d;:ua MakM 
flnaf'!Clal modeung project$ ea~ Do you wanl a 
W1i01dy ~uo 1~u1b111Ly 1eport? Set up the tab1e and 
compute. Just cha()Qe tho 5410$ figu•es tor no0.1C1 
week and oompu~o You havo a new tapor ti 
T/MAKER lnd ude5 a iul l .sc1een C'Cl11or tor 
0011lng up tables wh<eh pages tell, riglll. up 
and down Compu,e includes standard ariltl· 
mE1 l1c. percents., e:11:pono nts. eo-mman Han­
scen.denta1 1unc:t1on5, averages.. maxima. 

~s~~c~~~~.;.:~~i :;~~~~~e:b?!'{:;~: 
sor posijioning __ .$275/$25 

LI ES0·1- Proressional •me and billing ror lh" 
<I) legal profess•on 0C$lgn&d tor use by Lhc lusl· 
t !lme compurer user. Records b lllable anct non­

.."1 billabl'o limo Compl~a ~ystetn inelud'&S 1rans­
1..\~ ~1t's.~~=~ih~~:.~.:.;.:~~~: 

\' and ewow lrar>Slers. R quires 46K cW1M 

~r~":i.t!8~fa~d~~rc.?'c~'.~~~:~o 
Complete demonstra11on ~ysoem lor ES0-1 

•il 	 ' ' •..$751$50 
t 
~	a STAM - Ubhl'J tO hm. ona computOt 10 3D:>lhor 

also equipped with BSTAP Allows file lrar sfers 
&11 full da1a speed fno eonvorsion lo hox) wlU'I 
CRC block con1101 ohe<::k I01 wery re liable err01 
de1eclioo and automatic retry. We t.1M "'' If~ 
gteotl Fo~ v.i1dcord expan•lon to •end • . COM , 
e1c . 9600 baud with v.ve 300 baud with phornJ 
conn~ion Be>ll> MdSMC<lono Standat4and 

\!ers ons c.an tal 10 one ano1her. Th is 
:sottware- requrres a ~.now1odg<1 at as.sinmblor 
111ngua901or lnsmllatlon. . ... _...$1501$10 

r/ 
I JBSTMS -lnlelligenl 1ermlnal program ror 

CP/ M s-1s1oms Pcururs c0<rtmunlca11on boo­
1ween m.cros ancJ mainframes Sends charac­
~e, dara fires 10 ' ema:e computers undor c:om­
p1G10 cor1rol Sys1omcitn tooorcf chan.11;1erdata~ sene trQm remote computer syslems and data 

g~~~R~~~~af;\'if.;;ro~ t~~,,;~r.~i~ i'i':1~ 
$OUwa1e re<:jui10~ :i Jc.nowlodgo ot assom·blOI 
languog~ for lnstallahon ... _......$2001525 

::: WHATS IT?· - lnle<acll•e dala·b-a•e •Y•lem 
using anociative tags ro re~rleve fnforma1lon by 

~i:i1~;!p,~::1~~:;e~:~:i:'stt?~~::>'s~°5 
o SElECTOR lll·Cl -Data Baou P•ocessor 10~ men1, the oa1u and olma. and Lhe length or 1he 

creale ano mainlaJn ulU·key data basss. 
Prlnts -ormanei1 .sotted t eporls vr.i th nume-ilcat 
.summaries or mailing labels. Com.es. with sam4 
plo 8pplicatrons lnclu<llng Soll>s AellYhy lnvon· 
1ory, Payobleo.' Recul-.bles. Check Regstlll, 
•n. dC~enVPatl enl ApP<lintmanls, olc. Requlr.,. 
Cl!ASIC·2. SupplleC In •Ou<ce '' .$2951$20 

;::: GlEC TOR- General lodger option 10 
SEl ECTOR lll·C2. tnLoroc1i•e syol<>m proilldeo 
tor customized COA. Uniqu e char1 of LraflSac· 
lion typ9'1 Insure p<oper double entry boolc· 
kneprng_ Geno•at•• bolonce shMIS . P&L 
5.lateme~s aRd ~ournaf.:s. Tvr.o year record el· 
lows for s.1a.1em en1 ot changes. in linanc:ial poSI· 

~inL~08~gR ~Yf.~~d ~~l~b~~· :~~u~r:~ 
syotom. . , . . . . , . . . . ...S350/S25 

0 MAGSAM Ill- SoplllsNcaled keyed OCCOS! f~o 
'1 oupporl srs•em. SupporLS random. $eQuentlel. 

..?i and genelic retrieva1boy ey. AIS<J . multiple HC· 
,\~ ondary kohs. Oynamlc 11Loc11lon and e•1en1lon 

\t r~,~~~~ive ~~~~~~,:~~r~~&1~~e;:,cl~a;~~ 
•l•• ted. Complelo Wllh documonlatlon one 

~~C::r~ 18a°A"ri~A~~' ~fo~lyA~~~;~sor.~~ 
system .....S145/S25 

O MAOSAM IV -Hlg~ spoe<l mochlM code Yer· 
'1 olon ol MAGSAM Ill lor CBASIC only. D<s:rlb· .J ut&d 1!!15 p1e·IO.adod modules and Microso11 re~vr locatable object modules ....••• .S295/t25 

~ 	 DMA 
~ ceS-Cont lgu1oblo Business Sy5tem Is e 
t comp<o~l•e ••' oJ p<ogramo for dellnlng 

custom data lrles and •ppllco41on syslomo v. llh· 

~·M~'.1~fA"J~~~~n~u11fi~~:=~ 1~:~ ~~ 
oaeh da1a fi o arc supponcd Se1-up pr091am 
c\Htomlzes s.,.stem Ea U'Ser"s CAT and pnn ar, 
Provides fa,1 artd easy inleractlve cf.a.la entty 
end rettlevai with 111nu1eUon proeee1lng. 
Reporl generator program does complax ealeu· 
IO!lons wllh storod end derived dala, rei:0<d 
selection 111i 1h muhlple crt1e,1a, oftCI cus1om for· 
ma,s,. Sample lnvenlet:t" and ma.Ung liSI sys· 

~:;~~r;~c. ' .u.do~ ."''; ~~:.p;r.t ~ ~s;l~i·s~O 

MICAOPAO 

- SU PER·SORT I- Sort, m8f{JB. 0111rac1u1m1y as. 

~ ~~S:u:J~=~~:~~~~~ fi~:~r~,~~~ 
records wllh da1a In bJnary, BCD Pacli;ed Oeci­

:~..~~fr~~~l:~~s1:;,~°£11:~e6 ~:~~ P~~l;,g~~ 
number ol l leld• pe11ecord l . _ . _.S22S/ S2S =SUPER·SORT 11-Al)Ove av•·••l>I• AS ol>SO· 

tt Iulo pr()9rom only. . _.. _.$175/525 

r SUPER-SORT 111 - As II wllhOUI SELECT/ 
ttl EXCLUDE ..$125/$25 

':".:!:/:.....I 
D 0ATASTAR -Prolcs8'onal le<ms conllol onl<y 
ID and display s:,ostem for ke)'·lo-d1sk dala cap­

1u10. MOl"lu driven wl•h bVllHn loarnlno aids 
Input lfelel Yef1fi..c.atJiOn by leng1h, ma.sliii, a,1nbu1e 
fi.e.upper ca~. I°""'(!' ea:!ie, num.edc. auto-dup, 
01c ) . Bulll·ln ari1hmotic capabllll•CS using koyod 
dala, oonslan' and derived values. Visual feed· 
b.uck IOI' ease 01lonns doslgn Flies eompailtble 

-th CP/M-MP/ M s>Jppo<led languages Re­
qUtros 32K CPI M Md CRT will> add«ISSlll>IO 
cursor.. __ . _.S.350/ S3S 

O WORO-STAR -Menu dn.-on "'sual -d pro­
<CI oess1ng svstom tor U$O wllh slandarel terminals 

Tex.I tormamng pe1•Clmed on screen. Fac11lties 

~'~~J~:!a·~:~~;';n~:·o';::'Z~~(\:~ 
wtvlo slmultaneovs1~ od•I"'~ a socotld Edi! 
raclli1le$ Include glcl>al search and replace. 
Read/ Wri1e lo oltier t&ict Mas. block movo. e1c 
Requires CRT termina' with addressable c:ursCJrf 
pos.~oning . , .. , $445/ $40 

O WORO-STAR-MAIL-MEROE-As above with 
<IT option for produc1,on m31llng o.t por:sonall:cd 

documents wi1h mall lisls trom DATASTA.R or 
NAD . , , , ..$5751$40 

C WORO-MASTER Tt,.I Edil0<- ln one mode 
ID Ms sul)e•S•1 ol CP/ M's ED command$ lnctu~-

~~dC~!~:~~1~a i~~:':i. ~=~: 
tun semen edllor for us.ers with seria1 a-dd1es5· 
able-cursor terminal .$14S/ S25 

[j MAGIC WAND" -Word p1ocesS1n9 sysoem 
wi•h :!iltnple, easy 10 v:s.o tvll screen roxt editor 
ancJ peiwertut print p1oc;:e.ssor. EdttOI has I 
slandard eel-ling luncr.ioo~ inc:ludllng •axt ln:sefl 

~dv:~,~~~lb~~~~:.::r~f.J~ ~~~~a~.t.b~~"~ 
PfOCO'SSOI form~ning commands mctude au· 
1amalJC margins. pagiMIJOn., he.1ding!; & roo c· 
logs. c.ent-ored end ju:1.11!1ed 1e:.:1 A15-0 prints wlch 

~rt: r~Q~=~sr;~n~'tt~r.9a~ ~:ro~~~ 
~~~~:s~r:f~~?~ ~~~icg~~'ot~~~!~~Pa~-
oressob!e corsor. . . _.... ___ , __ .5395/ 540 

D TEXTWRITE R 111 - To•1 lormatler to )usllfy and 

r:a1~~el~~~ ?~o~•l:ro~~~~~:~~~! 
!Ion rrom olher disk files°' console, permitting 
secipe docLmenl!':i to be a eated hom llnknd 
lra:gmen·1:!i on olhBt MCt$ Hu taolltles lor !iorted 
incl~ . table ol cx:inlenl:s and footno1e ins.er lions 
Ideal IGI' contrat1s. manuals, etc. Now compali ­
blo with Electric Po•cl and \\'ord·S•• r pie· 
pared [des . . . . . .....$125/520 

=1 ~!T!~~~~e~~~f:e~?~'!llu~ ~l;:'~g J~s~ 
speed <Uld memory of a comput&r. K""ps 11ackJoi lhree a.ppoin1mgn1 schodulO:S (three dental 

~~~·~~s~~~~!: ~~~0~1 1';~~0~:~~:: 
apP<Jrnlmenl. S~em CM be Qulcklh cus ­
toml~od tor cne 1~ctuar user. Many u~l~ ut 
lealuri9:!i tor maJong, c:han.gl~9 . rln ng. and re­
portln9 appolmments. Requores 4BK CP/ M <Uld 
18Clk byles diskelle Sloraga, Requ<ros IKJ •2~ 
cursor edd•ossat:>le lerml naL Speclly 80.80 
CP/ M. zoo CPfM or Cromomco ~~~2~'sis2s ' 

Pt:AC"TAEI! SOFTWARE' 
0 General accoun Ing sol1ware let smell busl· 
<D n.es:s.&~ . Each product can be usedel!oneorwllh 

t ~o;:~1 fn ~~:~%;,oJ1~~o~r,n:~~1€:d~1~ 1 

GENERAL LEOGER .............5530/ 540 
ACCOUNTS PAYABLE , , , , •• , , , .SSJOIS40 
ACCOUNTS RECE IVABLE ... .. .•SSJ0/$40 
PAYROLL .. , , , .... , , .. .. ..$530/$40 
INVENTORY . . __ ... _.SS601S40 

:: Oiher application p10Clue1s tuppiod In source 
II> lor Wclosoll BASIC 4.51 .
t MAILING AOOF1ESS , ..... . •• .. ..$$30/$40 

PROPERTY MANAGEMENT •. , , 511251'40 

OAAHAM.DOAIAN IDFTWARE 
IYITEMI 

~ ~~r.~~".:~de,•u~~~~g.~~~:~•~Ill~~ 
®scl1waro packBgo can t>e used a5- a &land·· 
t elone SY$1om or lntO!ir•ted with lllO 0 onorol 

Ledge< ror au1oma1rc poSllng 10 ledger ao­
counr, . Requires CBASIC·2. 
GENEAAl lEOGER .. - ..... ..5805/ SAO 
ACCOUNTS PAYABLE ...........$8051$40 
ACCOUNTS RECEIVABl E , , .•• , .5805/$40 
INVENTOAY SYSTE~ ... - - .. - . ..55551$40 
JOB COSTING .. .. . , .... . ... , , .S80SfS40 
APARTMENT MANAGEMENT ... .$80S/ S40 
CASH REGISTER . , , , ... , S805f S40 

0 POSTMASTER-A compre ellSive pacl<ag&
e ror mall list m•inLananca lh.tll Is complu1e1y 

menu' driven.. Feaeute!!I lnclu~e keyed rocordl 
eruecbOn and lab(tl produc.1'on. A term r.etter 
prog-r11m Is lnclud&d whc h provlde5o neat letters 

~~~-;o~e~,~~~r~t:. ';f;:~i~:~~~~S~c!~cludos 
' " .. " .. " ' . .• ' ..$150/$20 

ITAUCTURl:D SYITl:MI ORDUP 
C C0tnOI010 ln!OrtC:tlVO ICCOtJn11ng so1t'ftlare fOf 
t business. EaCli produc1 can be used •l•tld· 

:~:r~~:c~ ~-:::111i r~~~~fy·~:.il."d"!~~ 
v&ry ~I documented . 

GENERAL LEDGER . . . . $820/ $40 
ACCOUN'TS RECEIVABLE .......S820/ S40 
ACCOUNTS PAYABl E , , , $1120/ 540 
PAYROLl .. , . . .. . . . .. S820/ S40 
INVEl>ITORY CONTRCL ..$820/ 540 

rl ANAlYST - OJstomizeddala enlry ano reporl· 
f Ing s.ys1am . US:€lt :!i?ftc1hes: up to 75 data •Lams 

per fecord. lnlerachve da1a otUt~. ratuoval. 
and updal o l acili l)' ma Ii; es in form allon 

:;:,•n~~1~m:,~~1g::~~~~~:;;~~~~l;~o~~ 
se1ec1~d tocotds wilh mt.i l•lplo level break­

~1~:; '~~~~m.~ags&~T. Ri5~r~~~s'1>'~r"~~ 
VSOAT and CBASIC·2 ... , , . . .S250/S15 

D lETTERIGHT -Program lo create, edll and 
typelelleni;oro1herdOC\.lmonts Hasfadlitiioslo 
Qnler. display, delete and mo""e text . wi1h good 
•IOeo woonp1osen1a11on. tn1egrates wilh f.IAD 
lor lorm leuer mailings..... _......$200/S2S~t&I} 8 · R•ngs only · · · · · - · · · · - · - · · · SS.95 

U NAO -Namo and Address seleclion system ~::J The CP/ M HANDBOOK (mlh I.IP/ Ml by Rod· 
lnLeractlve mall lisl crearlon and mafn tena.nce 
program wilh output a.s r,,11 raports ,.;111 reler­
ence data DI re~tricted intormalion lor mall 

~:~~ !~~~~::~sr'~~1~~~r:1e~i: ::S"~/'rii~~~ 
OSORT required ll s0<1ing ls Oos.lrOd.Sl00/ $20 

["J OSORT-F3s1 sorvmer(le program lo• files 
Mth fJ :ic:ed recCM d lenglh, variable lield- longlh 
lnrorm.a.tron . Up to fi~e a~cending or descend-
Ing keys Full bock·up of Input fi les crcalod 

' . '' .S100/S20* * * * * * * 

r: HEAO CLEANING DISKETTE- Cleans 11\e 

drive Reacl/Wnte head in 30 s.econds. Oiskelle 
a.bsorbs loose oiodo panicles. Cirtl)erprinl:!i , and 
other lorelgn perllcles thal ml9hll>noot1hopor· 
lormance or LM dnve head. Lasts a1 reas1 3 
months wilh aally use. Spoclly 5 or 8•. 
S.ngle sided ____ . __. __ .520 ea.,h/ SSS lor 3 
DO<Jble sided . . . . .....$25 e•cch/S65 l or 3 

LIFELINES 

NEWSLETTER 
FROM LIFEBOAT 
l.IFEl.JNES ls1hot1rs~ 1cip 1nsol~worv S\lppor l b t~ 
sertous tn1eroeompu1.er user. eem l1sue cepor1s 
l'l6'w •OviSiol\$ togo1ho1 with l11lgrm.l "1n on tho l)Qrpcse
rot &.a~ s.uch u1Ul211s.e. ball JOI corrn-c'-!ln c·1 ·big~" 
or It.a a0cj11on 01 featul'es and laci• tlcis. 
Fe11ture Ar·tlclsa I New Software I P'rodtJCt 
Comparl&Ol\I I lnloon CP/ M Usors O<oup l 

SUBSCRIPTION INFORMATION: 

$18 !or twehle Issues: U.S.. Canada, end Me-..11ico. 

540 for twotvo jgg.yos: all ctho1 eounui es. 

S2.SOlor each back Issue: U.S .. Canada, and 

Mc:.lco. 

S3.00 !or each b.ilCJI l s.sue: al o.lher cou ntrles 


Sond Chock 10 LIFEllNES. 1651 Third Avonuo. 

~~,Si~%!i~~~c!\1%~~i ~~'. :'i: Of 

Ordering Information 
MEDIA FORMAT ORDERING CODES. 

When or<lorlng, pleaoo 1poetly lormat cO<lo. 


UFE BOAT ASSOCIATES MEDIA FORMATS LIST. Dis et1e, cartridge dlSk and cartridgo tape 
tormol codes lo t>o spoc;hod wllonorcltlrfng sollwa1e 101 isled computer or <ffsl< sysl"""' All 
s.o1tware products have speolfic requirem ents fn terms or hardware or software suppor t, such as 
MPU type, momory slu , suppor1 opera ng sys1om or language 

AHl!r !1&00 DiJk SH MITS :J.2-00 

Al lOI , ,,, ,lt,1 ° 

~ - Sar.iC..rcl 13 S.:tor AG 
At:pJ• • SOltC1rd UI s.tr.or . .RA 
A\J\. IE.;11 , , • A.8 
EIASF Sy&111m 7UXI • . . • • RO 
ete~"'it SWIQll o.tltJif 03 
Bl1d:f11Wk Mi(JOIPQb .Mod II 01 
COS "8irsa • lB 0 I 
00$ VerM11ill 4 02 
COMP'AL..&0 01 
o~svr.em3 ,, .Al' 
Oorr..meo %20 , Re 
CSSN 9AO<UP ~ta,po) ..T111 
Ot:IA , 
°'Ql• Log: Mlactoin II 
0&01111 M<to11r11e1M , . 

A'" 
AO 

. ,.. , . 
~I Seo MOf'ro• Ol"'1J1 
D.111"90 F·85 IRL .,.,,..,,., oaen Ar 
Ot"1~10MI• .... ..Al " 
bc-.i Sorc-.itt • UltOoll CP,11.1 02' 
Eury ~c•·., • E1k1)' OPJM 0. 
~H8·:Ha 7/t-Q.7 PC 
Hit I lill!il - Uitbo;LI CPIM ..•P.c 
tf.9.11n H89 • Mt~• CPIM ...P? 
~"'°' II SH fllcc.UOt TIKMDIC>gf
HO'lllO'I .•. .ScioNi;lftriSlfol 
IC()f.' 24 11 t.bCfCI FJoolly . R3 
l(:OM 3712 Al 
ICOM 3'14' A1• 

Pric es rellectdls11lbullQn on a· 
sing a density dls~ollos . lj a 

~~~~~~~!di~k,~:fdr:l~~(tS, a 
~urCh3~e or SB par addi1llon1111 
diskette will be added. 

P rf~cs F.0.B. Now Vorlr . 
Shipping. handllr>g and C.O.D. 
charges e111ra. 
Manual cos1 applli;able a.gai.ns.L 
price ot sobsequent soltwere 
PU tCh.aS.i!' 

Tho u1e ot o:Jch p1op.rie13ry 
sotlwnro J)4etr;4go convoys o 
llcense ror use oo one 
system only. 

D FLIPPV DISK KIT -Tompla1e and lflSlrucl~S 
to modify sing~ sfded 5lO:.~ dlskott~s for use of 

second S<do rn single sided drive• .... S1UO 
D FLOP?Y SAVER - Pro1ce11on tor cenrer notes 

~~1!~~:~"r:r~s"'!~1eZ'i~~~~~~.~ 
1001and t<l<lgl1 7 n-al mylar •ein!orcing rin90 lor 
l~ dKifke ll.,s.
5.: .1 ·· ·· ······ · · · · $14 .95 
5 _. Rin95' only · · · · · · · · · · · · .$7.95
8: K~ · .. · · · · .... · · .. · · · .. · · · S15.95 

nay Z~ · · · • · · · · • · · · · · · · · • · · · · · • · ,$.13.gs 
D PASCAL USER MANUAL AND REPORT-Sy 

Jensen and 'lllrth . The S18:ndatd le:irLbook on 

~a~~~-u~~:;,1~c::~np:~:3~~i?~~~: s~~ 
D THE C PROGRAMMING lANGUAOE - B 

Kernighan and Ritchie. The $tandard to•rboo{ 
on the language. Recommended !or use by 
BOS C, tiny C. and Whl1esmrt.hs C USN$ . 512 

D STRUCTURED MICROPROCESSOR PAD· 
GRAMMING - By IM au1hors ol SMAL/00. 

~88Sr~:~~:~e~af1~8~·~l~~A~~~~ 
guage .. .. .. . . . , , , .. , • . .. . . . . .. . ..$10 

D ACCOUN TS PAVABlE & ACCOUNTS 
RECEIVABLE - CB ASIC bool< by 0.bor""'/ 
McGraw·HIB ' ' ... " .. .. ' ' .$20 

Dg~~~~e~.~~.~~I~ .~ .~~-ASI~ _boo_k s~~ 
0 	PAVROll. WITH COST ACCOUNTING­

CBASIC book by OsborM/ McGraw· H II ..S2D 

* * * * * * * * 
• Program t\llMH 1radomarl<ed 

t ~":K"cP":~.~r.l~c:;or."Jt~:~i~.cro~~~ 
and 132 column printer 

Modiraed version avalla:ble for us.e wllh C?/ M as 
implernonnl<l on Heath and TRS-80 Model I 
compu1ers. 

<I> U541r license agreement for lhis prod\Jcl must 
be signed and returned ro U teboat ~soei,of(t.S 
bofore shrpme-nt may be made. 

<D This product lnclude$1eXcludes tho longu11gc
IJJ-manua1 recommondad Jn Condiments . 

tllSor lol numbor ol CP/ M sys te m mus! be 
:supplied with orders 

IZ> Requ es ZS-0 CPU 

* * * * * * * * 


ColTlpwl., •T I Cl<l'l'I llorm•I Cod• Comfl'i'l•r •Y•l•m '°'"""' ' CM• 
.1COLt 45tt 5'4.411J C•ittto09 RN.A DtltJbl• Denslly RE 
CPA~ 1.4 ..... . . 01 • Rt1tflfi:h M1~ I A.• 
~<Hi t• &440 Cl!lrtdge Atstfaf,hMo~$\'• ..AH 

CP/ M-2 2 . 02 • RD ... .. . . ... Ol 
IMS !000 . .AA Sin.co 7000 5~• , .Fl;O 
11J1$ eooo i111· SO &)·stems S . .A.,­
lt.1SA/ VOP·•O . .A.-•• 50 S)'lttmt 51. · ,FtJ 
IJ'ASAI VDP·.t2 ~, •• Setotret . SH E.uor ~c..r•r 
IMSAI VDP•44 R!u $~· ...., 
IMSA I VDP-90 .A1·• SupeJ8tlllh\ . . SH 11'11....* 
lnleecb' . , s.. ISC lnlieieo1QI: 11'>tfl "'" 
Imel MOS Sngto Oont!!y . .AC 'TEI~ ~-. · A3 
ltil el MOS Ooul:lt• Oensl1y .A! TEI I .Al" 
IN: er1.: Suptt&IJ"' DOS 0 I ~1 fhmktrtc\'f1 , SHMotro• O!•CUl 
lr.lorl•c Supc11B.<•ln OOS 0 5--2" x AJ TRS-80 i..tDC11l I :SI + . . .A2 
llr~en.: Supe16ttln 005) X RI< TflS-IDModel I .. FEC Free~ FHf 
ISC ln'IOColOI 90Mtlll&lr&9&l ' ..A , TRS-80 Modal I - M C'l'O.'TilllCll"I .Alif' 
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--- -$gg* For The 
GENERAL 

The Micro Computer General 85 

FOR USE IN: 
0 OEM Industry 0 Laboratory 
0 University 0 Home 

The General is a 4.5" x 6" single board micro 
computer, Ideal for Industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through Its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 

Program development is facilitated through the 
General's "Expedltor" system monitor. The Ex­
pedltor has specialized commands for automatic 
baud rate salectlon - uploading and download· 
Ing which speed up development and cut down on 
"hidden" program costs. An Of?tlonal assembler 
and disassembler on a 2716 will compliment the 
Expediter and will further reduce programming 
time and cost. 

The General comes complete with the Deluxe 
Users Manual which offers complete instructions 
on hardware and software usage. 

THE GENERAL - ONE POWERFUL 

COMPUTER SYSTEM 


HARDWARE FEATURES SOFTWARE FEATURES 
• Board <1lmer>e10ne - 4.5" x 8" EXPEOITOA - 2 K SYSTEM MONITOR 
" 9085 A CPU ' Aulom•tlc: B•ud R•I• 
• 4 Level programmable Interrupt S.l•cllon {50-9600 Baud)

' 3 Pl'IOflty Interrupts 
 • Downlo•dlng - from a computer that • 2 Non,.-naskable lnlerrupts supports an assembler. This will enatlle • 2S6 Bytes of programmable memory the u&&r lodevelop programs on a time 

sharing service, a larger computer. and ~f~!rn::.~:: ~~~::iilo2s~~~·:,r~ download directly to the Ram ol thebattery blcll-upJ General. • 2 K Bytes of EPROM - expandable • UpJoadlng - Oe•elop progtams on the on bOard to 4 K bytes General and upJoad them to a computer• 22 Prognimma.ble parallel 110 llnes 
that supports a disk drive lot program(portal 
storage. • 6 Bit memory mapped port 

• 	Programmable 14 bit binary counter 

anel timer controlled through the 

system software 


• Sollware compatible with the 8080 
THE GENERAL MCG~S S99.00 Hex Keypad and Display $69.00 
(Kit) 
the GENERAL MCG~5 $135.00 2 K Basic In Rom $59.00 
(Assembled & Tested) 
2 K Expansion Rom $30.00 2 K Assembler & 

Disassembler $40.00 
2 K Expansion Ram $30.00 ExpedltorMonitor Listings S29.00 

(Manual Form) 
Send certlll!ld chook tregular checks require 2 weeks lo clear) or charge to Visa or Master 
Card . Add $3.00 shipping. N.Y. residents adel 8% salos tax . 

* 	 Jn Kit form, single quantity, introductory offer. 
Dealer Inquiries Invited 

ATLANTIS COMPUTERS 
Division of 


Atlantis Computerized Services 

34·13 30 Ave. Astoria, NY 11103 

(212) 728·6700 
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Desk-Top Wonders 

Self-Modifying Code 
for the Tl-58/59 

Ted Green, Box 2289-AMR 

Johns Hopkins University 


Charles and 34t.h St 

Baltimore MD 21218 


Because of the four multiregister memories in the Texas 
Instruments Tl-59 programmable calculator and their 
ability to hold either data or program steps, it is possible 
to let the TI-59 change its set of instruct ions, or any seg­
ment of its instructions, at any time during the program. 
This is done by "overlapping" data registers and program 
steps. 

To see how the Tl-59 stores numbers contained in the 
data register in the program-step memory, enter the 
following, repartitioning to 100 data memories, 0 steps: 

1234567891 

STO 99 

0 
Op 17 

GTOOOO 

LRN 


Examine the LRN mode using SST; keep in mind that 
originally there was nothing in the LRN mode. Now, we 
examine the following locations: 

000 90 

001 00 

002 00 

003 91 

004 78 

005 56 

006 34 

00712 


The code in location 000 represents the type of number 
that was entered. In this case, the 9 stands for a number 
that consumed 9 memory locations (location 007 repre­
sents memory location 1, location 6 represents memory 
locations 2 and 3, location 5 is for memory locations 4 
and 5, etc). Notice that the number entered as 
1234567891 is stored as 9178563412 (starting at location 
003). The empty registers 001 and 002 are used for the 
storage of up to thirteen digits (in location 001, the 
rightmost digit is always 0). U you entered 1234567891 
and stored it in data register 98, your LRN mode would 
look like this: 

000 00 008 90 

001 00 009 00 

002 00 010 00 

003 00 011 91 

004 00 012 78 

005 00 013 56 

006 00 014 34 

007 00 015 12 
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~ 	 ~ ~ ..-. 
Up to four 18Mb Winchester­ Display terminal Letter-quality or dot Horizon 1/0 flexibility 
type hard disk drives 

Unsurpassed Performance and Capacity! 
North Star now gives you hard disk capacity and process­
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform­
ance, the Horizon has 1/0 versatmty and an optional hard­
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter­
faces the drive(s) to the Horizon and takes full advantage 

NorthSlalf 

North Star Computers, Inc. 
1440 Fourth St. 
Berkeley, CA 94710 
(415} 527-6950 TWX/Telex 910-366-7001 

matrix printer 	 allows expansion to 
meet your needs 

of the high-performance characteristics of the drive. Our 

hard disk operating system implements a powerful file 

system as well as backup and recovery on floppy diskette. 


Software Is The Key! 

The Horizon's success to date has been built on the qual­

ity of its system software (BASIC, DOS, PASCAL) and 

the very broad range and availability of application soft­

ware. This reputation continues with our new hard disk 

system. Existing software is upward compatible for use 

with the hard disk system. And, with the dramatic increase 

in on-line storage and speed, there will be a continually 

expanding library of readily available application software. 

For more information, see your North Star dealer! 


HORIZON-HD-18 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS-18 hard 
disk drive $9329 

HDS-18 
Additional 1BMb hard disk drive 
for expansion of Horizon HD-18, 
or your present Horizon $4999 

SYS-1N 
Complete Horizon HD·18 plus 
80 x 24 display terminal and 
NEC Spinwriter printer $13,239 

SYS-1A 
Complete Horizon H0-18 with 
BO x 24 display terminal and 
Anadex prfnter $11,319 



Desk-TopVVonder•------------------------------------------------------­
Storing the same number in data register 97 would use 
memory locations 016 thru 023, and so on . This scheme 
continues throughout , with data register 00 taking up 
memory locations 952 thru 959. 

To apply this principle, try the following example : 

9 
Op 17 
8166950185 
+ 
.686 

STO 99 
0 
Op 17 
RST 

ow examine the LRN mode and notice the following: 

000 90 List 
001 60 Deg 
002 68 op 
003 85 + 
004 01 1 
005 95 = 
006 66 Pause 
007 81 RST 

This is a counting program . Press RST, RI S , 1 . .. 2 . . . 
3 . .. 4 .. . etc. The .686 was added because neither the 
Deg nor the Nop have any effect on numbers that are 
"ca rried" from one step to another. 

There are d rawbacks to this storage system. For in­
s tance, if the number 1 is stored in memory 99, all pro­
gram locations 001 thru 006 are cleared , erasing every­
thing between 000 and 007. Also, the instruction 000 90 
appears to be troublesome a nd cannot be changed to a 
useful code; all it does is take up space. In addit ion, the 
code in 002 always has a 0 on the righ tmost side, which 
disables the code. Keep in mind that this a lso applies to 
codes 008 and 009, 017 and 018, all the way up through 
952 a nd 953. 

Listing 1 is an actual p rogram that will first begin as a 
counting program, then, after adding 1, it will modify its 
instructions so tha t it becomes a subtrac tion program. • 

Listing 1: A demonstra tion progra1n showing self-modifying 
code on the Texas Instruments Tl-58 or Tl-59 programmable 
calculators . W hen run , the program adds 1 to th e number on the 
disp lay, then con tinually subtracts until RIS is pressed. Begin 
execution at step 950. As soon as the program begins, hold 
down the Pause key to see the program work. After the pro­
gram has been run , examine the LR mode to observe how tli e 
code has been modified. 

Step Code K~y 

000 76 Lbl 
001 12 B 
002 OS 5 
003 69 Op 
004 17 17 
005 01 I 
006 01 I 
007 06 6 
008 01 I 
009 09 9 
01 0 05 5 
Oil 00 0 
012 01 I 
013 07 7 
014 05 5 
015 85 + 
016 93 
017 06 6 
018 08 8 
019 06 6 
020 95 
021 42 STO 
022 00 00 
023 00 00 
024 69 Op 
025 17 17 
026 61 GTO 
027 09 949 
028 49 

949 32 x ~1 
950 76 Lbl 
951 II A 
952 85 + 
953 01 I 
954 95 
955 32 x ~ 1 
956 61 G TO 
957 12 B 

'5. * * * * NORTH STAR USERS * * * * = 
~ Bh FLOPPY SUBSYSTEM HAS DAWNED ON THE HORIZON ~ 

COMPLETE WITH MANUALS. SOFTWARE, HARDWARE FULLY INTEG RATED, READY TO RUN. 
* Totally Compat ibl~ with Nor th Star har<lware Al lows U>(' nl 8 .•rnJ .- .,,. s. dri\•e' * DetaileJ . 80 r a,:e m.rnual inclwfod * Bad.~round rnnl ta<l..< 

* Suppntt~ fl< •ppy fil t-s up '° 4.2 MB * Simp le. r l u~· in operalilln * fo lly Cl' M' compatible * Fil<' secu rity * Exte ns1ve uti lili<'> included 

OMA-DOS Software . . . .. . . . ..... . . . .... 5200 Dua l Shugar t 8' 8001{ drives in cabi net wit h fan 
Dynamic M1crop rocess As~oci,·u t•\ Disk Opcrtllin~ S}'Sfl'"m and power supp ly ... 51 ,250 

Tarbell Double Density Contro ll er . 5420 Total package . $1 ,910 
Ca bl~s . . 540 

• • . ' • • :i: 

JOHN D. OWENS ASSOCIATES, INC. ·6 
z 

12 SCHUBERT STREET, ST A TEN ISLAND, NEW YORK 10305 ~ 
OVERSEAS CALLERS: TWX 710 588 2844 or call (212) 448 6298•DOMESTIC CALLS: (212) 448 6283 (212) 448 6298 (212) 448 2913 ~ 
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baZic is written entirely in Z80 code-baZi runs as much 
as 30% fas ter than orth St BA I .The greater execu­
tion peed is signiticantly advan tageous for hea"Y number 
crunching, muJtiuser and mult itasking operations. 
baZic has aU the features of orth Star BASI - and 
then some. baZic, wilh minor exceptions, is 100% compatible 
with existing North tar BA JC programs. Our new baZic 
n.ins under all Micro Mike's timesharing and hard disk 

erating software, including JOEDOS/ JOESHARE/ 

HARE and SSHARE. 


BCK'DIB8BFEA.TllRE8AT~OUR 
P1JTBR DEALER: 

'Dakes full advantage of the Z80 in truction set 
Can be used on any Z80-based microcomputer operating 
under North Star DOS or CP/M ( P/ M version available 
early '811 
Supports North Star floating point board for even fas ter 
exeCJUtion ofcompute intensive programs 

• lakes Multiuser s stems wi th floppy disks more practical 
• Improves p nonnance ofMuJtiuser Hard Disk systems 
• baZ.ic adds functions to assist in scree11 formatting, as well a& 

fea tures to simplify programm.ing, e.g. APPE D command/ 
s ta temen t, ON GOSUB, cursor-addre able PRINT, etc. 

• baZic, as s hipped, includes 8, 10, 12 and 14 digit precisions, 
including bolh software and hardware floating point verslo 

• baZi is now included wi th ficro Mike's operatingsysteJl\ 
softwure and applications programs 

Dealers and OEM 's : Special Discounts Available 


For complete infommlion, contact our orth Star dealer or. 

send St to Mi ro Mike' for complete technicaJ present& 


Nonh tar 1m1pu1ers. 111c . uUAfdoo"(
Zilog. tnc. 

·Digital n search, In . 

Micro Mike's Inc. 
905 	 . Buchanan,Amarillo, 

806-S72-36SS 



The Model-Ill Is a completely self-contained 
desk-top unit. Like the Model-I it Is fully ex­
pandable. There's plenty of room inside for 
more memory, communications interface, 
and 2 double-density disk drives. And best of 
all many of the programs now available for 
the Model-I will run on the Model-Ill. HARD· 
SIDE's low price Includes shipping charges 
and our extended 180-day warranty. Model-Ill 
w/16K RAM $929.00 

ModeHI. 64KAAM ... . ...... . . 
Model-Ill, 16K RAM .. . ... .... 
Model-Ill. 32K Dual Disk ....... 
Pocket Compuler w/lnterface .... 
TRS -80 Color Compu1er Expandecl 
COMM-80 lnlerface .. ... ...... 
CHATTEA BOX Interlace .. ...... 
DISK·80 lnler1ace ....... ...... 
Expansion ln1er1ace. 16K RAM ... 
Expansion Interlace. 32K RAM ... 
AS-232-C Board ........ ...... 
TRS-232 Printer Interface ....... 
16K Memory Kit . TRS·Keypad ... 
16K Memory Kil , TRS-Exp. Int. . . 
Upper/lower Mod Kil . . ........ 

UST PRICE OUR PRICE 

$3899.00 $3799 .00 
$999.00 $929 .00 

$2495.00 $2299.00 
$298.95 $269 .00 
$599.00 $519 .00 
$179.95 $159 .95 
$279.95 $259.95 
$349.95 $329.95 
$418.00 $339.00 
$537.00 $399.00 

$99.00 $89.00 
$59.95 

$119.00 $59.00 
$119.00 $59.00 

$59.00 $24 .95 

TRS·80 goes color! This Is a complete, all­
around personal computer. Instant-load Pro­
gram Paks cover a wide range. The Color 
Computer offers vivid color graphics for ex­
citing visual displays. The Color Computer 
attaches easily to any color TV. It programs 
easily in Color BASIC or the more powerful 
Extended Color BASIC. More expansions, 
even disk storage, will be available soon. 
HARDSIDE's low price Includes shipping 
charges and our extended 180-day warranty. 
TRS-80 COLOR COMPUTER w/4K RAM $359.00 

Video Reverse Kit ..... .... ... . 
CPU Speed·up Kil. .......... .. 
Percom Eleclric Crayon . w/cable . 
TRS-80 Dust Cover (3pc set) .. . 
TRS·80 Computer Case ........ 
TRS-80 Monitor Case .......... 
Percom, TFD·100, 40·track . . 
Percom, Dual TFD-100 Drives .. .. 
Percom, TFD·40, 40-track . ... .. 
Percom, TFD-200, 77-track ... . . 
Hardside, 40·track Disk Drive . .. 
Percom Doubler ..... ... ... ... 
Percom Data Separator .... _... . 
2-0rJve Cable . . ........ . ... .. 
4·Drive Cable ...... ..... .. .. . 

LIST PRICE OUR PRICE 

$23.95 
$34.95 

$279 95 
$9 .95 $7.95 

$109.00 $99.95 
$84 .00 $84.00 

$429.95 $399.00 
$849.00 $799.00 
$399.95 $379.00 
$675.00 $629.00 
$399.00 $359.00 

$129 .95 
$29.95 

$29.95 $29.00 
$39.95 $39.00 

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE pays 
all shipping charges (within the 48 states} on all PREPAID orders OVER $100. On all orders under $100 a 
$2.50 handling charge must be added. COD orders accepted (orders over $250 require 25%deposlt) there Is 
a $5.00 handling charge. UPS, Blue Label, and Air Freight avallable at extra cost. 

TOLL FREE ORDERS: 
1-800-258-1790 

6 South St., Miiford, NH 03055 
(In NH call 673-5144) 

- VJS4 
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it all 
Iu 

At TSE HARDSIDE we stock our shelves with only the finest products 
available to make your micro-merchandise shopping a pleasure. So the 
next time you're considering a purchase for your micro, just pick up the 
telephone and dial our toll-free number 1 ·800·258·1790 (In NH call 673-5144) 
to get In touch with all that counts in the micro industry. 

• 
SOFTWAR E 
• Microsoft 
• Apparat 
• Racet 
• Hayden 
• Muse 
• Creat ive Computing 
• Personal Software 
• Scot t Adams 
• Acorn Software 
• Synerg istics 
• Strateg ic Simu lat ions 
• Lance Micklus 
• Softape 
• Quality Software 
• Web Associates 
• Small System Software 
• Image 
• On-Line Systems 
• Ritam 
• Avalon Hi ll 
• Big Five 
• Micro Lab 
• Programmers Guild 
• Qua lity Software Distributors 

HA RDWARE 
• Radio Shack 
• Commodore Pet 
• Atari 
• Percom 
• Centronics 
e NEC 
• Sun 
• Okidata 
• Source/ Telecomputing 
• Computer Case Co. 
• MicroMint 
• Eaton LA C 
• Cover Craft 
• BSR 
• BASF 
• Corvus 
• Archbold Electronics 
• ESP 
• Novation 

Send $1.00 for our catalog, and rece ive a 
$2.00 c redi t toward your next purchase. 

.. VJS4 

6 Sou th St., Mii ford, NH 03055 (603) 673-51 44 
Circle 94 on Inquiry card. 

BOOKS 
• Hayden 
e Wiley 
• Scelbi 
• Compusoft 
• Dilith ium 
• Sams 
• Radio Shack 
• SoftS ide 
• Addison Wesley 
• Computer Science Press 
• Rainbow Associates 
• Plus much more! 

CJ 



Generating Bar Code 

•ID the Hewlett-Packard Format 


The HP-41C is Hewlett-Packard's 
newest entry in the hand-held pro­
grammable calculator race. The main 
feature that distinguishes it from 
Hewlett-Packard's earlier calculators 
is its modular design, which allows 
the HP-41C to be extended by a line 
of peripheral devices. Up to four 
peripherals can be plugged into the 
calculator, and these include a 
magnetic card reader, a thermal 
printer, memory modules to increase 
the amount of memory available to 
the user, and "application pacs" that 
contain software for particular ap­
plications in read-only-memory 
module form. In addition, Hewlett­
Packard has introduced the 82153A 
Optical Reader (also called a Wand), 
which is capable of reading bar codes 
that contain HP-41C programs, data, 
or function definitions. 

This article describes the HP-41C 
bar-code format and includes a 
BASIC program that converts an HP­
41C program into a series of bar-code 
rows that can be printed using a high­
quality printer with incremental spac­
ing. 

HP-41C Bar-Code Format 
The bar code that is read by the 

Wand is simply binary information 
represented by wide and narrow bars 
(representing 1 and 0, respectively).

0 

The space- .between each ba; is 
nomin'ally th~ width of the narrow 
bar and serves as a benchmark for the 
current unit bar width. The unit bar 
width must be greater than 15 mils. A 
narrow bar may be up to 20 % wider 
than the unit bar width, which is 
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Thomas McNeaJ 

Hewlett-Packard 


Cupertino Integrated Circuits Operation 

10900 Wolfe Rd 


Cupertino CA 95014 


established by the previous bar and 
space. A wide bar should be twice the 
unit bar width, and a wide bar should 
vary no more than 20 % from its stan­
dard value. 

The bars are logically grouped into 
8-bit bytes, and a bar-code program 
is organized into rows of a maximum 
of 16 bytes, with 3 bytes of header 
information and up to 13 bytes of 
data per row . Associated with each 
row are pairs of start and stop bits 
(binary 00 and 10, respectively) that 
allow the rows to be read in either 
direction. Figure 1 shows the format 
for a single row of program bar code. 

The 13 data bytes contain the ma­
chine language of the HP-41C instruc­
tion set. Table 1 lists these instruc­
tions, with the first 8-bit byte of each 
instruction determining the instruc­
tion type. Additional bytes, if any, 
contain alphanumeric character data, 
numeric or stack operands, or linkage 
information. 

All indirect instructions are 2 bytes 
long, with the high-order bi t of the 
second byte set to 1 to signify an in­
direct operand. In the case of indirect 
numeric GOTO and EXECUTE in­
structions, the high-order bit is set to 
1 for an EXECUTE instruction and 
cleared to 0 for a GOTO instruction. 

The size of an instruction is deter­
mined by its position in the table. In 
order to save room in the HP-41C, 
some instructions may have two com­
pletely different representations, de­
pending on the value of the operand 
associated with that instruction. For 
example, the numeric label instruc­
tion is represented by 1 byte if the 

operand is less than 15 and, other­
wise, by 2 bytes. The XROM (EXE­
CUTE read-only-memory module) in­
structions seen in the function table 
also save room when a reference to an 
alpha label within a read-only-mem­
ory module is made by an EXECUTE 
instruction . The XROM instruction is 
a compact, 2-byte reference to a table 
of alphanumeric labels within the 
read-only-memory module; this re­
places the EXECUTE instruction orig­
inally entered by the user . 

HP-41C Internal Representation 
The instructions generally are 1, 2, 

or 3 bytes long, with the 4 high-order 
bits of the first byte ind icating the in­
struction length. The exceptions to 
this rule are the instructions contain­
ing alphanumeric character data. The 
HP-41C has an alphanumeric display 
that allows the definition of instruc­
tions with nonnumeric operands . 
These functions include an alpha­
numeric label instruction, which con­
tains a label of up to seven characters, 
GOTO and EXECUTE instructions 
with alphanumeric label operands, 
and a text-entry instruction. This last 
instruction will either append or re­
place character data in a special 
alphanumeric register and may con­
tain up to fifteen characters. 

All character data is represented in 
ASCII (American Standard Code for 
Information Interchange), with one 
character per byte and a few excep­
tions for special characters no t found 
in the ASCII character set. Since 
character-oriented instructions are of 
indeterminate length, their size is 
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Please send your free software catalog.
(Check which software is of particular interest) 

0 C COMPILER. Opt imized native code for VAX 111780, PDP-11 , LSl·11 , Z80, Company._______________ 

8085, 8080. Fu ll C language as def ined in Kernighan and Ritchie, with com­

prehensive portable library. Cross compi lers available. Runs under VMS, Street ______________ _ _ 

IAS, RSX-110, RSX-11M, RSTS/ E, RT-11, UN IX, Idris, COOS, CP/M. From $600 


City_ _____.state. _____ip._ ___D IDRIS OPERATING SYSTEM. System cal ls and file system ident ical to 
UNIX V6, including pipelines. Uti li ties include shell , editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system uti lities tor file 
system maintenance. Runs on LSl-11 , PDP-11. From $1000. 

0 PASCAL COMPI LER. Optimized native code for VAX 11 1780, PDP-11, 
LSl-11, Z80, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, Whitesmiths,Ltd. 
permitting intermixed C and Pascal. Cross compi lers available. Runs 
under VMS, IAS, RSX-11D, RSX-11 M, RSTSIE, RT-11 1 UNIX, Idris, COOS, Software for grownups.
CPIM. From $750. 
ld"s is a lrademark of Wh1lesm1lhs Ltd VMS. RSX· l l . RT·ll , ASTSIE VAX. (212) 799-1200
UNIX rs a rrademar 01 Ben Labora1ones. PDP·ll , LSI·\ \ are iraoemarks ol Dtg•lal 
CPIM 1s a rraaemar~ ol 019•121 Resaa•ch Co Eq~1pmen1 Corll0ra11on P.O.B. 1132 Ansonia Station, New York. N.Y. 10023 



VALU E 00 ! nnnnnnnn I n n nn I nnnn I nnnn 1-- ­ ( UP TO 13 BYT ESl---­ 1 nnnn ~ 10 

FU NCTI ON 
START 
BIT S 

I 
I 
1 
I 

CH ECKS UM 

I 
I 
I 
I 

TY PE 
: SEQ UEN CE 
1
I N UMBER 

: LE A DING l 
I PA RTIAL I 
I FCN B YT ES 1 

DA TA 
IT RA I LING l 
I PARTIA L 1 
I FCN BYT E S I 

STOP 
B ITS 

I I I I I I 

NU MBE R 2 8 4 UP TO 104 4 
OF B ITS 

Figure 1: Format fo r Hewlett-Packard bar codes. A maximum of 13 bytes can be encoded into one row of bar code. 

embedded within a word in the in­ The position of this byte is indicated end instruction, in which the third 
struction itself . For alphanumeric in the documentation of the compile word contains a hexadecimal F in the 
label operands, the number of char­ routine of the bar-code generating low rather than the high 4 bits . 
acters is held in the 4 low-order bits of program. (See listing 1.) This conven­ ln addition, the alphanumeric label 
the second or third byte, with the 4 tion allows differentiation between an and end instructions contain pointers 
high-order bits set to hexadecimal F. alphanumeric label instruction and an that link them with other alpha­

numeric label and end instructions, 

5Vat3Awlth 
Built-in OVP 
Power Ones B Case models started 
at $24 .95. Over 150,000 models later, 
they're still only $24.951 

• 115/230 VAC Input 
• OVP Bullt· ln 
• .05% Regulation 
• 2-Year Warranty 

• 2-Hour Burn-in 
•UL Recognized 
• CSA Certified 

Model HBS-3/0VP Get all the details on our 
105 standard open frames 
in our new 1981 catalog. 

IN-STOCK NATIONWIDE ... FOR IMMEDIATE DELIVERY 
ALA.: Huntsville, Rakes Engr. & Marketing Corp. (205j 883·9:260 ARIZ.: Phoonlx, PLS Assoc. (602) 279·1531 

CAL : Pasadena. A-FSales Engr. (213) 681-5631; San D ego, A·F Sales Engr. (714)22&ll424; San Jose, Richards 

Assoc. (408) 246-5S60 COL.: Dan'J8r, PLS Assoc. (303) n3-1218 CT.: Litchfield, Digital Sales Assoc. (203) 567· 

9776 FLA.: Or1ando. OEM Marl<eting Corp. (305) 299-1000 GA.: Oululh, Rakes Engr. & Mar!celing Corp. (4041 

476-17JO JLL: Chicago, Coombs Assoc. (312) 29&-4830 IND.: lndlanapolfs. Coomlls Assoc. (3171897-5424 KAN.: 

OllMand Park, ATS (913) 492-4333 MO.: Wheaton, Brtmberg Sales Assoc. (301) 946-2670; BalUrnore, Brimberg 

Sales Assoc. (30 1) 792·6661 MASS.: Wanham, Dlgilal Sales Assoc. (617) 899-4300 MICH .: Southfield , L.H. 

Oid<elman Co . (313) 353-6210 MINN.: Mlnneapalis, Engr. Prod. Assoc. (612) 925·1683 MO.: St. Louis, ATS (314) 
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;;; 743·8517 0 RE.: Po~ land, Jas. J . Backer (503) 297·37'16: Salem, J as. J . Baeker (503) 362·0717 PENN ,: Pittsburgh, 

u Ma~ow Assoc. (412) S31·61t:> TEX. : Dallas. AdYance Technical Sales (214) 361·8564: Solid State Electr. (214) 

352·2601: Houslon, Advance Technical Sates (713) 469-6668 : Solid Slalo Eloctr. (713) n2·84!!3 UTAH: Sall Laite ~ 
City, PLS Assoc. (801) 466-6729 WASH.: Seattle, Jas. J. Backor (206) 285·1300; Radar Elec. Co. (2(}6) 262·2511 

O" WIS.: Miiwaukee, Coombs Assoc. (~14) 671-1945 EUROPE : Hanex, L.A., CAL (213) 556'3807 CANADA: Ajax,c Oniarlo. McHugh E leciro~ i cs (416) 683-1540 ; Mon treal, Quebec, Empro Sales (514) 341·6420; Winnipeg , 
c Manitoba. Cam Gard Supply lid. (204) 786·8481 CARIBBEAN: Ft Lauderdale, FLA. Reptronics (305) 763-2856 
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Power-One. Inc. • Power One Drive • Ca m ari llo . CA 9301 0 
(805) 484-2806 • (805) 987-3891 • TWX 910-336-1297 

SEE OUR COMPLETE PRODUCT UST/NG IN EEM & GOLDBOOK 

creating an alphanumeric label chain. 
This chain is used to identify the posi­
tion of labels and program bound­
aries within the HP-41C program 
memory and establishes entry points 
for each program. The chain is re­
compiled by the Wand software, so 
the bytes containing the chain point­
ers are set to 0 by this program. 

For a detailed discussion of the 
function table and other internal fea­
tures of the HP-41(. refer to a series 
of articles that appeared in the Cor­
vallis Division Column of the PCC 
Journal beginning on September 6, 
1979. The PPC Journal is a publica ­
tion of the PPC (Personal Program­
mable Calculator), an independent 
user group for Hewlett-Packard pro­
grammable calculators. Further infor­
mation may be obtained by writing 
to : 

Richard Nelson, Editor 
PPC Journal 
2541 W Camden Pl 
Santa Ana CA 92704 

The header information necessary 
for a bar-code program is contained 
in the left-most 3 bytes of each bar 
code row. The first byte is a parity 
check in the form of a running check­
sum (a summation modulo 256, with 
wrap-around carry, of the checksum 
of the preceding row and all other 
bytes of the current row). 

The second byte is split into two 
parts. The 4 high-order bits contain 
the program type (1 = nonprivate, 
2=private), and the 4 low-order bits 
contain the sequence number, which 
is the bar-code row number minus 1, 
modulo 16. The sequence number 
will be inspected by the Wand sof t­
ware to assure that the correct row is 
being read. 

Text con tinued on page 172 
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LOW ORDER 4 BITS 

0 2 3 4 

0 NULL LBL 00 LBL 01 LBL 02 LBL 03 

digit 
0 2 3 4 

C\I RCL 00 RCL 0 1 RCL 02 RCL 03 RCL 04 

<') STOOO STO 01 STO 02 ST003 ST004 

.,. + * I X<Y? 

CJ') 
f- ­
ii) 

I/) LN xi SORT Y" CHS 

.,. 
a: 

(0 1/X ABS FACT X*O? X>O? 

w 
0 
a: 

,.._ CL X< >Y Pl CLST RI 

0 
I 

tO DEG RA D GRAD ENTER I STOP 

~ 
I °' RCL nn STO nn ST+ nn ST ­ nn ST * nn 

< XROM XROM XROM XROM XROM 

CD GTO 00 GTO 0 1 GT002 GTO 03 

75 6 

LBL 04 LBL 05 LBL 06 

5 6 7 

RCL 05 RCL 06 RC L 07 

STO 05 STO 06 STO 07 
l 
BYTE 

e·• LOG 1O" 

LN(1 +X) X<O? X;;;;Q? 

X>Y? X< = Y? J: + 

RON LASTX CLX 


RTN BE EP CLA 


STlnn ISG nn 
 DSEo)
XROM XROM XROM 	 2 

BYTES 
GTO 04 GT005 GTO 06 

ALPHA LABEL AND END INSTRUCTIONS 


0 GTO nn 


0 

3 

w 	
} BYTES 

TEXT TEXT TEXT TEXT TEXT TEXT UP 

XEO nn 

TEf}u. 	 1 2 3 4 5 6 TO 16 
BYTES 

Table 1: A table for tl1e HP-41C inst ruction set . Instructions in the HP-41C are stored as one or more 8-bit bytes. 

Table 1 continued on page 154 . 

SubLOGIC's A2·FS1 is the smooth, rea listic 
simulator that gives you a real -time, 3-D, 
out-of-the-coc.kpit view of flight. 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

A2·FS1 Flight Simulator 

for the Apple 11 

now on cassette or disk! 

Thanks lo fast animation and accurate repre­
sentation of flight, the non-pilot can now learn 
basic flight control, including take-of1s and 
landings! And experienced pilots will recog­
nize how thoroughly they can explore the 
ai rcratt' s cha racteri st ics. 
Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 
Computer and aviation experts call the 
A2-FS1 a marvel ol modern technology. 
You 'll simply call it fantastic! 

Special Features: 
• 3 !rame-per·second llicker free animation 
• Keyboard or joystick input 

on cassette, usable on all 
systems (16Kmemory required) 

s33so 
on disk, usable on DOS 3.2, 
DOS 3.3,or Language System 
(32K memory required) 

Present cassette users may 
send back their cassette (but not the manual), 
along with $1 0 (first class shipping included), 
and receive the disk version. 

See your dealer or order direct. For 
direct order, include $1 .25 and specify 
UPS or first class ma il. Illinois residents 
add 5% sales tax . Visa and Mastercard 
accepted. 

©M@lDGIC 
Distr ibution Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
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Free software (S50-S120 worth) 

when you buyaTI programmable. 


0 $45OS4o 

Fluid

ii] c··m:] ~ 

os10. 

liJ 

0 ·10 

Printer 

~ 

o s10 . 

olid tate Software"' module 
and Pakettes can help you utilize 
the full capability of your Tl 
programmable. 
Modul s turn a programmable into 
a de<licatecl calculator. Pakettes 
have ~elected progTams you key in. 
The Tl-5 C. An exceptional val ue 
for a powerful programmable. 

p to 480 progr am steps or 60 mem­
mies. Plus Constant Memory "' that 
retain:> data when turned off. $130. 
The TI-59. Top-of-the-line. 
Up to 960 program steps or 100 

OSIO OSIO • 

Lab Production/ 

c•m;'"'J lil 

os10 • D 10 

Electroniclil c········i 

0 $10 O SIO 

memories. Plus magnet ic card 
read/write capability. $300. Buy 
now, or write for details. 

~I[i'rve boughi°:01-58CSend me lhe one~clule and the - - - - - - gi 
one Pakettehsled below

I D I've bought a Tt -59 Send me 1he 2 modules and 2 

I Pakelles listed below 
t.l()[JIJLE 1 PA~fll E 1

I !.!OflULE2 PMETTE 2
I ALTERNAT EMODULE 

I 
Send lo: Texas Instruments Free Soltware Oller 
P0. 801 725 , Dept. M, Lub bock, Texas 79491 

I Relurn lh1s coupon w11h (lJCuslomer lnlo1mat1on Card (packed wi!h calcu!alorJ. (2) Oaled COP\' or pioor or P1Jrchase llerween II January 15. 1981 · arch 31 1981 Items musl be pos1marked by Apiil 14. 1981 Please allow31l <la'!S lor delivery Ollei l'01d where I 
~1b1 ted Ofler good on~n~S~~~es th~~ subS1ilul~~ ___------__ _J 

U.S. ~U!!!!l''l l-' ri rt•l,.il pric~> . • For ll>'l-' with T t-:1!1 onl,\'. 

Civil Blackbody 

["';""""•] iii 

os10 OSIO 

Marketing/ Programming 

~ ~ 

os10 

iiJ 

o s10 

Oi l/Gas/ 

~ 

os10 

Statistical 

~ 


1 
Name /

I 
Address 

I 
C•ly Sta le Zip I 
Calculatm Se11<1I Number (lrom ooc ol un11) I 

TEXAS INSTRUMENTS 
<;; 198 1 le<as lnst1uments Incorporated ORPORAT D 45746 
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Table l continued 	 LOW·ORDER 4 BITS 

0 	 X<>nn LBL nn 

0 	 } 3 
BYTESUJ 

TEXT TEXT TEXT TEXT TEXT TEXT TEXT TEXT UP 
LL 8 9 10 11 12 13 14 15 } 	 TO 16 

BYTES 

0 

(\I 

M 

.... 
Cl) 
I- l{) 

ili .... CD 
a: 
w 
0 .... 
a: 
0 

(X)
J: 
C!l 
r (J) 

<( 

(IJ 

8 g 

LBL 07 LBL 08 

8 9 

RCL 08 RCL 09 

STOOS ST009 

l: ­ HM S+ 

e• ­ 1 SIN 

INT FRAC 

X=Y? X*Y? 

ASHF PSE 

VI EW nn REG nn 

SF nn CF nn 

GTO 07 GTO 08 

A 


LBL 09 


RCL 10 


STO 10 


HMS-


cos 
D-R 


SIGN 


CLRG 


ASTO nn 


FS?C nn 


GTO 09 


B 


LBL 10 


EEX 


RCL 11 


STO 11 


MOD 


TAN 


R - D 


X< =0? 


AOFF 


ARCL nn 


FC?C nn 


GTO 10 


c 
LBL 11 

(digit entry} 
CHS 

RCL 12 

STO 12 

% 

ASIN 

HMS 

MEAN 

AO N 

FIX n 

FS? nn 

GTO 11 

D 


LBL 12 


GTOa 

RCL13 

STO 13 

%CH 

ACOS 

HR 

SDEV 

OFF 

SCln 

FC? nn 

GTO 12 

E F 

LBL 13 LBL 111 

XEOa 

RC L 14 RCL 15 

STO 14 STO 15 

P ­ R R - P 

ATAN DEC 

RND OCT 

AVI EW CLO 

PROMPT ADV 

ENG n 

GTOIXEO 
TONE ) 

1 0 

GTO 13 GTO 14 

1 
BYTE 

2 
BYTES 

Quiet Designs 
Preformatted Disks: 

Compatible with Lanier 'No Problem', 

Lan ier 90/100, Micom 2000/ 2001, 

AM. 425 , C.P.T . 6000/ 8000, Canon 


Standard Disks 
For all systems using unformatted disks 

Head Cleaning Kits 
Kits for 51/.'' and 8" drives 

Flip-Sort™ 
Durable , Dust Proof, Desk Top Disk Storage 
and Retrieval System. 

Quiet Designs Inc. 
1330 W. Rob inhood Or., 
Su ite F 
Stockton, CA 95207 
Ph. (209) 957-863 1 

Quiet Designs Inc. 
473 Macara #706 
Sunnyvale, CA 94086 
Ph. (408) 739-5215 

Quiet Designs of Californ ia 
1030 W. Maude #512 
Sunnyvale, CA 94086 
Ph. (408) 730-0170 

Quiet Designs International 
5940 F #2 Road 
Richmond. British Columbia, 
Canada V7C 4R9 
Ph. (604) 273-9710 
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BASIC SOFTWARE LIBRARY 

NOW * 10 * Volumes and1 Growing 

WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume Ill for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. I S24.95 Vol . II S24.95 Vol . Ill Vol . IV Vol. V Vol . VIII Vol.IX Vol. X 

Busmerss & Ammals Four Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 S69.95 
Personal Astronaut Ch1- $q. Conv. Billing Bingo Andy Cap t~Tllll Auto Intro . 
BookUeping Bagel CoeH. Fi lter Inventory Bonds Baseball Cypher AIR 
Progr ams Bio Cycle Confidence t Fit Payroll Bull Compau! Balance Hurr11ac .A/P

Cannons Con lidence 2 lntegtat lon t Risk Enletpnse Contid 10 10 Mer Inv 
Bond Checkers Corre1a1ion5- Integration 2 Schedu le 2 Foolball Oescrip Checkbook Loran a Check 
Bu i lding Crop• Curttte Intens ity Shipping Funds t Dil ler Map Assets 
Compound Dogllghl Oi flerences Lola SIOCk5 Fund• 2 Eng ine lnstol 78 Navigale Payroll 
Cycl ic Goll Dual Plol Macro Switch Go-Moku Fourier Omega Bal Sh 
Doc1sion 1 Judy Exp-Olstr l Ma1e . Min Jacl< Horse Depree 2 Pa1tem s P/ L 
Dec1s•on 2 LmeUp Least Squares Nava.id Vol. VI Lile lo1ege1s Radar Year End 
Oaprecla1ion Pony Paired Optical $49.95 Loans Logic APPENDIXC ROF OataBase 
Elllci enl Routelle Plot Planet Metes Playboy Tax Up Mini-lecl!jer 
Ftow Sky Diver Plotpt$ PSD Poker Primes Favorites Basic SI . 
ln5tallment Tank Polynomial Fil Randt ~~rou Poput Probal 
Interest Teach Me Regression Rand 2 Profils Ouad<aclnvontory 
lnvf!li!'itm&nts Stat t Solve O~bic Red Baron Almost every single program Peprec. 
Mor1gage A_Nawrnan Stat 2 Sphere Trien Ra1as Regression 2Lodge< included in these volumes will run in 
Order Unus Unpaired Truck Savings Aouletle 
Optimi ze J.F.K. T· Olsrrtbution Stars Retire Road Runner 

every Computer system that 
Perl Tree Ms. Santo Variance 1 Triangle SBA San1a operates in Basic . A few chan!iles Vol. VIIRate Ni•on Verlance 2 Vat lablo Tic· Tac· Toe Stat 10 may be required for some Basics but Return 1 Noel Noel XY. Vector $39.95 Slat t t 

ChessReturn 2 Nude most or these changes are covered in SleeI 
Schedule t Peace APPENDIX A ModbiI Top one of the Tables and Appendices WdprocPoll com an VaryGames& Uwlity included in Volumes Ill, V, VI,Santa's Sleigtl XmasPictures Snoopy VIII , and X. 

Virg in APPENDIXB 
Volume VI - Disk programs are 
compatible with TRS-80 disk basic rSPECIAL BONUS* 15% discounts on single purchase of full set Ttle disk progra ms In Volumes VI , VII and X are 
wrilten in (CP/ MJ M Basic and Disk Extended by December 31 st, 1980 Mlcro•oll Basic . Olher p1ogra.ma written In 8K 
Basic. 

Jnconditional Money Back Guarantee. 
dd $1.50 per volume handling , all domestic shipments senl U.P.S. except APO end 
0 . Box which go porcol post. Foreign ardors add $6.00/ volume for a ir shipment and KEMCO, LTD. ••h payablo In U.S. dollars only . P.O. Box 2096L Ashland, VA 23005 
.VAILABLE AT MOST COMPUTER STORES Sales HOT LINE 1·804·798·1147faster Charge and Bank Americard accepted. 

>ur Software is copyrighted and may not be reproduced or sold . 
 IN GERMANY JN HOLLAND 

Ing. W. Hofacker, GmbH Nanton Press B. V. Jnlike others we have NOT raised our prices in five years 
Holzkirchen, W. Germany Bllthoven, Holland 

·--c -, . 
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.... listin,g 1: Bar~code generating progrnm. This program accepts up lo 2240 HP-41 C pro­
~ 

gTarn steps in mnemonic fonn, converts them to HP-4JC machine language. and 
~ genera/es the riecess1uy bar-code program ,.ows. This progn:im nms or1 1111 HP-984SA 
~.. minicompuler at.tad1ed to a· Dinblo 1650 printer; lhe print wl1eel used is a Titan 10 
.:;i.. metallic daisy-wheel printer. 

= 0 5 I ~ - iy -- f~~& · r~~e~•~~·~•~ -~s--~~ ~~£ ~~w- T~~ ·- ••+, - - ~ ~r~- -- -~? 

"' L0 ' ~P4l C USER LAH&UAGE COHPILER 
~ Ls ' Atl D BAl't cot:: GE't!EFA n OH PR oJG Rfttl 
;]' 20 ! THIS P R•jGPi'!rl PROHP1 S FOR 11Lli1l!ERED HF 4 ~( rn~"JtHICTlQt;S PrH~ ~.TO R ES 

!!:: 25 ' THE' SA11E FOP LAl£R Ci111 P ILf>TIO tl TO BE l Nii [ Hi.li' Il UPOrl C1)f1ttAU D. 
i 1'0 ' THE [tlS U'tJ Ci [ OH UUHEE F.:S 1'1i'l'I JIE Fi!OH L Hi 22" 0 \ THE l>J TAL UUJ1 ti.E
i S::i I OF ll \'TES AVA I LA:BLE FVR use HI R PR<JGRf\11) All i) ftU$T .EE IIHE;;E.PS . 
.jil 

40 ! TH·E C011P IL ED CODE ll Ill llE USED HI DR'! "'E fl &ft'< C•)Il E GEt!EP.ft Tl (i t 
~ 45 ! R01Jl rNtE HHICH lillLL CtR LCUUtTE TH;E lJIJ F-ATT EP.t~ FOi'' ft RO~: OF BAR 

5(1 I (Q [ •E. iHVi- E;! r PAT TERtl m LL APPC:AR i.U iHW A LO(IF . AT lj,'ll(H 
55 t Pt;• [ IH THE US ER MILL BE. ABl.. E TD UlLL HIS OlUI PL OTH llG i" (llJT !tl ES 
60 t TO GE NERATE. 4 l C ESAFt COltE. THE COMHAtll•S AVfHLA Sl i..E IN THI S 
65 t P ROG:f.:AM ARE : 
7~ ! l >" HUME;Ell " : THIS II ill •:IEHERATE L me H:UHEER:: FOP 41 c !HSTllU:CT [ 1)t1-:. 
7 5 ! 2 >" LI ST " : TH l S HILL U ST THE rt1SH1UCTI OMS C•JRREHTL 'i EHTEi/Ht 
~~ ! 3 ) . Rlltl . : ( HECt:S FOR PRESENCE OF cor1 pl LED c.o DE flN (t P:f.:•)[t ~C E'S 

65 t THE E>.A .~ C.OID E EIT PATT Ellll . 
90 t 4 • • COrt.P I L E• : COl'lP1 LES THE C.U RRElfi TE:H l IH 0 l'I FtCH W E CO.OE 
9~ I 5 :·. P'Etl Ul'l 3 EP. : ALTERS THE 4 I c rnsTPUO: Tl ON tllJl'l E;ER ~ El)IJ Et• CE. 
mo I p. SA'41ET E:-: T . : S A...' ES THE ('IJP. l\EHT TEXl GH c~s.s:i: HE HIP E 
105 I i>" GETrE ;..: T" : P•E•~IE'~[S !HE rE io: T FROl't1 CAS SET 1f E TIMIPE 
110 ! 8 >"S A'nPiRO.; • : SA'iES THE COtil'lLE li FtfiCHIHE C•)1J IE Oil TitPE 
! 15 ! " •" GETPR-01~ · : RETRI E 'o'ES THE C0'11PILE[) Ctl DE. F F':OH TAPE 
120 ! H I ) "EXCT " : HAL rs THE USEIR LAH(;IJAGE COHP ILER f'ROGRftl't 
125 ! LI ' "llELETE " : DELETES THE llAHE El l!IS TF: UC.ilOH IRIM!>.EF.: FROl't TH'E 
IJ.0 t CURREIH TEXT. 
1'$5 ! L2>"SCRFtErl" ; ERASES Tt>E CUIRR EHT Ul'HPLll!:'HO tlS EHT IEF'E ID 
14"-1 I 13J"RIJtlP.PJ \.' ATE " : GEMERflTES BA l1 CODE FOP A PRI'~ A T E PROGP8llt 
1-!5 I 
IS~ ! ~9~ ~ ~F~~~ - ~f~~~; -- ~~i+~• ~~*~ ~~·~~~~ . ~~ ~i~~~~~~~T~§~~~~~~~e~ -- -~ - ?T~+ 

155 ! 
160 I NTEGER [,J , K , L,V,R,R1.t,CJ,C2 • iOJ,r, P c 22~0 ) , ~(224C • , H1 , P1 . P2,tl•i2•0 , 
1€ 5 l~~TEG EP. Fl,F~,F '3, F4- ,FS., Fib,F'7, F 8 , F '9, E.E l 11 1E2' ~E -; •~ !5 1 . Eo;, I ~ ~ 1~3 ~· , D, :-: . ,,,z 
I 70 IHTE.;ER [ 5. 111, S2, 113, TS, Hl , l'l2 , P5 , L5, (.5, ;~, 'OL ( 1.,; ; , B •. t2 2 _. , ,,. I 0 'r'Z, VS 
175 OIH TS [601 1 TLS l3 0 l,T2S[30 l ,S•t50l, AS[ l500) . BE[9t5l 
180 DiH Sl s l 27 l !L J, JS ( L0 ~ > t6J,Hl5l3J ,H2 S[3J, H~C[~J, C J C 60 ) (1J 

ms 
1'3·0 ~ - ~ . ~ - . ~ ~ + ~ i • • ~ * • ~ ~ ~ ~ • + * ~ ~ • + • T * 
1'£i'5 
:irll,Z, MA cre p;,:o c;P. Afl : M~IT ES PROl'lP T FOR E XT OR COMl'lAIHl El't i?.'r fl llEt 
205 E! iHER DECODES THE IN ST R!JCrJ OH NUl't BER A.ll I:. t::H TE F'S 
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y is the 88G Printer 
the new industry 

test verifies 
operational status of 
th e prin ter each 
time power is applied 

customiz.es the graphic printout, and 
alphanumeri s can asi ly be included 
for titling of gra phs and il lustrations. 

leader? 

QUALITY 
The anractive, durable 88G casework is 
formed from impact-resistant, Aame­
retardant Sty ron. Microprocessor con­
trolled steppe r motors provide precision 
control over print head and paper 
positioning. Compu ter quality tractors 
position paper for readability and are 
fully adjustab le to accommoda te varying 
paper widths. 

MICROPROCESSOR 
CONTROLLED INTERFACE 
The microprocessor array provides th e 
intelligence for a dual R5232 serial 
and a Centronics " type pa ralle l interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simul taneous ly . A lK characte r buffer is 
standard with a 2K buffe r available as 
an option. 

The short line thruput of the 88G has 
been increased by incorpora tion of a 
Quick Cancel feature that fully uti lizes 
the bidirectiona l/ unidirectional printing 
capabilities. Built-in diagnostic and 
self- test capabilities allow the user to 
easily pinpoint system problems and 
a Powrr On confidence 

VERSATILITY 
The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats . For text processi ng and 
correspondence applica tions, an llx7, 
80 co lum n serif style matrix ca n be 
selected by switch or software command. 
The dual tractor/press ure-feed paper 
drive system allows the use r to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide . 

Complete forms control allows the 
88G to be quickly configured for pri nti ng 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form . Optional paper roll ho lders and 
single sheet feeders can be quick ly 
attached. 
The wide use range of the 88 makes 
it the perfect companion for business 
systems, data processing, RO telepri nter 
and terminal print r applications. 

GRAPHICS 
A high-resolution, dot-addressable 
graphics option can be added fo r app li­
cations requiring plotti ng, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print reso lution grea tly 
extends the usefulness of the graph ics 
capabil ity. Selection of one of th 
four horizontal dot densi ti es ava il able 

Circle 100 on Inquiry card. 

LO G LIFE 
RIBBON CARTRIDGE 

Rib bon difficulties are minimized 
through use of a continuous loop cart­
ridge with a five million character li fe. 
It is easi ly changed without opening 
the case. and without any complicated 
or messy threading ope rati ons. 

PRICE 
Every detail is directed toward provid ing 
a heavy-duty, commercial quality 
prin ter for on ly $749.00. No other printer 
on the ma rke t today ca n provide its 
quality, feature s and performance at 
a comparable price. The 88G is an 
obvious ind ustry leader. 

·-, 
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Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 973-6053 
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INTERTEC'S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 


At last, there's a multi-user micro­
computer system designed and built the 
way ll snould be. The CmnpuStar™.Our 
new. low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib­
uted processing.Small business.Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxlllary hard disk stor­
age system. Up to 255 termina!IS can be 
connected Into a single network! Each ter· 
minal (called aVideo Processing Unit) con­
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System lies all exter­
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an­
other. An exciting concept ... 
with some awesome application 
possibilities! 

CompuStar1111 user 
stations can be conIigured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals ottered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is aprogram· 
mable. lntellfgent terminal 
with 64K of RAM. It's a 
real workhorse if your re· 
quirement is a data entry 

·~ee !P~lll~~- "'-·························-~ 


or inquiry/ response applicatton. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either astand­
alone workstation or tied into a multi-user 
network. The Model 20 incorporates an or 
the features of the Model 1owith the 
addition of two, double-density mini-flop­
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor­
age. The Model 30 also features adual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1~ million bytes of dual disk stor· 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prioes starting at less than $2500. 
Now that's truly incredible! 

No matter what your application. 
the CompuStar can handle itl Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe· 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removab le. top loading car­
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go . . . with up to 254 more ter· 
minals in the network by simply connect­
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interlace allows for system cable lengths 
of up to one mile ... with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP/M*. With an 
impressive array of application scifl· 

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer-based multi­

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep· 
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 
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[ 1300 IF l'l•: U " ) 207 THEN 1370 ! CHECK FOR ftLP Ho'f !... Aii<E L HllD Erm l tl ST P. t lCT r o tr 

13 05 IF <HC El )C l92 > OR tl'IC Sl ' >205 > THEN 134 5 
13:10 T5= i5•1 
13 15 IF ~1+2< S2 THEN 1330 1 ~HECY FOR THE E~ ~ lHSTRUCTlON 
1na B3=2 
1325 ~OTO 1'135 
t '.>30 B:3= 1HS l•2 ) l'IOD 16+2 !ALPH~ lftBEl :GET Si 2E FRO~ T~iRD B~ TE 
1335 GOTO 1435 
.1340 ! 
1345 BS= I JPROCESS SHGRT F DFN GTO • THO B ~TES LDHG • 
L3:50 T5= T'5- .,..1 
13'55 GOTO 1-135 
1360 ! 
1365· ! T->PROCESS THl>t: E BYT E I l~SH?.U.~flOilS. • • 


.1 :37\:1 ! IF l'l ( E;D >240 THEil 133'5 ' r RCICESS LO•i G. FO <- ti .;To) ' :;. t< tlD •.EC! $ 

l '.375 11:3 = 2 

t3 €0 l5=T5+1 

1385 GOTU H 3 5· 

1390 ' 

1395 B 3=~• 81 ' 1'10~ 16 1 P F:OC ESS ALPHA DrtTFr EHiF Y lllS TF. IJCHOtlS 

H u0 l 5=T5+1 •< GE T LEtlGTH FROJ'I F!P. S T enrE ' 

H05 I 


1410 

1415 I :l;RP. 1::-0 !IE P.(11<1 S ET IJP S EC Tl 0 11 : TfiKE llff't=. F OF ;;~ I ., !': i:m F:MiD 

l 420 I CAl CULi1i E Tl1E HEAD EF.· :•Ali A AU.C (11 .MEP \r t=ti:: Lct B:L£ S 

142 5 I 


14'J.0 ! o!: HE{I<. FOf.: H ':on F LE TE I• F'O"I .. .. FI~u:v B•J FIFER J 

143 5 IF < ~2:< 16 1 AH~ I BI CS2 ) T HEN 1095 

14'10 ! 

14'15 Hl=lf2 1 UP DJH E P"ARTli'l L o UUC iI Oll CIJIJI H ER'i. 

14 50 H2=B3 

1455 Sl ( 3 >=H1 HO~ 16•16 +i5 HO D 16 

1 4.i'f• 

~ 46-5 ' E NTER PRI',r t't ;;.\' ·,n'1 UJE r't J;;:. ~·H L""EIK E rllJrtB EJ;· 

1·470 S l <2 • = P5~16 +S3 f1 0 1'J 16 

H75 ! 


a 
1491; FO~ c~2 TO .E:2 !CHL( .ULIF.JiE CHEC. i<...:..u :-1 • F- (" l.~ t1 •_1 L ftTiVE SIJl--1 HOfl 256 \ 
1'185 c5=C5+S l , I ) ~~~ 2~b 

0 

14 30 I IF CS>= 256 THEH C'S=t-5 ltOII 256 + l 

i 4 95 1lEXT I 


0 

0 
N 1see s1 , 1 ) =cs 
0 1505 ! 
~ 

ISIO I 

1'5!5 OH'/ Ei'S I Oll SECH {•tl: CCotl','EPT 'i ..tE ('L1F: ,;;;,:: ,1 r F•:.H O:i F: ;f.G fl EtlT I NTCI ­s:l "' c: 1520 Bl T PfHTEP tl F'f!:Pµ> E.SEl <T H;G THIE Bft f.• ( >JOE, 
~ 1525 ! 
a 1530 S3 ~S3+ 1 

1535 FOR l=l TO 82 I (1)fj \' EPT ElC:C [ Nt'tL l) :'il t1 1 ·:· ,:, 1'[ r; f< lf'.\ r i' l TEPU 
1" 

t 
~ 

1:.-10 :.:.~s 1 n 

154S F~R ~ =2•l~S TO ) + r i - a ~ .s STEP - b 

1550 B IY \~ ~ HOD 2 


15'55 ;:: :-: D I '-' 2 
1 ~00 ~H; ;.; 1 v 
I 5 6 5 u E::T I 
!570 I 

15;'5 Ji. .. l ~ =i:l ! AIDD ii~ F l Br~~ STi1F S ITS 
L580 9 , .;_ , : @ 
LS.B'.5 18 " .8'1 .., S•J: ~ = 1 

1590 ~ ' ~2·8·~ • =0 
t59'5 I 

~60 [.; I 


le•) S AT lH!S P OI NT, T HE ARRA~ ' R ' HOL DS ft SER IE S OF l ' S AHD 0 ' $ 

~~!O I RE P RES E•n mG ft S.IHGLE 11Qf.l O.F 41 C P P.OGRl<H BAP. C<rn t: , lllCLUl) ItlG 

161 -5 I THE S TART tllHl S TOP BITS. OTHER DrATr't WILL BE FOUH D Itl THE. 

1,;20 VAR llitBL ES ii:2 , S 3' 1l 5 AH ii I '5 .AS IE:~PlAitlE D .ABOVE. 

162 5 
lfl(l ~~'>T HIS IS THE .BAP. COUE G'Et lEf' ATIOll IUiII o.uTPUT SECilO N USE il ilY>- H 
163'5 I • H H' P FC•P B AP. C1)1)£ GEtt El<A:I 1011 OH A I) l A C:L (I I. 650 Dfll SY llHIEE<L>' H+H 
~6~ (1 •• • PRI HJ ER MIT H A TITAN 10 9e- CHARA:CT E R NET AL L IC DA I SY WHEEL•~~• 
h i.:5 
leSu J~ f=FtlP S: , S :>-+1-1, LS, 15 > 
1652 PRI NT ER IS 9 1$£T t"PltlTER TO [iiflBLO LU 
1655 PRHIT IJSJtl(; "3:<. 20A" j i!S 
1-6 <:0 L=E: 2~S+·~ 

160.5 GOSUE; 'l~t>@ 'GEtiEF:F'liE E;i>R P ATVERH F P.0~ 8Jl P.A'TiEP.~ l 

16 70 P RUIT usrnG ·3:,; . Ht, u ;t'I, 9 1Slii,2A'; H LJ.. i; ..u , E~ . H2 J. 
167 5 F· l'dtlt 
1680 I F S3 HQ 18=0 THEH PP:IHT CHRS l 1 2 l 
1o5S2 PRitHEP lS 16 ! RES ET PP.! IHER JU O!:T 
h.iS3 I • ·"<ch EHD OF 01 AELO OUlf'Ui S ECJ! OM !- -el-~ 

1€8 5 I 

.090 I C. LE AUUP SECTI OH : TH IS S ECT IOM. RES E TS ','AR [ ARLES TO PREP'APE F OP. 

i-'3'~ GEHEF.:A. TI Otl OF THE llE:;T F.:O ~ OF llAP.: Co)l)E . 

7(10 I 


;~5 F OP 1•1 TO 16 !Z ERO OU T IHE 16 BYTE EAP CODE ROW ~UFFER 


:'l.0 s l • l >:(• 


;" J.5 B • ! • = €1 

:'20 HD :J 1 

;z5 FO~ E ~ a7 iO !32 ' Z EiRO OUT THE ~ ! T Pftli ERtl .=!R;: t'l'i 

;:so B• 1 · = l!i 

:"3:5 HEXT I 

74 0 11:2 : '3 ! RE$ E T S l ~UF F[ P PO C!ITEF' LO 3 

74 5 LS =- J ~· 1 UP DF<IE 'FlRS T Itl ST P. COl<ttTE R TO CUi"i':'Etli lllS T FI. 
750 l F I: 3=·u i HEtl LS ~L 5~ I ! CHECV F{1F': n u :. Hi'!JP T OF A HE M ! HSTi"!JCTIOH 
755 lF ~l · SZ THEM !09 5 

~ ;:"6-0 ~ 

1 ;'0::2 PP itH " SAJ;" CO!JE GE!IERAJIOM COl1PLEllEr 
1~~ 5 GO TO 150 ' GO BFrCK TO PPOM PT IF ~~R CO DE GEMERFrTIOH HAS 
171 0 1 ~IEE N COHPLE T£~ 

17 75 
178 0 - - - • * •• 6 

••• EMO OF ' RUM · ROU T lHE •• - ie- ..I ~ 

~ ?85 I 

t 7 9.o • 
l ;-·35 I 

LS 00 I 

l 8:0 5 I :!: ' + - ~· "" ~ ~ ~ e .COt=ttr· l LIE P-l) :t_I T i UE - - .... ~ - - ~ ~ ~ • ~ ._ "" ~·l'I!: 

1810 I 

t:;t ! 'S I Hf.,Jl ( . 11•$TR•KTHH-I rtlTERPP: ET FITIOU ROIH!tt E: TH £':. ~·O tJT !tl' ~ IHi ERPP.E J S 
1s .:::o • HI E !rlSTRU(TIOUS H ITERED Ill THE TE: .:T fj pp;;r; r'iMJI LOftDS TH E 11r't.Coil:lE 
1 3~'5 I ( iJ Jl E llH Cr THE 'W 11. l> P.A: 'i . THE W TEf;F'F'E l EP [ S TRB'LE Do?l '' Etl E ; :C. Ef'T 
1,SJ~ I H• F· THOS C: ItlSHWC TI Ol lS WHtnE 1) PERA IHIS CHiit;.;E T!1E LE tt~ TH •) f TH E 
t::t:35 • !USTPIJ(T!Otl •GTC•·· s , LBL · S OP Y. E f' 'S.• , DI GIT Etlll' RY 11611<.UCTIC:tiS , 
18 .\0 I o)t';' llVi1TR•J·~T H :-tlS llNOL'·o'iUG i'ILl"Ht1 11U 11EP ! (. TE :·: T. THE PP'CC ESS 11?. ~' BE 
t8:42 I Af:1) PTE [I IF At< ERROR I<. UI C OUIH EPE~ F 'i J'oPl tlG A!ORT ' Ill P.£S POtlSE 
18 4 3; L n) 1HE ERS:·cu; ME'S.$AG'E. 
L84~~ ..: 
1;::50 

lisJirtg J corrti11ued cm pl'.lge 162 



MEET 
THE WAFER 

- -~ - ---­

THESE FACTS SPEAK FOR THEMSELVES! 
CASSEITE ES IF MINI-DISK 

MEDIA cosr $3.10 $3.00 $3.20 
(InJuantities cassette warer disk 

ten) 

Let's face it. Cassette players were not 

guarantee and a one-year limited war­
ranty. Over 2.000 TRS-80 • owners have 
met the wa~er ... why don 't you, 

SPEED 56 6 6Y.i 
(Seconds to (S' wafer) 

load "'Bladtjack") 

CAPACITY 38 64 59 
(thousani:ts (C-20) (75' warer) (TRSDOS) 

of byteS) 

RELIABILITY NO YES YES 
(De~ned for 

digit!! data?) 

SYSTEM COST S60 $250 $800 
(Flmunit 

plus interface) 

designed to store digital data and pro­
grams. That's why we designed a digital 
storage system using a continuous tape 
loop: the Exatron Strin~~ / Floppy
(ES / F) and the Wafer. ere's no ex­
pensive Interface to buy-the ES/ F 
comes ready to pump up your TRS-80. • 

Once Sour TRS-ao• is pumped up ~ 
our E / F ... you won 't want to de ate 
it. We 're so sure. that we offer an 
unconditional 30-day money-back 



.... 2 1&5 1 2 • •Tl f [1,P2-l lUs tirrg I co11tim1ed: 
2190 IF l2•~ · rnr:i · THEtr 2;;10 
2195 PR I NT "OP ERtlND ERROR I N L ! HE ~ 

t 

.. 
 1870 I 
 2.2'0C GQISU::E: 54 (itl 
i:: 1875 F tJ F· J ;:.] TO 2 J" -H.., 1L0(1F' THR•) U(;H' THE H IS TP 1; ( T [(IH PO IN T E ~· Af :P. RY 22€15 GOT O 1 ~3(> 


1=>so l F F •. J • 1.1 H~HI : :: 1 5 •HIHl LOOI F'OP i't / ALI!• P OUI TEP 

" 

; 35 

• S ET IN[)! RE C no:1 • LAG. At-i[I E:.;T!".AC T 1-l•Jl'i- EP.!C OPERAH 2.;:rn F5 =1 

1885 TS:= FrH S (iit :J, P <J' ~ ! THE N E XTRA( THE l NS T RUC Tl 0 II F'P0-1'1 THE TE:>>T 111R F'°'a 


~ 
2 21 S T ll = iF l 1'1 l ( T I SCP2~1 J) 

~ 1837 E4= f11 ! SJl',."E C l llr 'REll r-!. ACHill E C~ l' E n RRAY F QllffEFi: 22.20 EF LEIH T lJ: ) ·~ =-2 THIEU 2275 

6 l S'3 0: !.. 2 22 5 PP ll lJ " ERROR Ill NUNIElllC OPERA~D JH Ll HE ~ • : J 
1.89'5 SCAHll ER S.EG Tl ON : TH IS SEC Tl 0 11 SCfi NS THE ! HST RUC l [l}N AND SE~DS nae GOSU~ 3 4(;0 

19•J(l I lliE D'ECOl'ED TiE. :>: T HI THE 11-ITEf.'P RE!!tlG SEC TlOU . lT ALS O SETS 
 2215 G•)TC! L930~ 

.2:2:-1.;.,, 1905 I s e·~ .ER ·AL FL A\;S ffl -F € > FOR THE FOLLGllIN;'.; CONul TIOl.S,PESPECH '~ EL. '1' : 
i:: 22-'15 I ~ 19 1.0 ALPHA: APPEtlD .!NSTl:WCl1'0tl, tltff TE. ii T lllS TRl lCTI Oll, AH~' ONE l<I ORD 

2~·50 • JN TE F.:PRE T! tll:; SECTt0!-1 : nus S ECT l(J tl. TA9'E S TH E ltECOOE I:! TE XT HELD !H 
2255 I TI , T I $ AIH [1 12:1', llH ERPRET S THE HI ST R!JCT I 011 flN,£1 ElliERS THE N.RC H!HE 

i 1915 lllS'l' RUCTlOtl , AtlY ~LPHfi OPERAUD , lilt·IY !llDIRE CT OPEP.AtiD, A!ID AHY 
s: 1920 D!G.ll E·IHR~' l.llSTRllC TI OH. 
~ 226 10 COO E !IHO T HE Fli:tRA'" ' '11 ' AT THE POS I l f l)H GI VE H B~' THE P OIHT ER ' IU ' .1925 I 

ff 1930 i 1J:T2S= " • • tHiliALIZE F' LAGS AN~ TEX l/'ARlfllloLES ilN ERROR CflUS ES ft l'IESSilGE T O BE PRIIHE [I lo!HICH RE@ 'ES TS il CORREC:TI OIL 2265 
2~7' 0 I 

221 5 IF F2~) 1 IHE H 2395 ! CHEU ' F OR rFI TE>: T ElliP. 'f ItlSi RUCT [l)H 
193 5 Pl =f'2 =0 
L937 Y= - .1 

l 940 IF < &o; >I TlitE!I l 955 !lillD A NUl.. L rnSTP.IJC T IOtl BE TWEEll t! DJA CEIH DlGI 
 22$5 H (M l ) =2~0•L-2 ! EHTEP LEllGTH OF T EXI 


229 0 I F F1=1 THErl thl1 1 ) =!1 ( 11]) + 1 ! ADD COUi'ITER F OR IEXli !>A E>'i'T E IF rFI PPEHO !HST .
l 9 ·45 1'1( rt l ) =9 ! E N TR'I' I HST1RUC Tl llN·S 
.2~9 5 NL:t1]Tl19'50 l'll=t11+ 1 
2' 3id!O ~ ~11955 F' l =F2=F3sF4=F5=F~=0 
2'305 'i' ::~9L%0 SS=Tf> 
2 3 10 I 


!9 70 ! CHE C~ F'QR fl TEXT E NTR~ rnsrr:rJCT I C·H 

L9'65 lF O ~= "EH O " ) QR <TS= " .Etl!). "> THEii 33-5 5 

23 15 I F Fl ' I THEN 2 33~ • !F AL PHA tlPP E ND, P UT 121 I H ~H ID ~YlE 

2320 Nl•~ HI :. =1 2719 75 IF < U U,ll< >"'") fl N C T S ( l, 2 J C> " ~ ' ") lHEH 2 05 5 
2325 NJ L ·~~rl11• I19•80 IF TH 1 ,2l < >" A'" THEH 000 

19•8 5 TS=TU2l !CHH K FO AL PHA APf' EIU. TE XT ltlS TR tJCTI OH 2330 
~335 FOR [= 2 TO L- 1 ' C HECt' FOP 11 ALI D Cii!ARf!t:T E F..S ~tlD il DID TO !tlS T.19'99 F''l=-1 


!995 I 
 234 0 Z=F !~S<K ~ Y , < T$l l il l ) ,C~ ( ~ >) 

23 45 IF Z<>O THE H ~1 7~ 


2!1105 IF' L< I~ THEtl 2~20 


02 {100· L=LEW U : 1 F l NL:• UID OF' i lE:>!T AP;D CHECI'. FOP ERROP S 
235g P R! ttT " lHVALID CHARACT ER JN LrAB EL OR TE KT " 


20L0! PR W T • ALPHA SIP i 1~G TO O LOtl G I Ii U llE i! • ; I 
 2';:55 &OS~B 3400 


201 5 t;OTO 20 30· 
 2J6::i ~OTO 1930 ! IF ERROR E :•: IS TS. 
2370 M~HL ~ =t2 ~ Z J • EtlTER \•A1.l ll Otf>F:liK TE202<1 IF i ~[ L , Ll • " ' " THEH 2040 
23 72 111 =H1•1 


2030 G.OS U8 3 '100 

2 0 25 Pli:IHT " EPROR IU l:iiLPHIR l? E&IST Eli: E HTF'".' [llSTPIJC.iIOll AT Lit1 E ~ • .:.J 

23;-5 tie ::n I 


2035 GOTO 1 9 30 
 2.3:Ca) G.OT 0 J:3J:5 
23:f:5 I2040 F 2 = 1 ! S ET TE XT FLAG 
~3"90 

23t5 IF' f" 6 (> 1 TKE H 2j j0 •C HIE( I( FOR tilGJ.T Ell TRI' l!l~. TF V•:nou 
2(1145 G.OTO 2 2 75 
2950 

20 55 F DR I = l TO LEtl ( H • ' C"IEO ; FOR A DCG LT E NTP'i l H~. lRIJCTlOU 
 1'9 ~0 

JI" <UO,l l <:-0" + ") tt llD <T H I.I) •.>" - " , TH EH 2 -1 35 


2065 IF ( J l$ } = " 0" > AHD CTIS{ : " 9" ) TKEH 2085 

2060 T li'=i HC , [J 

JF TE[ !,! ] () " - " TH E N 2 4 3€1 1 CH EC~ FQR H I NUS Si~H 

H' Ii L • =28 

2Q75 Ii' <i l .J= • •)OR CTIS= " E") Olil: nu = · . ·;. THE•I 208~ 


2070 IF (c T1~= · • •> OR ( 11 ~• ·-•) • AUD ~ LE~ < TS l; L ' THEH 20S5 
HI ~ 11 1 • l 


2080 GOTO 2105 ' ll OT A DIGH EIHl"f ItlSTF. • ; CC, IH illtJ E SCf!N 
 T• =l i'l21 

2965 t!EXT I 
 Ll =.P QS \ T.r, " .. , 1L0ul-' JC 1)i:i El-'P:) llEHT 

L'.C=F·u·:.· Ti , "E ", 

2 &95 G.OTO 2275 

2 091'1 i'i5= I ! SET DIGIT E1H R' t FLfi G 

IF' LL = 0 THE N Ll=LE~ < T S l 


21 iJ Oi) I 
 IF L2 <> 0 THE H L l =L 2 - 1 


2105 Pl •POS CT!, " " ) ' LOOK FOR f! N DPEQfl HO OF THE J HSlR UCT I OH 
 ! 

2 1 !0 lF P1 ~>0 THEN ~ 130 1 SE T FLA~ F;H 0 RE iURll ! F OtlL 'i OUE WOP.It L Oll G 
 F 01< [=I JO L 1 ' UI TEP riFlt lrt 8=SA W1~• HIK H !' llE •~O !lE rtP. P11'i 

Q. IF TH c.uo· . . H f.EU 2 4 9$ •C HEf l. F l:•F> ThiE I• E •~ lJ1i'IL P ·~ lllT21 15 F3• 1 

2 1.21) GOTO 227 5 


.. ~ 
2 4 1 0 If F9=1 TKE~ 2530 

8 :2' 4- 7 '5' F9 = l 

0 2130 T ! l=T~: M$ ( T • ( P l•t: 1 ' GE T F ! !=i";.T OP E Rf'. i. u <lM!:i C1-!E ( I FO:·F ,::,;i ii.LPHA '!:TI' Jtl.; 
212 

2 4-S 0 H • r1 L ; =: ~ I) 

2 48 5 Hl= l'l l +1 
5 
::> 

2135 T•= T • [l , Pl-ll 
2' 4~:? 0 GOTO 25hl 

c 2 HS IF (T IS[ I, Ll O" " ) OR (T LHL, L l ·' >" • ' TliEri 2l 7:i 
,0, 2140 L=LEIF TU > 

z.; ·~s If • T H l,IJ ( •;:,-. OP •tS [ [, [) ··~ · • THE ii ~· .,19.:; 

2 50:0 11'1'1 l ' =llUIFT [( [ , ! ] ) -3~~ 2150 IF' L ) 9 THE N 2~LO •CHECr ~OR ~EHG T H OF OPERRH~ 
2 5 1@5 111=111 •!(') 2155 T l l=TllC a ,L-1 )... 
2 510 t1E:c:T I2160 F4= 1 

' 
~ 

:2 5l~ 


.2 5 2 (1 H ·I.I = L E'l• Ti ,-, rt l lll <t2=" • THEt 33: ~ 1i:..r. e .:.r FC,F: E~· J• Uf' ::.. ]I~ l!HriilSSf.I 

21E.S (~O TO 227 5 
21.70 ! 
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Word Processing Print Quality 

• 18 x 9 dot matrix; suitable ror word 
processing • Underlining • proportional 
spacing • right margin Justification • serif 
typeface • 50/80 CPS • gy, • Pin 
Feed/Friction feed • Reverse Platen • 
801132 columns 

CENTRONIC 737·1 ........................ (List $995) SCall 

EPSON MXBO 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeklng • 
40, 66, 80, 132 columns per tine • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad · 
justable tractors 

EPSON MXBO ............................ (List $645) 

OKIDATA MICROLINE SERIES 
TRS-80 Graphics Compatibility 

• 9 x 7 dot matrix • 80 CPS • 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams • Double wide characters • 6/8 
lines per Inch • Up to 3 part copy • Friction 
& pin feed• 200 M character head warranty 

OKIDATA MICROLINE 60 .................. (Usl $800) 


BASE2 
The Hobbyist Printer With The Most Features 

• Graphics • Tractors/Friction Feed • 2K 
Input Bulfer • AS-232 Serial, Centronlcs 
Parallel , IEEE-488, 20 ma • TRS-80 Cable 
option • 100 CPS • Fast form teed • User 
programmable character set • 64, 72, 80, 
96, 120, 132 Columns/line • Expanded 
characters • Automatic skip-over.perfora­
tion • Horizontal & Vertica l tabs • Pro ­
grammable vertical llne spacing • l·ntel 
8085 Microprocessor - over 40 software 
commands 

. . . . . . . . . . . . . . . . . . . . . . . . . . (List $699) 

TOLL FREE 

(800) 854-8275 


CA, AK, HI (714) 630-3322 

At Orange Micro, we try to Ii! the right printer to your application. 
Call ourprinter specialists for free consultation. 

MALIBU 
The Small Business Printer; 

Letter Quality & Speed. 

• 10 x 9 dot matrtx • Letter quallty print; 
Lower case descenders • High speed; 165 
CPS, Bldtreclional, Logic seeking • Wide 
carriage, Adjustable tractors to 16" • 
Vertical forms control • Variable fine spac ­
ing • User programmable character set • 
Dot Resolution Graphics 

MALIBU 165 ........•..........•........ (List $2495) 


ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bid irectional, Logic Seeking 

ANACOM 150 .......................... (list$1 350) 


EPSON rxao 
• 5 x 7 dot matrix • 125 CPS • Double wide characters • 
reso lution graphics & 64 special graphic characters • 618 line per 
inch • Vert ical lorms control • Adustable tractors • Heavy Duly ­
Highly reliable 

EPSON TX80 ...................••........ (Usl $799) 


THE SMALL COMPUTER PRINTER by Brent Weston 

Thls llluslraled booklet provides the Information you need about today's small 
prlnte1s. There are many prlnte1s available. each with dlfle1ent features and 
capabilities. The Small Computer Printer will guide you fn dete1mlnlng which 
printer best fi ts your appllcatlons. A complete 1eature comparison chart Is 
Included representing over 40 small printers. A prinler is a big investment ­
learn all aboul thorn boloro you buy one. $ 795 

TELEVIDEO CRT'S 
PRICES SLASHED! 

Please Call Toll FreeTVI 912C} Prices are too low to 
TVI 920C advertise 

PRINTERS 

CENTRONICS 730 Radio Sl"lack Line Printer II ........ (Lisi $795) $ 639 

OKIDATAMICROLINE 82&83 ..... .. . ...... $Call 

NEC 5530·5 letler quality . RO. parallel. tractors ....... (List $2970) S2599 

PAPER TIGER IDS 440 .. w/graphics and 2K buffer .. (List $1094) s 939 

PAPER TIGER IDS 480 wtgraphics. 9 x 9dot matrix .. (List St295) s Call 

QUM E 5/45 typewriter quali ty .............. . ...... (Ust $2905) S 2559 


INTERFACE EQUIPMENT 
APPLE II· B ASE 2 parallel graphics Interface board & cable ...... S 
APPLE II · EPSON TX80 

parallel graphics Interface board & ca.ble ...... .. ..... .. . .... $ 
SSM AIO BOARD Apple Serial/parallel interface ...... (Lisi S225) S 
MIC ROTRONICS Atari parallel Interface .............. . ....... S 
ATARI 8501ntertacem0du le.seriallpa ral1el .... ... ............. S 199 
TRS·BO CAB LES to keyboard or Exp. interlace ................ $ Call 



Listing .l ccmtiriue-d:z: 
25 ~:i) i'RJ rn • [tiGIT EJITR'• lllS TFH.'O:HO!l E. F.:F·O P ht L BIE - • : J . 2 5 35 GOSU B 3-4 00 

" 25-45 2<180c GOTO. 
'! 2550 I 

2555 h= TR!ftl< T:J[ I J > 1EIH Ef.: ,E:tPOt~EhJ l.F IT EX ISTS 
~ 2560 I F TU I, llO "E" THEH 2Ss0 
6 2565 llOU >=27 

~ 
2570 111 =11'11 + 1 
2575 'U =liU2l 

~ 2580 I F TU I, I l< >"-" lHEU 261;(1 'F.' HECI< FOR Hi: GA T! '•'E EXPliHEHl 
c 

2585 HCH1> ~2-S"' 2590 Hl = t11 + 1f 
0 2595 I 
~ 2500 IF CTftl , l) • " - ") OR CiS(l 1 1l• " +" ) THEH Ts =TS[2 l 

r 2605 TS• iR l l'tS ( TS ) 
26Hl L=l EtlOO 1iU [r EXP•lHEtH TO 111ftC:Hrth:. c;onrE f1Rl';i'l'I 
2615 IF L >2 THEH 2530 
2620 FOR I=I TO L 
2625 IF CTJ (l,l l { " 0") OR CTSC l,Il >"9" l NEH 253 0 
2630 1'1 ( 111 J • UUJ1( TU I ., J I ) -32 
2635 l'll• ll l + 'l 
26..0 llEXT I 
2645 GO TO 33:35 
2650 
2655 
2668 L =L Elh Tl S ) ! OTtfEP. IHS'TRUCilOHS:: Cf'LC iJLtH E '•' i'IL!.IE OF OP1ERA•UlS 
2665 I F F3 = 1 THEH 3265 !ONIE HORD F LAG 
2670 IF F4 = 1 THEH 2S05 'liLP 1'1A OPEii:A lrn H . AG 
2675 ! 
26Se IF L< =2 'THEH 2705 !HU~1E RIC OPERflHi!I S'EEH 
2.;ss l"FUNT "HUJ1ERIC OPERAHD TOO LOW~ lH LI ME II " ;J 
2691) GOSU8 3 400 
26515 GOTO !~30 

2700 I 

2705 IF L : ;; ncrn :27-'10 !CHECK FOR DOUBLE [•IGIT OPE~ ="~![• 

2110 V• , NUA ( TlS[l,LJ l -43 ) •1e+HUM~ll ~ l2,2J J - 4S 

27 IS IF 1: •,r ;z;j ) Airn (t,'< =99 ) THEN 28li5 
2 ?'20 l'R ttn • [ tltOP.RC::C T NUftER I c OPEP.ifi llil) rn LI UE .. • ·: J 
2725 GOSUJl: 1400 
2738 GO TO I 9 30 
273'5 
2740 Y =9 
2?4S f OP.: I = I TO 26 ' CALCUL ATE STi<C't' .:tEG ISTIER •JP. L C• CftL LA~1=l '-!' ALUE 
2750 ff Tl ~ •SU<D TliEtl V=I+16 ! 
2755 HE~i I 

:2709 I F °"<>0 THEH 2805 

~765 \.' =llUflH l• )-4$ •CALCUL ATE S!llGLE IDlG !'I ·J PEPli'ttl[I °"Ill •J E 
2770 IF ( ~ > • 0 ) AHD cV< • 9 l THEii 2~05 
~~ 75 PRJtlT •[tl:COP.R£CT ST ACI<' OR S!MGL E DIGIT GPEPA 1m rn !._WE 1ii " : J 
2 ;" 81d OSUB J 400 

2785 GOTO 1930 

27'90 I 

2795 I 

2800 ! CHECI FOP SFEClR\. c ;,;m:l i'i ll 
2805 lF F'5= ! lliE14 \-'= \' -+ 128 • >I DO lllilIREC TJ()ll !'IT ' H[ :~H C1f.":I•i:R .C>iT · T O OPEPft1ID 
2Sl'ill ! 
2 :3'[5 l F < HO '~T(;" ) i=.H'ID \ U~)"l :E@" Eel 3~2Q1CHE:~ FOP GTO ' a~ :-: eo O: Cdf1fit•I• 
;;'. 8:10 I 

~s:s I F F5 ~~ 1 THEN 2B~O ' CHEC K FOP ~TO !H9 P. .'E•:i ilHo 
2830 frH Ml >=D7 41 
2S35 IF H• "GT O" Ell t,' = ~'-128 • S ET HIGH E:IT Fe• '"EQ rtt:• 

1S·hl lt<l'U .. lf •'•' 

2845 l'H=~l +·2 

2850 GOTO 33'.>5 

~855 I 

28~0 JF f~ ~ l THEN 2~55 •S J'ftF-i Ul T ..f t;.10 .: ~ .:· 1'1LiHi-1 L"1BEL ( 0(1•i1Hf1tr::1 

2376 Y. =I 
2875 '<'= 59 
2886 ltH R1 :• •29 
2885 IF r s= -~£0" iHEH H' l11 ) •Je 
28910 L·=L ,EH O: Tl $ ) 

2895 11 ( Kl•l ) • 240 • L ! ADV LEHG iH TO S ECOND BYT E ( HI OiDER EIT9 = F HEX> 
2900 FOR 1=1 TO L 
299,5 Z• FH9~x.:r' ( T I .$[ I' I ) ) ,Cot <•·)) 
291 0 I F Z< HI THEH 2 93'5 •CHECK F OP.: VA.LI [1 CHAf.:t;.CT ERS HI ALPHA SH : ING 
2915 PRUIT " JN,Wll!D CHRRRCT EI< HI ALPKA L ilBEL " 
2920 GOSUB 3~ 0 li 
2930 GOT O 1930 
2935 11<M l •l • l> =C2C ZI 
2 93 6 tl,EXT l 
2 9 4 0 l'U=1'1 HL+2 
2 945 c;o ro 3335 
2 95 0 ! 
2 95 5 J F CV >1 4 > OR fJ .S= •>:Ea• ) THEN 29$5 ' SHO~'T FO~M C2 B~· TE ' MUl'IER IC GlO : 
29ti0 ll{HJ :•• l77+V •S ECOI W J:'o'T E OOtlTfiUIS UllC 011PlLIEll POINTE~ 
2965 1t(HI .. i;.=0 
:29701 H~=-flU + .2 
2975 GOTO 3335 
29B0 
.2985 IHll'll ) :203 •L OHG FOl<R ( 3 l! '1'J£ ) UU11ERIC GTO O~ NUMERIC X. ECl : 

2990 I F 1s··~e~· HEH 111 (111) =22<1 
29.,5 HU1 1+1 >=9 !SECOtHl BYTE AG.flltl CO~Tri'liHS P1)IHlH. 

3000 H011+2 ) =Y •TH!Ni BYTE COH'TflWS P.'EGiST EP NUl'fllllER 

30:05 Hl =H l+-3 
3010 GOTO 3335 
3015 
ae20 !F T~ ()•s10· THEH 3 080 •CHECK FOR ';l(1PE iHSTiWtc;ll".l t 
31)25 I 

.~93(1 IF '.f: 15 TH.E ll 30·55 • Sl'IOP.i FORH <OHE P'o'TD <;.TOJ"'.E ltiSTRUCT!Oll 
3035 HUH )• c4 8 + 'o' 
3i!J40 11 1.=Hl •I 
3@45 GOTO 3335 
3ij:5 (; ~I 

! LGM{; FORH .. 2 E: 'T TC: , ~ IOP.E msIRU{; T l(rM'3055 l1 ( Rl 1 =H'5 
3060 11 <. 111 •I >='r' 
8065 111=Hi•2 
3070 GOTO 3335 
30;''5 ! 
308(; [f n .;, "RC L - T;.Eu 3140 'CHEO FC• P RECfLLL lttSTRl.I( Tl 0 1J 
31il8'5 • 
BQt 0 IF y , 1'5 THEH 311 5 1 SHOP.i FOF'11 • I ;i:y;,;:: ' i<'ECRLL .I H~ TRUCT I Oil 

3'!:195 11 <. Ml 1=32 +',r 
31r'.l0 111=Hl+l 
310'5 GOTO 33.35 
3110 • 
3115 11UH 1= 144 •l OJH:; FORri c ;:_ BYTE • F·ECAl.. L JllST RUCTIO H 

3120 11 <. Ml + I > = ~· 

j12S 1t1 1=HJ•2 
3130 GOTO 3335 
3135 ~ 

3J • e If Tf · '" LBL" iHEH 3265 
31 45 • 
~150 IF F4 . ~ I THE H 3210 • ilLPHtt LFrE:E•- WSH•J(.T!OH 
31 cO :~~I 

3165 ~,r= S :l 

3173 11011 • =19~ • l!MC•)Rf' I L E I• L Fr E:EL .:'Hn m ~'.)I ~n EIF' ! ,: SH (;tl D ~ ·tTE 

3 1i'S l1'IH+l ) =(1 
:: 1eo L=LEH • T I ! • 
3 185 11C.R1•2•=2~1 + l 
; 1 ·;io .,,..Hi !t :: :·=10 1; £ ;· RS~~GH~El~f , ,; E · S ~ 0 :lP0 FC• SAR CO~E > 


3195 111=141•2 

.?2li0 GOTO .<:901'.1 "'"D~ CHFrF.:rfl( TE F· iior'd,. TO MA( H tr•<: ( 1H•E P. F P.r'i '" 
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dBASE II vs. the Bilge Pumps. 

by Hal Pawluk 

We all know that bilge pumps suck. 
And by now, we've found out-the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela­
tional Database Man­
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking , 
for software to deal with 
your data, too, here are 
some tips that wil1 help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man­
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro­
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 

Language vs. BASIC: 


This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-1-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
& Network DBMS. 

CODASYL-like h1erarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre­
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it . 

Circle 104 on Inquiry card. 

dBASE II vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan­
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round­
off errors, has a super­
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD­
UCTS}, or program it 

(so when you've set up the formats, your secretary 
can do the work) . Its report generator and user­
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes yow- mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 

Guarantee. 


dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Ashton:fate 

©Ashton-Tate 1980 

BYTE January 1981 165 



... Listing 1 ccmtimied;g: 

. ):20~ I 

1-2 10 IF '~ ;· 1 4 THUi 32~5 ! SliOR T F l)Pl'I <(•ti E ?. ., H: ' m1 r1EF: ]( L AJ;El "' c ' ,.. 	 321 5 H(HI / =I+ ~' 
3:22C HI :I'll+ I~.. 
3225 	GOT 0 J:33:5 ~ 323fl 	 !

@ 
.3'21'5 HCHI .' = 207 • LOHG F ORl't CTwo EVTE J ~UnER ! C L~~EL 


3 240 IHH l•l l = ,,.
~ 3 2'15 "' ""'l .. 2 
~ 3 2'i 0 GO TO 3 3 3 5 
!!: ):255 	 ! 
~ 3 260 I

f 3 265 X= l ! ALL ( 1 THER cor1.11f1H o-; AP.£ T..BL E llP. l 'o' Ell 
3 270 Y=l0 :5: 

~ 3275 2=FH S<X , ~ , TS,IS (§)) 


3 2e 0 .IF 2 0 0 THEii 3 310 


328 5 ' 

3290 PR ltlT •m1><:EC OC.IH ZAEI!. E IHSi 'fWCTI Cit~ G !'.'E l~ HI '- !HE I ' ; .J 

3295 GoJSU!!) 3 4 0& 

3300 [; l)H) 1930 


3305 	 ' 
3310 	 t1 (1't l. J : i 1 <Z > ! STOP.IE m:HF'U{ T; UH T •F·E w t1"10:,., 1 llE :: •HI E t<R PA r 
33 1:2 l'tl= H H ! 

3313 • !CHECI': FOR: CORF'ECT OllE 110"11 Jtl 5 iRIJJ CTl 0• 

'33 14 IF ' 11 ,Z :.< 64 ! OP. 'IH2 D l43) Oli? F3 THEil 3321) 

831 6 PR' ltll • E Rf.: 0 01 : EXH!:AllEOU'i O.l'EF'AllD HI IHSi RrJCTI ON" 

33 1 7 G•lSLJ!E; 34 00 

3 31 8 GilTO 1930 

33 19 ' 

3320 IF IL lZ 'o< 144· TH~ll 33:35 !CHEC! '. F u R iUO ~ ·, TE lHSTF·uo: TJ o)H 

332! • •FIRST CHE O FO P COtWLEiE m·:.n·un IOt, 

3322 IF '1 1 ( Z ) ~ H-1 ' OP C 1 L , : ) ; l9l ) (tR •'. '~ =8 · THEt• 3327 

3323 PFt ltH • ER IROIR : l'I I SS ilLG OP-EF'flN ~ • 

3324 GolSUIB 3400 

3325 GoJTCI 1 ·:;20 

3326 • 

3327 	M0 11 ) = IJ 
33 3 0 111=1'1 L+ I 
3335 llEXi J ! .. • EllD Gt F THE [ti ;. Tp1_1.:·T l O:•tl [) E ( •j D E L(uJP- • • 
.$3..!!0 I 

3 345 	 t .. .. .. 
3350 I 


3355 11 (1HI ) = 192 !llIDD i;: rni'iL E •ID [ W3i F•JCT Wt• : IJ I~ ·= •JttP IL E i:O P( • 111 r Ef.' 

336.0 11 (t1 ! + 1) =0 ' Ill SE C OtU :£. 'llTE 

336-5 11 (11 l +2) ='17 

3370 S:2 =- rn + 2 

33;' 5 ~RHIT "otO" P I LAT JCotl COHl' LE THi " 

.337;" FS= I ' SEi (: t)t1F' I l o't 'I' l 011 (•C lie FL .HG. 

33$0 GO TO 3 50 

3SJ35 I 


339 (l 

33~ 5 ! • • • ERRO ~ C Ol{RECTIOM S~BROUTI NE••+ 


3 4 0-!l l'RllHER I S 16 

3 41:12 111 1=E4 ! f;;IESE'T HfilCl1 ! llE CODE HI F.l"A , h) •)l ii '..."ALLIE 
3 4 05 l'RIN T " THE IllSTRUCTiON GI WEH M~S: " ; 6 • 
3 40 7 H : !HT " G.!'/ E iH.E (.0.F.:P.tC TE[• : u ·Hi'IJ'(i!{•tl . i.;i 1tt·~u · L hlE •" .O lif:E:f.' ', 
3:4 1'1) IHHIT - <TO AB OP T THIS CO:•llP ! LAT IQll. H'PE flFOF'T • : • ,I E 

3 41 5 IF H= ·~saRi " THEtl 350 

342~ 	As~A! ~ Ts t•M• 

3425 PC JI =i 

3430 T=T •LEN(Tf l +l 

3 4 3:5 l<E TLl!<N 

3 4 -10 ! 

.s H5 ! 

3 4 50 	 ! - • • • - £ - - - Htrt •J F CC:~F .ILE !< (.,_. T I''[ • • · - • • • • - - - - ­

3-1 55 	 I 

3 •h:~(I I 

3465 I 

3471@ I 

:: ..;7'$ I • • - PRO G61' AH C.0111't Atl[oS Ll ·Si IR•)tli !UE • - <' • • • £ " - ~ • 

::..-so • 

3 4 85 • THI S R~UJ INE LIS TS OUT IHE COHHAUDS AYA[LABLE i~ THIS PRoJGli'; AH AHD 

3 4 ', I) • THE $'rlHR". OF THE COIHIAHOS AUD OF ltlSTPUCH0 11 El liRY 

349S I 


35130 PRllll 

351!95 "COl'tHAIHo S A'\lo'il l ABLE IU THIS PROGRtl:l1 : " 


351!0 
- COMP IL E S THE 41 C P.ROGP.AN C IJ ~R EHTL~ EHTER ED " 

3'5Lt3 
COtlPI LEJ~m s 
Di':LE TE DEL,EiES iHE WJ11BEP. El:i IUS'l'li<UCilOH FIROl'I THE P j:(OGIRAH"nn 

- Hft L TS 	i HI S P~OGP.Al1 JR '>i OPS tlUHBER G1Erl ERA TOR • EX IT352 5 
- RETRIE VES TH'E CONPlLED CODE FROl't CASSE T TE TAPE " GiEiPPOG'3530 

t~Ei lE:•: T REi ,RlEVES THE Pi111GFtAl1 EtiS TPUCittJHS FR•[lll1 iAP E " 3 5 :.t. 5 
LI Si L! STS THE EHTI RE 41 •: Pli.OG P.At1 1: t•RR E IH LY tt l HEt10 RY 

.35·E Pillon " tl1Jl'lllEP. OEHE61'AT ES 41C msn11.1~ T IOH iiUH:BcERS - S TOPPED BY • 

3 54 3 Pl<l lH " T"iP IHG • E Y. ll '" 

J ~- 41) 

RHIUn !lERS IHE '1 IC !"RD~P.ft l't IHSTR •JCT IO tl HUHBERS "3 54:S 	 P~ llli " R.Et l l• ll F-iER 
G'EtlERATES THE B:AF CtlllE f"R:OH THE CCl t1P!LE ll CODE " 

3555 PS?JH T • R'UtlPF' I '!ATE - G£HERATES THE B:AF.: COIJE F OR ti PR I'o'i'HIE PFtOGRAH• 

35ti- (1 Pfi· J1·.fT " S A\tEPROG - STOP.E S THE c m1P IL E ll COD E 011 CfiSSETTE HIPE " 

::5i£,5 P P JIH " S A' ... ETE::; ';;TORES Tl-IE PROl;RfiPI Ll S i IUG OH CftSSE TT E J ,AP E " 

355~1 	 P 1rt~l~ T • RUtl 

ERASES THE E tlTI RE 41 C <>p(1(, P.ilN " 

)5 ~5 P~ll~T • 7? LISTS OIJT THE COHl'fAllD'E: AVA! I!. ABLE " 
3 5,30 PRJIH • • 
3 53 5 P".fd IH "S ~·ntfiX F•) R ItB TR:U CT I O.M E UTRV : " 
):59 0 PF:llH - tHlllSTR'UCT!oJH FOP.l'tfli: " 
~, 595 Pl<IHT • r, ( 'll C IHSiRUCli l(t t l ~· · 


J 600 FPl.tH • (E:L AllK5 A:RE l•SE D lilS D£LHl lTERS> " 

3' i:. u !5 PoP !tH " <: ·, SPEC l AL S Yl'IE'OLS : " 

:;< ;:: 1.;i p,i;· rnT • I) IJSE ' & ' !HS.VERD OF T HE SlGl1FI S!Gtl " 

3'615 PR! IH " 2 ) USE ' @'' lllSVEAD OF iHE l'ttIGL E SIC.ti ' 

:J. <- 2'•!< P"l"l.Hi • 3> IJ SE ·· t ' IHS.T EAD OF J HE UOT EQU·AL • S IGtl' 

s i:. 25 FPl NT " 4 ) USE S l llGLE QUOTES (' 1 l H3TE~D OF DOU~LE OIJOiE S" 

-3'6 3: t:1 Pl': l 11 T " C H '!:: X r FOR1'1Ai ·: '< TEill El ffRY > <' H 0 TE S lt lGL E Ot.HJTES) " 

::; .;. ;;5 PRllH - OR A ·" < TE )o; i EIUl< Y !> c F" P. i!PPEllDltlG TEXO" 


3' 6-10 	 GO TO ?- 5 0 

3 5T0 	 F F; l HT " 'iCRAT Cl-I 

): t. 4 5 I 


):C:'51ZJ I T P i .;,.. .. Etnl OF CO l1 111 AIUI LIST i:·ouT m E - .. ... - ~ 


3 C:S 5 I 

1"660 ! 
) .6(.5 I 

~6?'(1 I 

~ ~ ~ 	 ~ ~ ~ ~ ~ ~J i:.75 	 I .- • « ' R EIIIJH B£ 1<' ' ROIJT ltl E ? ­
J t8 ll I 

?'6$ 5 THI S ROUTINE REHUl'l ~ERS THE ~L& I HSTP UCT ! ONi !B Y REAPRA~Gl~G THE 
?6~(! I Af'·l'A·r OF POitl l ERS IHiO THE TEXT STR lH G . THE S iARittlG OLii 'J,ALUE, UEfJ 

:;. ..;:~5 	 ! ST ..R T rnG "!AL•.'E Allli rnc~EllE ln fiR E P.£G- UESTEI•. AUD t'i!tl ~:. ur~ Z;ER O~'EP.FLOll 
2,.;"0ii:t I ' 224f.l"> OP. f.· E :JPITHl<G 0",..Ef. E :•: iSlltlG 111;;,F-1)( T l 01•5: lt<!LL ABO~' T ROIJiltlE 
J:7(•5 I 

'i; ;' 1 ~) HIPUT " 'E to TER HIE OLII SH11PT IUG. Ii ,llE H ':.HlF·T HIC. , A~D !llC PE "Etli : " 1 '.' 1, W2,,,. 3 

':"ll ••:tP !;'~ 2-+l TO ... 1-l !CHECt' FOP ,,.£ PUR lTTE H IHSiRUCJ I OHS 

3-7 1.2 IF Fl ! 1=- 1 TKEH 3 71~ 
37 1 ) PPTN T " ERP-0~ - ATTEHPl HADE e (•".'E'Ra.G P. ! TE [ ;.;IS Tl llC. [ ti$ TP. IJG Tl !JUS. " 

? :-" 14 G(1T O 3!50 
?-,:i' 1 ~ UE''. I l 
.J:-1 :­ IF( c· ~ :. m lO .;::2.,;i) 	 ! CRE AT E. TE r~P <JP.:fi F.· , ,Pt)lllHP AP.F, l't "o 
;: ;-~· (I 	 t l • I " ~f" I • 

l F i · =Y! TriEH P l l ) :-l 
~'j 3 l• Cj [ '.'. l' I 
::;;- ?.:5 l'='i l -1 
3;'4€ 1 f' OF.· 1 = '~ 2 T(' 224 >1 S TEP ','. 1 U""!1'.;.F£1" c•::;!.. [I' i;:.;J Wi E; ~. 51"0 T<:• P(I J IH ER ARPA\' 
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That 's the MEASUREMENT systems & con­
trols DMB Series of S-100 bus memory 
modules , fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE , NORTH 
STAR, MP/M, and most other S-100 systems. 

Definitely a winner, the DMB Series is avail· 
able with Bank Select (DMB6400) or without 
( DM6400) and util izes industrial qual ity con ­
struction, provides outstanding reliability , 
and is backed by dedicated customer service 
and a one year guarantee. 

The OM 86400 uses 1/0 port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 1/0 ports 
for addressing the memory banks. The mem­
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S-100 Memory: 

• 	 Four independent 16K software select­
able banks. 

• 	 Each bank is independently addressable 
on any 16K boundary. 

• 	 Switch selectable bank sizes - from 
16K to 64K in 16K increments. 

• 	 Eight banks (512K) per 1/0 port for each 
of the 256 ports. 

• 	 Z-80 4MHz operation with no wait 

states using transparent refresh. 


• 	 On-board diagnostic LED's. 
• 	 Low power - 8 watts maximum. 
• 	 Reliable, tested and burned-in memory. 
• 	 IEEE S-100 compatible timing. 
• 	One year guarantee. 
• 	 Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UN BEAT­
ABLE S-100 Memory. 

A Division o f MEASUREMENT systems &.. control s 867 North Main St. I Orange, Callf. 92668 1 (714) 633·4460 
Incorporated TWX/TELEX: 678 401 TAB IRI N 
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LOWEST PRICE -BEST UALITY 

NORTH STAR lnterSystems 

North Star Horizon 2 ITHACA INTERSYSTEMS 2A 
2.SY• Disk Drives 

Z-80A CPU 4 MHz32K Double Den 
- - 64K Dynamic RAMFactory assem. & tested 

-_:-·-~-_l - - " Front panel
Factory guaranteed -- - ~ ~ 

V 1/0-with interrupts~ - - -=-:JList 3095 
FOCll Disk ..:ontroller........ 

20 slot motherboardonly $2274 

POWERFUL NORTH STAR BASIC FREE 
List $3595 You Pay Only $2795SUPERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED LIST ONLY PASCAUZ + THE FASTEST PASCAL $375 
HORIZON·1·32K-DOUBLE DEN $2695 $1980 GET READY FOR ITHACA'S Z·BOOO
HORIZON-2·32K·OUAD DENSITY 3595 2674 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 
HORIZON·2-64K.QUAD + HARD DISK 9329 7149 

HORIZON RAM ASSM 16K = S389. 32K =$579 

HORIZON RAM KIT SALE! 16K = $314 32K ::; $469 
 MORROW 8'' DISKHORIZON DISK DRIVE SALE DOUB DEN · SAVE! 315 

NORTH STAR HARD DISK 18 Mb 4999 3929 
 DISCUS 2D + CP/M SOOK ONLY S938 
PASCAL·PLUS 14, 18 OR 36 DIGIT PRECISION 249 DISCUS 2 + 2 + CP/M 1.2 MEGA B. $1259 

ADD DRIVES 20 = $650 2 + 2 = $975 
2D-DUAL + CP/M® +MICROSOFT BASIC= $1555SUPERBRAIN $2293 VALUE OVER 32% OFF! 

WHILE THEY LAST ZENITH 

MORROW HARD DISK 

26,000,000 BYTES!! 


LIST $4995 ONLY $3995 

CPIM® IS INCLUDED! 


SUPERBRAIN QD 64K SAVE ON MEMORY AND PROGRAMS 
List $3995 only $2995 SYSTEMS MEMORY 6AK A & T 4mHz RCA·COSMAC VP·111 99 RCA·COSMAC List $2895 only $2299 

S599 VP·711 $191 
SYSTEMS MEMORY 64K BANK SELECT COLOR1 RAINBOW 385 

$789 SPECTRUM S289ERMINALS Z-19 $725 CENTRAL DATA 64K RAM $599 EZ-80 Mach ine Lan11u•11• Tutor $2,5 
ITHACA MEMORY 81111-blt 6AK $845 EZ•CODER T,.nslates Engll1h lo BASIC 
SEATTLE MEMORY 8116 BIT 16K 4Mhz $71 

5356 ECOSOFT FULL ACCOUNTING PKG 
SSM KITS z.ao CPU $221 $315 

INTERTUBE Ill only $725 
DIP-81 PRINTER only $425 $412 $29VIDEO BRO V83 4Mhz BOXOFOISKETTES 

ANADEX PRINTER OP-H00.1 $1389 SECRETARY WORD PROCESSOR 
CAT NOVATION MODEM S1611 The Best! $99 
TARBELL DISK CONTROLLER OD S445 TEXTWRITER Ill Book Wrlt,lng Prognm

MICROTEK $675 ECONORAM2A8KASSM $1711 $112 
N&SI: 1·22 lo P01 TERRIFIC PROGRAMS GOFAST NORTH STAR BASIC SpHder 

ONLY S10. EACH Upper S71NEC PRINTER $2699 NORTHWORD 294 MAILMAN 234 Which Compul•rs are BEST? 

INFOMAN S364 BROCHURE FREE
TRACTOR, THIMBLE, RIBBON 
TARBELL COMPUTER-PHONE North St., Docum•nt1llon •::~~~·=!~ 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square

American n?J] Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

CP/M Is a registered trademark of Dlgltal Research, Inc. 


Circle 106 on Inquiry card. BYTE j.1I1uuy 1981 169 
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We're 
known 
for our 

fine print. 

The type you get out of mos t printers you 
wou ldn ' t send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hard copy you 
could really call correspondence qual ity, you had 
to spend on the hig h side of a thousand bucks. 

Not any more. 
The Epson MX-80 challenges any dot matri 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack­
sharp, clean, easy- to -read 
face with true descenders-at 
a fraction of the price of daisy 
wheel printers . We give you a 
user-defined choice of twelve 
differen t weights and izes of 
letters in 40, 80, 66 or 132 col­
umn . We give you adj ustable 
tracto r so you can do any ­
thing from labels to memos to 
manuscripts. Fa t and clean. 

But if you thin k print qual­
ity is the only thing we have 

n. 

to s ell, you're wrong . The MX-80 may be th e 
most revol u tionary printer to come out in the 
past ten yea rs . 

For starters, it features the world's first dispos­
able print head-after it's printed between 50 and 
100-million characters, just throw it away. A new 
one cos ts Jes than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Fina lly - and th is is the 

bes t part-you can buy an 
MX-80 right now for less than 
$650 . 

And th a t's what we call a 
lot of fin e print fo r the money. 

EPSON 

EPSON AMERICA, INC. 

23844 Hawthorne Boule ,·ard • Torr~nce. CA 90505 • (213) 378-2220 
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Still 
programming 
"by hand"? 

Leave your hands 
and mind free 
to create new programs. 
Let PEARL handle 
the production of 
program code. Define 
your new programming 
ideas by answering 
PEARL's prompts. PEARL 
then wri es o r rogram 

Ii for 
the personal-hobbyist 
non-programmer ($130): 
Level 2 for business 
applications and those 
with programming skills 
{ vel 3 or 

172 l•m,.ry l <nl1 ti BYTE Public:.alion1 Inc 

Listil1g 1 co11ti1111cd: 

5045 I l HIWEX OF F IRST POSITIOll <HITEC>EF' ) 

5050 2 IND EX OF LAST POSIT I Otl <lNTECERJ 

5055 3) KEY TO BE FOUHD '':;TRJll (; 

5060 t 4 l STR I HC ARRAY IN WHICH THE SEARCH IS 

5065 I 

5070 DEF FllS CI HTEGER l . J,Q f, Al t • l) 

5075 I NTEGER F,L , M 
5080 F= ! 
saes L= J 
5096 M = ~ F+L J DIV 2 
5095 I F lilf"A f ( l1 ) THEtl RETUR ll I'\ 
5100 I F a r >Af (l1) THEt F•H+ l 
~ 1 05 IF o r <Ato ( l1 ) THEi i l •H- 1 
S l lO IF F< =L THHI 5090 
5 l 15 H•0 
5 120 RETURtl H 
5 125 FflEHD 
5130 I 

5135 I • • • ~ 

' fl HD· CEIHE R 

HADE 

OF APRAY 

5140 I '""'*"'>'~if~H• EIW OF SAP CODE GEllERHTIOll i'ROGRrtM - ·- -- --. ..-h 

Text contimied fron1 page 150: 

Since the HP-41C instructions are 
of varying length, they quite often 
straddle the border between two rows 
of bar code. If an instruction starts in 
the previous row and ends in the cur­
rent row, the bytes of the instruction 
contained in the current row are the 
leading partial-function bytes. Alter­
nately, if an instruction starts in the 
current row and ends in the next row, 
the bytes contained in the current row 
are the trailing partial-function bytes. 
T he third byte of a bar-code row con­
tains, in the 4 high-order bits, the 
number of leading partial-function 
bytes, and, in the 4 low-order bits, 
the number of trailing partial-func­
tion bytes. 

A Bar-Code Generating P rogram 
The program given in listing 1, 

which runs on a Hewlett-Packard 
HP-9845 minicomputer, allows the 
user to enter numbered HP-41C in­
structions and will insert the instruc­
tions into a text string for later use. 
Each instruction is associated with a 
value between l and 2240, which 
determines the order of execution of 
the HP-41C instructions . The number 
2240 is given as a maximum since tha t 
is the largest number of bytes avail­
able to the user in program memory. 

bar code for the HP-41C programs, 
save and retrieve the compiled HP­
41C machine language, and list or 
delete the entire program. The syntax 
and action of each command are 
given in table 2 and will be prin ted 
out by the program if a "77" is typed 
in response to the prompt symbol. 

The basic structure of the program 
is a main routine that generates the 
prompt symbol and decodes the 
input. A series of other routines per­
form the command functions and are 
called by a jump table in the main 
routine. The input to the main rou­
tine is decoded only to the extent of 
determining whether a command or 
an instruction has been given, and if 
an instruction has been decoded, the 
instruction number is calculated. The 
instruction is then appended to a text 
string, and a pointer to that instruc ­
tion is entered in to a pointer array at 
the position given by the instruction 
number. Consequently, the other 
rou tines will be able to retrieve the 
program by a linear inspection of the 
pointer array . 

Replacement, deletion, and renum­
bering of instructions only involve 
manipulation of the pointer array, 
while insertion requires that the in­
struction number (an integer) must 
fa ll between two existing instruction 
numbers. The syntax of the HP-41( 

lf the HP-41C program is extremely .. instructions recognized by this pro­
long, a renumbering command allows · gram follows that of the HP-82143A 
the user to create gaps in his number­
ing scheme to allow for later insertion 
of instructions. Using this program, 
the user is able to insert, delete, and 
replace instructions; the user can save 
the program in a file for la ter use. 

In response to the prompt symbol, 
the user may give other single-word 
commands to compile and genera te 

t!:iermal printer and of the program 
listings distributed by the HP User's 
Librazy, with a few exceptions dic­
tated by the difference between 
ASCII artd the HP-41C character set. 
For exampl~, characters representing 
the Greek letter E, the angle sign, and 
the * sign are represented by the 

Text contimu1d on page 178 

' IF KE Y HAS BEE!i FOUM[J, RETUP tl IllOE l : 

•CQtH l l~\JE ·;rnRCH THPOIJGH Af·N: O~Ptfil :E HALF 
! RE TURI~ 0 IF S.El1 RCH FA ! L'i­
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If you answered "Yes" to any of these questions, you need BASIC Scientific Sub­
routines, Volume I, by Fred Ruckdeschel. Written by an expert in the field, this first 

Valuable New Programs For 

Professionals and Hobbyists 


• 	 Are you an active Computer Programmer, Engineer, 
or Student? 

• 	 Do you work with Mathematics frequ ently? 
• 	 Do you program in BASIC? 
• 	 Do you need the right subroutine for your 

mathematical application? 

volume in a comprehensive series gives you the complete BASIC listings for subroutines 
in the following important areas: 

• 	 Plotting 

One- and Two-Dimensional Data Plotting 

Function Plotting 


• 	 Complex Variables 

The Complex Plane 

Complex Variable Operations 


• 	 Vectors and Matrices 

Matrix Sums and Products 

Coordinate Changes 

Determinants 

Matrix Inversion 

Solving Sets of Linear Equations 


• 	 Random Number Generators 
Distributions: Uniform, Normal, Poisson, Binomial, Weibull etc. 

• 	 Series Approximations 

Taylor Series 

Least Squares 

Approximate Series Expansions 


• 	 And Much More 

Special Features-
All routines are written in a subset of both Microsoft and North Star BASIC, with a 

complete subroutine cross reference. All equations that govern each routine are includ­
ed, as well as extensive commentaries on each program. 

Order yours today. It will be one of the most valuable, time-saving references works 
you've ever owned. 

• J'j ~ This and other BYTE /McGraw-Hill ISBN 0-07-054201 -5 
C- ( • P'."". books are available from Byte Price $ 19.95 
· ·~n I ~ Book$ or your local compucer score. 

Please send D copies or 

BASIC Sdentlflc Subroutines Vol. I 


Name 	 Tide Company 

Streot City SurefProvince Code 

D Check enclosed in the amount or $___________ P!e.;ue remit in U.S. fund,. or dnw on :a U .S. Bank 
D Sill Visa D Sill Master Charge

Card No. _____________ Exp. Date __ 

Add 75¢ per book to cover E 	"'I
poscage and handling . E . 70 Mai n Stree t 
Available in janvary B 1 13[)fl~~ Pe te rborough. New Ham psh ire 03458 



Bar-Code Generator Commands 

COMPILE Compiles the currenl program and loads the compiled code inlo the array M. 

DELETE n Deletes the instruction given by n from the currenl program. 

EXIT Halts execution of the bar-code generator or of the line-number generator. 

GETPROG Retrieves compiled code from a l ile on cassette tape . (The routine prompts for a 
file name.) 

GETTEXT Retrieves program instructions from a hie on cassette lape. (The rouline prompts 
lor a l ile name.) 

LIST Lists the entire current program. 

NUMBER Automatically generates instruct ion numbers for HP·41C program entry . The start· 
ing number and size of the increment are requested by the roul ine. This routine is 
halted by typing "EXIT". 

RENUMBER Renumbers the current program instructions. (The routine prompts lor the old 
sta rting number, new starting number and size of the increment.) 

RUN Generates the bar code from the compiled code. (It may not be run unless com· 
piled code has been generated.) 

RU NPRIVATE Generates bar code lor a private program. 

SAVEPROG Stores compiled code lor the current program on cassette tape. (The routine 
prompts for a file name.) 

SAVETEXT Stores instruct ions ol the current program on cassette lape. (The roul ine prompls 
for a file name.) 

SCRATCH Erases the cur renl program. 

?1 Displays a list ol available commands and syntax rules. 

Table 2: A table of commands for tire bar-code generating program given in listi11g 1. 

32 K BYTE MEMORY 

RELIABLE AND COST EFFECTIVE RAM FOR 

6502 & 6800 BASED MICROCOMPUTERS 


AIM 65-*KIM*SYM 
PET*S44-BUS 

* PlUG COMPA frBLE wrrn HIE AIM·651SVM EXPA SIO 
CONNECfOR ·sy US: G A RIGHT ANGLE CONNECTOR 
!SUPPLIEOI MOUNTED ON THE BACK Of THE E ORY 
BOA RD 

• 	MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

• CON NECTS TO PET OR KIM US1NG A AOAP IOR CABlE 
• 	RELIABLE - DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-lOOKS LIKE STATIC ME ORY BUT AT 
LOWER COS! ANO A FRACTION OF THE POWER 
REOUIREO FOR STA TIC BOARDS 

• USES •5V ONl Y. SUPPLIEO FROM HOST COMPUTER 
• 	FULL DOCUMEIHA TION ASSEMBLED ANO TES TEO 

BOARDS ARE GUARANTEED FOR ONE YEAR A 0 
PURCHASE PRICE IS FULLY REFUNOABtE IF BOARO IS 
RHUR lEO UNDAMAGED WlrHIN 14 OAYS 

ASSEMBLED WITH 32K RAM $395 00 
& WITH 16K RAM $339 00 

TESTED WITHOUT RAM CH IPS $279 00 
HARO TO GET PARTS !NO RA 
WITH 80AR0 A 0 MANUAL 

CHIPS) 
SI09.00 

BA RE BOARD & MA UAL $49.00 

PET IN TEA FACE KIT - COIHIECTS THE 32K RAM BOARO TO 
A ~KOR BK PET CONTAmS INTERFACE CABLE BOARD 
STANDOFF S POWER SUPPLY MODIFICATION KIT ANO 
COMPLET E lllSTRUCTIONS S49DD 

U.S. PRICES ONLY 

174 Jonuary 19Bl © BYrE Publkalions Inc Circ le 109 on Inquiry card. 

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD. 

EXIDY, AND ALL OTHER 16K 

DY AM IC SYSTEMS USING 
MK4116··3 OR EQU IVALENT 
DEVICES. 

* 200 NSEC ACCESS, 375 SEC 
CYCLE

* BURNED -IN AND FULLY 
TESTED

* 1 YR. PARTS REPLACEMENT 
GUARANTEE

* QTY. DISCOUNTS AVAILABLE 

A LL AS SEMBLEO BOARDS AND 

MEMORY CHIPS CARRY AFULL ONE 

YEAH REPLACEMENT WARRANTY 
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ROW 1 (1 - 2l 

1111111111 Ill II IIIIIll IIIIII Ill IIII I I Ill I I IIII Ill Illll Illll I I IllIllIlllll IIIIIIIIIIII I I llll Ill III II I I III I Ill I I Ill IllllllIIlllllllIII 


ROW 2 ( 2 - 5) 

111111111111111111111111111111111111111 11 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 3 (5 - 8) 
lllllllllllllllllllllllllllllllllllll llll ll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\1111111 

ROW 4 (8 - 11) 
1111111111111111111111111111111111111111111111111111111111111 11 111111111111111111111111111111111111111111111111111111111111111111111 

ROW 5 (12 - 14) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 6 {14 - 16) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 7 (16 - 20) 
11111 11 1111111111111111111111111111111111111111111111111111111111111111111111111 11 11 11 1111111111111111111111111111111111111111111111 

ROW 8 ( 2 0 - 2 4 ) 
I I II IIII I llll IIllIllI I Ill I I I Ill I I I Ill IIIlllllIIll IIll IlllllIllIII I I llll Illll lllllll I I IIIIllIlllll IllllIll I Ill I I I I IllI Ill llll llllfIll 

ROW 9 {25 - 311 
II II Ill Ill II111111 111 111111111111111111111111 Hiil I Ill Illll IIll Ill I lllll Ill I llll llll III I I II llllIIIllI I Ill I I llll lllll I lllllll 11111111 

ROW 10 ( 31 - 3 7) 
IIll lllll Ill IIll IIll IIll I I I I I Ill IIll I lll II IIIIII I I II I I llll III I Ill I I Il l I Ill Ill III IIll III III IIll II III I I llll I llll II Ill llll II I I Ill I I llll 

ROW 11 (38 - 40) 


1111111111111111111111111111111111111111111111111111111111111111111111111111 


figure 2: A dem onstration program fo r the HP-41C. Th is bar-code program w as created by an HP-9845 minicomputer connected to a 
Diab/o 1650 printer using a Titan 10 metallic daisy-wi1eel. Th e program requ ires twenty registers within the HP-41C. 

t:D~DI~~~?.~.!~~!~~~"~ ll~o~p~~o~be~~~'~!~~~::'m"~~ 

friends, watching your house whlle you're away, laking computer port rails . . . the appl ications abound! The DS-65 is a random access v1deo digitizer. 
It converts a TV camera's output into digital lnformai lon that your computer can process. The DS-65 lealures: 

• High resolution: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Verutlllly: Accepts either Interlaced (NTSC) or Industrial video Input 
• Economy: A professional toot priced for the hobbyist 

The DS-65 Is an Intelligent peripheral card with on-board soltware In 2708 EPROM. 

Check these software features: 


• Full screen scans direct ly to Apple HI-Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan digitizing fo r reading charts or tracking objects 
• Utility functions for clearing and copying the Hl·Res screen 

Let your Apple see the world! 

05·65 Price: $349.95 
Advanced Video FSl l Camera Price $299.00 
SPECIAL COMBIN ATION PRICE: $599.00 

THE~D©~ APPLE SELF·PORTRAIT 

\.W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-240~ 
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Now NRI takes you inside the 

world's most popular microcomputer 


to train you at home as the 

new breed Of computer specialist! 


NRI teams up with Radio Shack 
to teach you bow to use, 

program and service 
microcomputers••• make you 

the complete technician. 
Its no longer enough to be ju.st a 

prograrruner or a technician. With micro­
computers moving into the fabric of our 
Lives (over200,000 of the TRS-80™alone 
have been sold), interdisciplinaryskills 
are demanded. And RI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

I.earn At Home 
in Your Spare Time 

Wlth RI training, the program­
mer gains practical knowledge of hard­
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

h.llllng lnclacln TRS-80 computer, translttorlzcd 
volt-ohm meter, digital frc.queaq co11nter, 
and the NRI Dltcovery lab wttb b1111drHJ ofle1ta 
and expertmeau. 

(TRS-80 Is a indml31k ol 1be ~lo Shacli dMslon of '!llndy Corp.) 

OnlyNRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the RI staff and 
your instructor, arawering questiol15, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon­
strations as the very foundation of your 
knowledge.You don't just program your 
computer, you introduce and correct faults 
...watch how circuits interact... interface 
with other systems... gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in­
formation they give you. Both micro­

computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 
No Salesman Wll1 Cill 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If card has been used, write to: 

NRI Schools 

"~
McGraw-Hill Continuing 

~J j ' Education C.enter 
~• 3939 WJSCOnsin Avenue
I.M • Washington, D.C. 20016. 



Text conlim1ed from page 172: 

ASCll characters &, @, and #, 
respectively. Also, single quotes in­
stead of double quotes are used for 
text and alphanumeric labels, and an 
alphanumeric append instruction is 
indicated by the character A pre­
ceding the single quotes and character 
string . T he most important routines 
called by a command are the compile 
routine, which decodes the current 
program held in the text string, and 
the run routine, which takes the com­
piled machine code and generates the 
bi t pattern representing the required 
bar code. 

MM- 103 MODEMS 

With our unbeeteble quality, 
low cost, one-year warranty 

and 24 hour a day Te11 Center, 
you won't find e better S·100 
bus modem then the MM-1031 

Call or wrile for brochure 
and price infotme1ion: 

POTOMAC MICRO-MAGIC.INC. 
5201 Leesburg Pike, Suile 604 

Falls Chu1ch. VA 2204 1 

1.7031379-9660 (VOICEI 
(7031379-0303 [MODEM: 300 BAUDl 

MEETS IEEE S-100 STANDARDS 
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The program listed here was 
developed on an HP-9845A minicom­
puter and contains the functions and 
output statements required to gen­
erate bar code on the Diablo 1650 
daisy-wheel printer. This is the 
system used by the HP User's Library 
to produce bar code at request for 
any program written either for the 
HP-41C or for the HP-67 and HP-97 
series . The Diablo 1650 printer is used 
with a 96-character Titan 10 metall ic 
daisy wheel and a Hytype II multi­
strike film ribbon. 

The bars are printed by using the 
vertical bar (about 160 mils tall and 9 

Circle 113 on inquiry card. 

mils wide) on the Titan 10 with a 
horizontal increment of 11120 inch. 
The narrow bars are two characters 
wide, the wide bars are four char­
acters wide, and the spaces are three 
blanks wide. Three blanks are used 
instead of two because the ink 
genera lly spreads a slight amount, 
causing the spaces to shrink and the 
bars to grow larger. The paper used is 
the standard one-ply, 8 1/2 by 11 inch, 
white computer paper. Figure 2 con­
tains the bar code generated by the 
User Library's Diablo 1650 for a short 
demonstration program written for 
the HP-41C. 

The subroutine at line 1605 prints a 
row of bar code and clears certain 
variables in preparation for the next 
row of bar code; this routine must be 
changed by the user if a different 
computer / printer combination is 
used . Copies of the resulting bar code 
may be made by an office copier if 
careful attention is paid to contrast, 
sharpness, and bar width. Many of 
the less expensive copy machines 
shrink the size of the bars, thus 
expanding the size of the spaces and 
rendering the bar code unreadable . 
Most of the commercial printing 
houses have the better copiers needed 
for this purpose. If many copies are 
needed, offset printing may also be 
used as a more expensive but very 
reliable method for bar-code repro­
duction. 

For further assistance in generating 
bar code, you can obtain the Hewlett­
Packard Creating Your Own HP-41C 
Bar Code manual (part number 
82153-90019), which contains a 
listing of the program given here and 
a discussion of bar codes and bar­
code generation. • 

Editor's Note: 
The Hewlett-Packard bar-code fonnal is 

partially compatible with the PAPER­
BYT? fonnal desigt1ed by BYTE Publica­
tions Inc in 1977. Fortunately, the co m­
patibility is in the most important place, the 
representation of l cmd 0 bits within a line 
of bar code. Although Hewlett-Packard 
uses different header and trailer bytes to 
frame the actual bytes of data, the encoding 
scheme used to encode both the data and 
the /reader and tTa iler bytes is the same in 
both Hewlett-Packard bar codes and 
PAPERBYT~ . Hewlett-Packard's deci­
sion in this direction strenghtens the 
authority of the PAPERBYT? format, 
and we feel that th is is an important step 
toward the standardiwtion of machine­
l'eadable bar code .. ..GW 



WE'VE MOVED! AUTOMATED 
Call Toll-Free tor latest low prices! 

EQUIPMENT 1-800-854-7635 Outside CA 
714·963·1414 Inside CA 

INCORPORATED 1 ·800-854-7635 Outside Cont. USA 
18430 Ward, Fountain Valley, CA 92708 Prices change daily to meet competition . 

TERMINALS NORTHSTAR 	 PRINTERS 
NEC 5510(TRACT .. RIB., THIM) . ... .. $2570TELEVIDEO 9128 - - - - - - - . . . .... ... $698 HAZ·1·32K·D .... . . _ ........ ..... . $1990 

NEC5520(TRACT.. RIB .. TH IM) . _.. 2900
TELEVIDE0912C .. ...........•... . 698 H AZ·2·32K-D _. ... . __ • . . . . . . . . . . . . 2295 

NEC5530(TRACT., RIB. ,THIM) .... . . 2600
TELEVIOEO 920C . _...... . . ....• ... 748 H AZ· 1 ·32K-Q ... .. ... ..... .... •. : . 2450 

MALIBU ...... ........ - - ... :_ _ _ 2295
NEW TELEVIDEO 950 .. ....•••. •... 1000 HRZ·2·32K-Q .. _.. . .... .. .....•. - . 2690 

T l-820 . . . . . . . . . . . . . . _. . . . . . . . . . 1640 
SOROC 10-120 ........... - • . . • .. .. 695 ADDITIONAL 32K RAM . . . . . . . . . . . . 450 


ZENITH Z-19 .... . ... .. . ... • . . •. ... 735 HARD DISC SYSTEM .... . . ..... ... 3935 
 ANACOM ....... _... .. . (SPECIAL) 990 


HAZELTINE 1500 ....... • •......... 850 S"DISC DRIVES FOR NORTHSTAR .. CALL 
 EPSON MX80 .. _. __ . . ..... _... CALL 

ANADEX DP-8000 . . . . . . . . • . . . . . . . . 795
NORTHWORD ......... . .. ...... - . 295 

A NADEXDP-9500 . . .. ...• .... ..... 1345 

XYMEC .... . .......... ..•. . .... CALL 


SOLID STATE 

MUSIC KIT ASM 
 DYNABYTE MORROW 

CB2 Z80 CPU .. . ... .... .. $200 ..... $265 DB 811 CO MPUTER .... . ..... .. S 2395 DISCUS 2D 1 DRIVE .. - ... - - . . . . . 970 


VB1C VIDEO ... 140 ..... 190 
 DB 81 1 COMPUTER WITH DISCUS 2D 2 DRIVE . . . . . . . 1635 


VB2 VIDEO . .. . .. .. .. .. 155 .. . .. 210 
 5· DRIVES ... . ......... . 3900 DISCUS2 + 2 1 DRIVE ... . ....... 1265 


VB3 VIDEO . . . . . . . . . . . . 375 _ . . . 440 
 DB 8/4 DUAL 8 • DRIVES .. .. .. .. 3030 DISCUS 2 + 2 2 DRIVE . . . . . . . . . . . 2245 


104 IN TERFACE . . . . . . 165 ..... 225 
 32M PHOENIX . . . .. . .. .. .. .. .. . 11800 DISC JOCKEY 2D CONTROLLER . . . . 350 

SB 1 SYN THESIZER .. _. . 195 . . . . . 270 
 96M PHOENIX . . . . . . . . . . . . . . . . . 18000 DISCUS M26 HARD DISC . . 3990 

MEASUREMENT SYSTEMS MEMORY 
 ALTOS ADDITIONAL H ARD DISC . . 3685 

DM3200 32K 4MHZ ... . .. - .. . _. 480 64 K, ONE MB FLOPPY . ... _.. _._.. 3800 WE CAN CONFIGURE THE H ARD DISC 

DM6400 64K 4MHZ . .. _ . . . . . . . . . . . 595 64K. ONE MB FLOPPY. AND FLOPPIES TO WORK WITH N.S. AND 

DMB3200 32K 4MHZ BANK SELECT . 630 EXPANDABLE ..... . . . . . . . . . . . 5100 OTHER S100 SYSTEMS. CALL FOR DE­
OM 86400 64K 4MHZ BANK SELECT . 745 64 K, 14.SMG HARD DISK ......... - 8100 TAILS. 

SOFTWARE ADDITIONAL SOFTWARE DISCOUNTS MISC DISCS·BOX OF 10

WORDSTAR . .... . $350 WITH SYSTEM PURCHASE NEC TH IM BLES ... .. . $ 14 
 VERBATU M 5 1/ • 1SIDE$27
MAILM EAGE ... . . . 100 GRAHAM -DORIAN STRUCTURED SYS NEC RIBBONS .... . .. 6 
 VERBATUM 51/• 2SIDE 45 

DATASTAR ..... . . 250 JOB COSTI NG$700 ACCTS REC .... $700 RS232CABLE5 '. 20 
 VERBATUM 8 1 SIDE 35

N.S. PASCAL. . . . . . 160 INVENTORY . . 475 ACCTS PAY . . . . 700 
 RS232CAB LE 10 ' ..... 25 
 VERBATUM8 2SIDE 55

MAGIC WAND ... . . 290 CASH REG ... 475 GEN LEOG .. ... 700 
 LEDEX MONITOR .. . .. 125 
 OTHERS CALL
CBASIC . .. ... ... 10-0 APARTMENT . 475 PAYROLL ... . . 700 
 NOVATION CAT ...... 165 
 PLASTIC STORAGE BOXES3 
BOOKKEEPER . . . . 800 MEDICAL .... 700 INVENTORY . 425 


We will try to beat any advertised price. 
Our Systems Work! 

TERMS: 	A11 prices listed a.re cash discounted and subject lo 

change. COD's are 2% addit iona l. Universit ies and 
 All systems normally tested and 
we ll ra ted- firms Net -10. configured in our repair facility before 

SHIPPING: ADDITIONAL IN ALL CASES. delivery . Service contracts available. 
TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 

Prompt repairs and warrant ies. TROUBLESHOOT-CALL 714-963-1 41 4 

Open Mon.-Fri. , 8:00 AM - 5:00 PM Dea ler Inqu iries Invited. 
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When You Have To 


Face A Deadline 


Commun1c~t1on Aris. Hun1ing1on Beao ~. CA 

Arm Yourself With 

Pascal/MT+® 


From 

/_MT Micro SYSTEMS\ •1562 Kings Cross Drive 
Cardiff, California 92007 (714) 753-4856 

We ship on 8" single density and 5-1 /4" North Star single density. 

Other fo rmats available. Ask us. 


CP IM is a 1eg1s1e1ed 11ademark ol 01gHal Researc l1 MP/Mis a 1radema1k or 01g it.;I Re sea rch Pascal/ MT• 1s a reg1s1erecl 1rademar k of MT M1c1 0 Systems 

----...-....-.~..-.....-.n- n - _ n_ n_ 11 _ n_ - - - -- - - mzm - - - m 1m -•• -~..-..~.._...._. 



MT MicroSYSTEMS SOFTWAFlE ARSENAL: 


Screen 
Editor* 

* Coniact us lor the exc1t1n9 news about this leap forward in state or 1ne art technology -·-II-Jk-..&l_ ll _J._..U_ 

Pascal/MT+® 


Pascal/MT+ provides you with the power to meet your 
deadlines head -o n! Compi ling directly lo native code without 
slowing down to generate P-code or assembly language, 
Pascal / MT+ generates RO Mable, optimized native code and 
gives you the flex ibili ty of modular compi lation; and it does 
so at speeds up to 1000 lines per minute while the others are, 
at bes t. one third as fas t! Even when you 're not facing a 
deadline. Pascal/MT + never wastes your time1Nobody likes 
lo wail for a computer. The Pascal/MT+® won 't keep you 
waiting! Your software written in Pascal/MT+ is total ly 
portable to most 8 and 16 bit processors . The Pascal / MT+® 
system provides you with a powerful debugg ing tool. With 
Pascal/MT+ you do have an effective weapon against 
monstrous deadli nes. 

Pascal is the most popular programmi ng language in use 
today. You can use Pascal/MT+® to replace assembly 
language in your ROM based applications. BASIC and COBOL 
in your business applicat io ns. FORTRAN in your scientific 
app lications. or interpreted Pascal in all of your app lications 
Because Pascal prog rams are easy to write. read , and 
maintain; and because the Pascal/MT+® system contains all 
of the features you need for your applications. you can get 
your job done on time! In fact. you may never need assemb ly 
language or any other high level language again. 
Pascal/MT+ has the speed. extensions, and portabil ity to 
stock your software arsenal for years to comel!I 

ISO STANDARD Pascal 
Pascal / MT+ supports the ISO Standard . We send the resu lts 
of our compiler's performance on the Val idation Suite. Also . 
for portability the MT+ compiler can warn you when you are 
us ing non-standard extensions 

Modular Compilation 
Pascal/MT+ generates the same industry standard relocat­
able code used in FORTRAN and PL/I. Bo th Pascal and 
assembly lang uage modules may be separately compiled 
and then combined to produce a fina l program. With modu lar 
compilation available. the run time overhead is as sma ll as 
256 bytes and is typ ical ly 1200 bytes. 

Native Code Generation 
Pascal / MT+® native code is faster than interpreted Pascal 
and other native code Pasca ls in benchmark test programs. 
Optimization steps taken during compila tio n perform such 
enhancements as removing redun dant PUSH/POPsequences 
and using sing le increment and decrement instructionswhen 
adding or subtracting small lite ral numbers. In addition. our 
disassembler interleaves your Pascal source code and 
symboli c assemb ly code to he lp you wr ite more efficient 
programs. 

Extras 
• Predeclared a-rays INP and OUT directly access 11 0 ports . 
• INLINE insl rudion. lor ins~rpng assembly language belween the Pascal 

statements. t. built-in mini assembler translates the instructions at 
comgile time . Constant tables may be generated using the inline facil ity. 

• 	ABS LUTE a~ sembly language procedure declarations for using pre­
assembled routines . 

• INTERRUPT procedures. 
• 	CHAINING fo r 1ranslering control from one program to another. 
• 	ELSE clause on the case statement 
• 	REDIRECTED 110 facilities allow user written character level 110 drivers to 

be called via READ and WRITE statements . 
• 	HEX literal numbers are supported . 
• 	Built in procedures/lunc tions: 


-bit test. clear. set. 

-byte swap. 

-return hi or lo byte. 

- ShiU lelt and right. 

- Return the address of a data item or routine 

- Return the si ze of a data item. 

- Enable. disable lnlerrupls. 

- All standard file I/O plus random read and write to files. 


• Include files supported. 
• Source code for run- time package included. 
• 	Business (18 digit) ar ithmetic. 
• Scientif ic (6.5 d1g1t) arithmelic. 
• AMO 9511 hardware support.
• Tr anscendental lunclions. 
• Full strin g capability (UCSO compat ible). 

Symbolic Debugger 
Our symbolic debugger is optionally linked into the final program. If you·re 
tired of feeling like you're m lhe dark wnen using a higher level language. lhe 
Puca I/ MT• debugger lights up the darkness. The debugger traces one or 
more lines of Pascal code or executes the program until a line number or 
symbolic breakpoint is reached . To follow program llow the name ol each 
procedure and function entered is displayed oy rhe debugger. The contents ol 
simple and complex var iables may be displayed by name. The debugger may
be used in a RDM environ men I so that program flow and variable contents are 
Yisible. 

Distribution disk contains 
• BCO compiler configured for your target machine. 
• Floahng point compiler configured for your targe t machine. 
• Linker. 
• lnteracl i\•e Symbolic Debugger. 
• Run time package in source and object lorm. 
• Pascal library and utili ty routines . 
• 	Manual containing an Applications Guide and a Language Guide. 
• Sample programs. 

System Requirements 
• 	Operating Syslem: CPIM (or equivalenl such as COOS. IMOOS. etc.I 
• Memory requirements:52K minimum. 
• 	Hosl Machines: 8080 or ZBO. 
• Target Machines: 80BO/ Z80, 68000. ZBOOO. 808618088. 6609. 
• Res1clen1 cornpilers lor all processors wil l be forthcoming as operating 

sys tems become avai lab le. 
MT MicroSYSTEMS has a very reasonab le. graduated. one time r oya~\y 
ar rangement ror hee standing software generaled by Pascal/MT• ~'-

Ordering 
8 bit processor target machines: 

8080 /280, 6809 . . . . . . . . . . . . . . . . . . . . .. ... . . . S250.00 each 

16 bit processor target machines: 

68000, 28000, 8086/8088 .. ..... .... . . ... . ....... $500.00 each 

Copies on North Star Disks $50 additional. 

User's guide alone 
(refundable with system purchase): . .... .... . . . .... . . . . S30.00 


NOi!: 101all16·bil CPU cod e generators are available a11h1 s 11me. con1ac1 us for 1nfor ma11on 
before ordering. 

OEM and Dealer inquiries invited. Clrcle 115 on Inquiry card. 



Systems Notes 


Numerical 
Analysis for 
the TRS-80 
Pocket Computer 
Mike Salem, 26A Delancey St, London NWl 7NH, England 

Complicated programs can often be easily modified to 
fit into the new pocket computers. I've taken three pro­
grams from the December 1979 issue of BYTE and 
modified them to run on the Radio Shack TRS-80 Pocket 
Computer (sold as the Sharp PC-1211 outside of the 
United States}. The Pocket Computer has a 24-character 
LCD (liquid-crystal display}, twenty-six fixed variables, 
and 1424 bytes of programmable memory. 

One of the programs I modified was the discrete­
Fourier-transform program that appeared in "Frequency 
Analysis of Data Using a Microcomputer" by F R 
Ruckdeschel (December 1979 BYTE, page 10). 1also com­
bined two programs that compute the time-domain 

Payroll

General Ledger 

Accounts Payable
Accounts Receivable 

Flexlble ond soph isti cated business soltwore lhol ls or 
lhe hlghesl quollty. Orlgl.nolly developed by Osborne 
& Assocloles ond rapidly becoming o slondard. Ac · 
countonts ore ple·osed with our bolonce shee1s ond 
Income slotements. II hos been tested ond approved 
by secretaries . 

• Complete Instructions • Return wllhln 30 dovs 
• 	 Up ond running the lor comptele refund It 

some doy of detlverv. not s.ollsfled. 
• 100% guoronleed • No l icensing 
• Unllmlled free ogreemenl - use os 

lelephone assistance. vouwont. 

Accounls Recelvoble ......... $95 .00 
Accounts Povoble . . . . . .. .. ... S95.00 
Pavroll·Calllornla . . . ....... . .. $95 .00 
Payroll-Non Colllomlo stole 
Income tax co1cu1011ons 
{odd to Colllornlo payroll) . . .. S95.00 
Gene101 Ledger .... . . . . . . . . . . $95.00 
MuIllpie prom cenler op11on 
lorgenerol ledger . . . . . .. $95.00 
Monuols (eochJ ... , . . . , ... . .. $20 .00 

F<xmo1s . My e- •ilQle or do<Jble derutty. TRS-80 Mod II , No!lt\llOt 
DD. VGelO< G<Ol)hia . SlJl)l!t 8r0i<"I. many olhe<s 

fluN on Beeruw. SO<oc. Hazel!Sle, ADOS. lelevldeo, SOI. . TRS-80 

Mod II. H~ATH. ACT V, 1ntec11.it>e II , AllOS. ADM cod many olh'" 

toimi<iols. All program> In C8ASIC unci<>< C ?t M (lncludo: "°""co) 


Synergellc Compuler Produc1s 
575 Middlefield Avenue Sulla J, Pola Alto. CA 94301 
(415) J28·5391 

VISA • Moster Cho!QO • COD • Comr:>env Chock 
TA'S·80 11$ Cl ot16tn0fk Ol lktdlOSho~tc . 1.-,c C PI M Is Q trodl}mo1\: QI Oiigllgl ~~0011;h 

response of a system with a given transfer function into a 
single program ("Noniterative Digital Solution of Linear 
Transfer Functions" by Brian Finlay, December 1979 
BYTE, page 144). The modified programs have all of the 
features of the originals, with the obvious omissions of 
printing and plotting. 

Incidentally, it is important to note that the TRS-80 
Pocket Computer, in common with many machines, 
allows BASIC lines to contain multiple statements (sav­
ing 3 bytes of programmable memory for each line 
number omitted). Although this feature is useful in itself, 
the TRS-80 Pocket Computer also has an IF statement 
that can control all of the remaining statements in the 

listing 1: A discrete-Fourier-transform program fo r the TRS-80 
Pocket Computer. This program was modified from "Frequency 
Analysis of Data Using a Microcomputer" by FR Ruckdeschel 
(December 1979 BYTE, page 10). Statements entered on the 
same line are separated here for clarity. 

10 :REM BYTE DEC 79 
II :RADIAN 

190 :INPUT "IST X? ";Z,"LAST X? ";Y,"~OF POINTS? ";N 
250 :! "'I 

:INPUT "I/P SCALE FACTOR? ";1 

:IF l< I GOTO 250 


290 	 :D .. (Y - W<N -1) 
:Q .. o 
:V=11-/DI 

:U,,,V/(N-1) 


340 	 :FOR I"" I TON 
:PAUSE "NEXT~ = ";! 
:BEEP I 
:INPUT "NEXT F(T) VALUE? ";O 
:AU+26)""0 

:NEXT I 


370 	 :B=O 
:FOR I= '21 TO N + 26 
:IF B>A(l) LET B"'A(I) 

410 	 :NEXT I 
420 	 FOR!= 27TON+26 

A(I) = A(I) - B 
NEXT I 

:B,,, ABS B 

:T"'O 

:FOR 1=27 TON +26 
:IF T < A(l) LETT "" A(I) 

510 :NEXT I 
710 :FOR I= I TON 

:W=(l - l)•U 
:C"'O 
:P"'O 


FOR M""l TON 

X=Z+(M- l)•D 

G = WX 


no 	 c .. c+A<M+2ei ·cos G 
p .. p +A(M+ 26) 0 SIN G 
NEXT M 

BOO :F=.J(PP+CC)"D 
:IF I"' I LET C"'C-NB 

F=D 0 ABSC 
810 	 :BEEP I 

:PRINT u·o - l);"RAD/S" 
:PRINT "AMPL. "'";F 

815 :IF C< >0 LET Q .. ATN(P/CJ 0 !80hr 
PRINT "PHASE= ";0 

820 	 :NEXT I 
:BEEP 3 
:PRINT "END OF RUN" 
:END 
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One Stop

Shopping. 


New CPU Card 
Completes the 
Package. 
Now Tarbell offers a Z-80 S-100 CPU/ 10 board that 
rounds out its product line. Along with the single or 
double density floppy interface, the 32K memory card 
and the S-100 bus in the cabinet, this new CPU board 
means that Tarbell now offers everything needed to 
build a system. Just add a CRT and printer, and you're 
in business. Tarbel l is now your one-stop shopping 
source. 

One of the outstanding features of this new CPU board 
is memory-management hardware that allows dynamic 
mapping of logical to 1 Megabyte of physical memory in 
4K blocks. Moreover, the CPU board is especially 

' · ~ ~~ Stop Shopping Seruice ~, The One­

950 Dovlen Place, Sui te B 
Carson, CA 90746 
(213) 538-4251 
MP/ M is a lrademark of Digual Research. 

Circ le 116 on inquiry card. 

designed to make it easier to implement multi-user 
operating systems, such as MP/ M'M from Digital 
Research. It can run at 2 or 4Mhz, jumper selectable . It 
has two RS-232 Serial Ports (one for printer and one for 
CRT), with full handshak ing capabi lity. 

One of its additional important features is a crystal ­
controlled programmable timer, which can be used for 
time-of-day clock and multi -tasking operations. 
Programmable priority masked vectored interrupt 
hardware is another useful feature. 

In addition to all the features of the new CPU card , the 
double density floppy interface has DMA which makes 
the multi-tasking operation quite efficient. A lso, the 32K 
memory board is static, resul ting in a reliable memory. 
The Tarbell System with all three cards can be 
expanded for more memory and thus provides the 
ultimate in flexiblity. 

Now Tarbell has ii all. 

BYTE )•nu;uy 1981 183 



Systems Notes-----------------------------------------------­
same line. Since this makes listings a bit difficult to read, I 
prepared listings 1 and 2 with a separate statement on 
each line. • 

listing 2: A program for the TRS-80 Pocket Computer that 
complltes the time-domain response of a system with a given 
transfer function. The program shown was combined and 
modified from two programs contained in "Noniterative Digital 
Solution of Linear Transfer Functions" by Bryan Finlay 
(December 1979 BYTE, page 144). 

10 	 :REM "TF: TRANSFER FCN - BYTE DEC 79" 
70 	 :RADIAN 


:INPUT "CONST.? "; K,"ITERMS NUM.? ";E,"ITERMS 

DEN.?"; L 


150 	 :IF E"'O GOTO 240 
160 	 FOR G=27 TO E+26 

O=IO +G 
INPUT "RL, NUM.? ";A(G),"IM. NUM.? ";A(O) 

: NEXT G 
240 :IF L"'O GOTO 330 
250 FOR H .,47 TO L+ 46 

O=IO+H 
INPUT "RL, DEN.? ";A(H),"IM, DEN.? ";A(O) 

: NEXT H 
330 	 :FOR G= I TO L 

:0=66+G 
:Q=76+G 
:A(O)=I 
:A(Q)"'O 

:IF E=0 GOTO 450 


370 	 FOR He I TOE 
D"'A(26+Hl - AC46+G) 
C=A(36 +H)-A(56 + G) 

380 	 M = .J(DD +CC) 

N=ATN(C/D) 
IF D<O LET N=N-ir 

410 A(O)=MA(O) 
A(Ql = N + A(Q) 

: NEXT H 
450 :FOR R= 1 TO L 

:IF R =G GOTO 501 
465 	 :D =A{46+R)-A(46+GJ 

:C =A(56 + R)-A{56+G) 
470 	 :M=.J(DD+CC) 

:N=ATN(C/D} 
:IF D<O LET N=N-T 

500 	 :A(66 +G)=A(66+G)/M 
:A(76 + G)= A(76+ G)- N 

501 :NEXT R 
:NEXT G 

520 	 :INPUT "T(O)? ";0,"DT? ";S,"N STEPS? ";N 
:T=O +NS 

620 	 :U = - S 
:FOR Q= l TON 
:U=U+S 
:V=O 
:W=O 
:H = I + INT((U - 0)/S) 

650 	 FOR G = I TO L 
X=A(66+G)"EXP(- UA(46+G)) 
Y=A(76+G)-UA(56+G) 
v=v+x·cos Y 
W=W +X"SIN Y 

: NEXT G 
710 	 :Z=K".J(VV+WW)"SGN V 

:BEEP I 
:PRINT "TIME= ";U 
:PRINT "RESP. = ";Z 

730 	 :NEXT Q 

ECHO SERIESTM SPEECH SYNTHESIZCRS 
COWIPUTCRS ARE SPEAKING OUTI 

Now you can add intelligible speech to your computer 

without using vast amounts of memory! The ECHO][™ 

speech synthesizer for the Apple* is the first of a 

series of synthesizers based on the same technology 

that made the Speak & Spell'"* a success. 


The initial operating system allows the creation of 

your own vocabulary with phonemes (word sounds) 

while using very little RAM memory (approx. 800 bytes 

+ 20 bytes/word). Enhanced operating systems and 

vocabulary AOMs will be offered as they become 

available. 


The ECHO ] [TM comes complete with speaker, instruc· 

tion manual, and a disk containing a speech editor, 

sample programs, and a sample vocabulary. Sug· 

gested list price is $225. 


See your dealer or contact:

f.occ/ STREET ELECTRONICS 3152 E. La Palma Ave. , Suite C 
~ CORPORATION Anaheim , CA 92806 (714) 632-9950 

*Trademark of Apple Computer **Trademark of Texas Instruments 

Circle 117on Inquiry card. 
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NOW-SUPPORTS ,Jt •r• .t>n . 11 A 01viS1on or Nesta• Systems tncoroorated 
( : < tJn ,111odnrP 	 PET cornin1 l 1·t 

, •001 • ., . ' 
COMMODORE 4.0 BASIC 


ON ALL MODELS, 

INCLUDING 


The Tootkil is lu ttya ssembled.THE NEW 8032! It is not a k1l and reo uires no 
special 1001s 10 install . 

•..•............ 	 ............•••• 


I want to save 

programming 

time and money. 

Send me The BASIC Programmer's Toolkil that will give 

my PET 10 new and useful commands. 

Fill in lhe appropriate line below: 


Oty. TK-4.0 Toolkit(s) @ $39.95 each 

Oty. TK-160 Toolkit(s)@ $39.95 each 

Oty._ __TK-80P Toolkit(s) @ $59.95each 

Want to charge it? Call (415) 493-TOOL, or fill out the 
form below. 

Enclosed is a 0 money order D check 
•: (If charging): D Bill VISA 0 Bill Master Card.. 
: Charge Card-----------Exp. Oare __ 

o Master Card lnlerbank N umber·----------­•• 
• Signature---------------­

Please include the amount of the Toolkit, plus $2.50 for 
shipping and handling . Please allow 30 days for delivery 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WI LL REFUND YOUR MONEY. 
SEND TO: 

Address----------------- ­

C1ly•_________s1atB----Z 1p.___ 

Pr.one----------------- ­

MAI L TO: 	 Palo Alto !Cs 
A Division of Nestar Systems, Inc. 
430 Sherman Avenue 
Palo Alto, CA 94306 

: 	 (415) 493-TOOL Dealer inquiries invited. ,•....•.•••••.............................•.•.••.••••••••••..............................••••••••••••.............. 

PET"' 1s a 1rademark o l Commodore Bus•ness Machines. !nc The BASIC Programmer's Toolk11•• 1s a t<aaem ark ot Palo Ano ICs. a a iv1s1on of Neslar Sys1ems. Inc 
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•••EVERYTHING FOR YOUR TRS·SO'e • • 
• TRS-80'" is a lrademarl< of the Radio Shacl< Division of Tandy Corporation 

_LL .~-LI8 . * All orde r proces ed within 24-Hours 
A .•--A~~Ja ~~ * 30-Day money back guarantee on all TRSDOS Software 
~-:!... *Add $2.00for shipping in UPS Areas 

M0D 11 P R 0GRAMS */:;d$J4~gJ":u~i~~0v.~,A~0tc;!;';a ~';:;!xico 
- * ~e will match a~y bona/ide aduerrised price 

m any of the Ma1or Compuler Magazines 

(1 ) ELECTRIC PENCH. IM •chael Sh1oye1 S<>llware) M'ICROSOFT EDITOR ASSEMBLER PLUS mclud1 ng (1) CP/M ~ LilebOat A:ssocitue:s> ..an al1erna1we A 	 Comp1e1e worc;1 processor with ex tensive edi1Jn9 ancfi operorlng •ystom lo r tM MOD· ll 1hal allows MOD· ll A 
pnn,er rorma11 lng 1~a1ur0$ .... $325 (STANDARO ~rr~~~~~~ l~~i;:,~~.~ ~:~;~~ !~',Z:1~~~ ~f~r:~~: T o wner.s to use any o~ 1ho nundr ds or p1og ra.ms 
TASOOS VERSION) .. $3$0 (OIAB~O. NEC OROUME to disk . dynamic debug rac.1llty fZBUG) entende<:I • available un.der CP/M $ 170 

1 
L 	 t LTRSQOS VERSION) 	 editor c:ommand:s_..$12S.. 

12) CPIM 	 HANDBOOK . !Sybo•) 3 slop•by•SICP 
1	 1L ~2ti~~~~~l ;!~~:i'.:1, AfN;i~~6~~Eg~l~~:~t ~1;J ~ti:!,~~~~~:0~11~~.~ ;~!~~~R:~:~r~h~~-:::~r~ r ~~~~ ~o~~~n~:~~;u1~:~~~i:r :.:~~1~" ::~;,~~~he L 

INVOICING AND PAYROLL (Sm•ll Business Sysl~ms large h11rd disk dr ives ..comp1eie1v com,pa11ble with prac11c al hmts rcterence 1ables . $1l 9S 
Group) an ox;•oMrvo bus1noss s~stcm ror 1ho serious your rnuslmg 'SoUwaro arKI Hie:5-. .allows up lo 20 • 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE. 
Ordm ated system...$225.. . per module.. .$1299 10, 1ho able •o haml!le thou~1m(j~ o• me~.. $400 

s 	 t puser... can be userJ one module at a time Of as a co­ megttby tes o• s•orogn (and la rgo.r) ...diroctory 61.pand· 
ACCOUNTS PAVABLE., INVENTORY CONT'ROL. 

complete sys1om ANO PAYROLL (Peach1re-e Sot1ware). require-s CPI M 0 p3) CAMEO HARO DISK DRIVE CONTROLLER and MI CROSOF't' BA.SIC. p1or0$SEOn.:tr bu.S•tlOS:S R 
coming soon (Novembe r 1?) • systoms .. lum key operauoin .can be us.ed es. singleF i3t~~~~~~L ~!~~i~e.A~;~~~6SA~E~~~~~~EL t mOdyles O• as a coord inated sys.tam SSOO per 0ANO PAYROLL (C<>mpuma•).. • e<>mprorn usor Ofl · 1141 HARD DISK DRIVES .. eom1n9 soon (Nov. 1?). module..$2500 for the comp l e~c syst m 

ented business. sys tem...can be li$ed one module a1 111 (15) H 6 E COMPUTRONICS, INC. SHARE-A· T 	 G11mt1 or as a COOfdinarod systom...S.140 po, moduta 	 (4) WORO~STAR . Th.o ulC1m 310 wOJd pfOC·essor a
PROGRAM DISKETTE n . works under TR SOOS.. a

$99S lor rhe complete system 	 menu driven w ord processing sr stc-m that c.on be us.ed
colloc11on ot programs wt1Uen boy MOO-II owners., • with any pnnler All slandrtrd word proce:s:smgw (4) M OD- II UTIUT\' PACKAGE ! Aocet Compu1eo) .. , pr~ r~ms Include data base managomen t.. .a w ord t comm.1u-.d.s aro mcluded... plus man.,. unique com­ R 

ad'ds Jmportrml uhl i•les to TR SOOS ..copy ri.le'S mands Ql'll~ tound on WORD ST AR ro<iuircis CP/ M proc essor. ,mrpi l :system. mortgage C8 lculat1ons ..


A 5-0~ecliv I~ ., l1tste1 and mo re 1.tccuH•1e h ie copy1.ng .. $49~. 

checkbook r(tg i$18 r and many others $8 (ai;t (j $3 

repai r bad dlre-cto11 es ... displays sorted d irec tory ol ~SI B9e OUISldo OI the UnHed Staie. . Canada and A . 
an hies on 1 to 4 d i.sk ddvos... SUPER:ZAP .ch.ango Meuco] . FREE 1f YO\I Hnd u:s o dl.slcelte cont111n1ng (5) MAIL LIST MERGE ..An 000 on p3cko9e lh81 •tR d•s.k ID .and mo1e .. $1 50. 	 a ptogram thal ean be added to the SHARE-A-PRO" etllows 1hO uso-r 10 send lorm leuers (c reated on M 
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A Bug in BASIC 

W D Maurer, Dept of Electrical Engineering and 
Computer Science, The George Washington University, 
Washington DC 20052 

The purpose of this article is to describe and analyze a 
particular bug that is common to a number of BASIC sys­
tems for microcomputers. Specifically, of fifteen micro­
computers surveyed, four of them had this particular bug 
in their BASIC, nine of them did not, and the remaining 
two had the bug in one version of their BASIC but not in 
the other. The bug is illustrated by a simple BASIC pro­
gram that runs properly on the systems that do not have 
the bug and encounters a run-time error on systems that 
do have it. By comparing the program inputs that cause 
erroneous behavior with those that do not, the cause of 
the bug is traced, and two possible corrections are sug­
gested. One of these is quite elegant and results in almost 
no change in running time or space requirements. It is, of 
course, rather common for programmers to accuse either 
the hardware or the system software of being at fault 
when their programs have bugs. The analysis here may 
serve as an example of a valid isolation technique of a 
bug's source in system software. 

The program illustrating the bug is shown in listing 1. 
It accepts some numbers from the keyboard, checks for 
the presence of the number 0, and checks for duplica­
tions , Sample inputs and outputs are shown in listing 2. 
Of the six test cases in listing 2 on page 190, only Test IV 
and Test VI cause problems; both correct and erroneous 
behavior are shown. Table 1 gives the names of the 
microcomputer systems and their respective behavior. 

There are no easy explanations for the presence of this 
bug. As should be evident from table 1 on page 194, 
many of the lowest-priced systems are free from the bug, 

Listing 1: A BASIC program that sometimes causes a NEXT 
WITHOUT FOR error. 
10 DIM T(IOO) 
20 PRINT "HOW MANY NUMBERS?" 
30 INPUT N 
40 PRINT "INPUT ";N;" NUMBERS'' 
50 FOR C "' 1 TO N 
60 INPUT T(C) 
70 NEXT C 
00 FOR C "' 1 TO N 
90 IF T(C) "'O THEN 130 
100 NEXT C 
I I 0 PRINT "ZERO IS NOT PRESENT" 
120 GOTO 140 
130 PRINT "ZERO IS PRESENT" 
140 FOR R=l TO N-1 
150 FOR C"'R+ 1 TON 
!60 IF T(RJ = T(C) THEN 210 
170 NEXT C 
180 NEXT R 
190 PRINT "NO DUPLICATIONS" 

200 GOTO 220 

210 PRINT "T(";R;") ,,, T(";C;")" 

220 END 
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as are many of the highest-priced systems. A large pro­
portion of the BASIC systems surveyed, with and with­
out the bug, were produced by a single software supplier; 
other systems, with and without the bug, were not. We 
draw no general conclusions about the general relative 
suitability of the various systems; many of the systems 
that exhibit the bug have numerous advantages when 
compared to systems that do not have it. 

As we shall see, there are various ways to circumvent 
the bug. That i.s, we can rewrite the program so that it 
still does the same thing as before, without encountering 
the bug, and we can also do this in a variety of ways. 
This, however, does not change the fact that there is a 
bug. We have the incontrovertible evidence of a simple 
program that dearly ought to run, that does run on nine 
microcomputer systems, and does not run on another 
four systems. 

The bug has to do with FOR ... NEXT loops in which 
there are abnormal exits. Many programmers are still 
under the erroneous impression that this is illegal-that 
you are not supposed to jump out of a FOR loop. On the 
contrary, it is illegal to jump into such a loop. Abnormal 
exits from loops are absolutely necessary in programming 
for such tasks as searching (as illustrated here), error 
exits, and, in general, the treatment of special cases. 

Let us now analyze the bug. It is clear from listing 2 
that the problem arises at statement 180. The error 
message, NEXT WITHOUT FOR ERROR IN 180, means 
that there is a NEXT statement (180 NEXT R) that does 
not have a corresponding FOR statement. But this is 
clearly false; there is a corresponding FOR statement (140 
FOR R=l TO N-1). 

Is the problem the expression N-1 in statement 1407 ll 
statement 140 is changed to 140 Z=N-1and145 FOR 
R=l TO Z, the bug is still there. So this is not the prob­
lem. ­

Can we ever get to statement 180 without encountering 
the bug? If we look at Test I, we see the message NO 
DUPLICATIONS. Clearly this was printed at statement 
190, and there a.re no jumps to 190 in the program, so the 
only way to get to 190 is through 180. Thus, in Test I, the 
computer got through statement 180 with no problems. 

How did we get to statement 1807 There are no jumps 
to 180 in the program either; so we must have gotten 
there from 170 NEXT C. Could this have caused the 
problem? Since the problem is that the system thought it 
was not in a loop when it got to statement 180, we now 
consider the possibility that the system thought it was 
coming out of an outermost loop at 170 NEXT C. 

Could the system have thought it was coming out of 
one of the earlier loops? The FOR statement correspond­
ing to 170 NEXT C is 150 FOR C=R+l TON. But there 
are two earlier FOR loops that use C, one starting at SO 
and the other starting at 80. Could this be the source of 
the confusion 7 

If so, it was probably the loop starting at 80 that 
caused the problem. The loop starting at 50 is completely 
self-contained, but the loop starting at 80 has an abnor­
mal exit: 90 IF T(C) =O THEN 130. Here is our hypothe­
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Listing 2: Test runs of the program in listing 1. Test TV and Test VI can each retum two sets of behavior, one for versions of BASIC 
that correctly execute the program and one for versions of BASIC that do not. 

IRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS Test I 
?6 
?7 
?8 
?ID 
?12 
ZERO JS NOT PRESENT 
NO DUPLICATIONS 

JRUN 
HOW MANY NUMBERS? 
75 
INPUT 5 NUMBERS Test II 
?4 
?7 
?2 
?4 
?10 
ZERO IS NOT PRESENT 
T(l)~T(4) 

JRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS Test Ill 
?3 
?7 
?9 
?2'3 
79 
ZERO IS NOT PRESENT 
T(3) =T(S} 

>RUN 
HOW MANY NUMBERS? 
75 
INPUT 5 NUMBERS Test IV (correct) 
74 
?O 
?7 
?12 
?6 
ZERO IS PRESENT 
NO DUPLICATIONS 

sis: when this abnormal exit was taken, the system did 
not realize that it was not in a loop any more. Then, 
when it came to 170, it thought that it was finally coming 
out of the loop that started at 80. Since this loop was an 
outermost loop, the system thought that it was no longer 
in any loops at all Under these conditions (if they ex­
isted), a NEXT statement, such as the one at 180, would 
truly be an error. 

This hypothesis is certainly plausible, but it has to be 
checked. Specifically, does it account for the fact that 
Tests 1 and Ill worked, while Tests IV and VI did not7 In 
Tests I and III, we print ZERO IS NOT PRESENT. This 
was done at 110, and it is not too hard to see that in this 
case the abnormal exit is not taken; we never jump from 
90 to 130. In Tests IV and VI, we print ZERO IS PRE­
SENT, and under those conditions we do jump from 90 to 
130. This behavior is consistent with <?Ur hypothesis. 

Why did Test V work? The message T(l)=T(4) is 
printed by Test V. Looking at statement 210, we can see 

)RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS Test V 
?2 
?6 
?8 
72 
70 
ZERO IS PRESENT 
T(l) ""T(4) 

>RUN 
HOW MANY NUMBERS? 
75 
INPUT 5 NUMBERS Test VI (correcl) 
?7 
?O 
?24 
?I 
724 
ZERO IS PRESENT 
T(3) ~T(S) 

]RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS Test IV (erroneous) 
?4 
?O 
?7 
?12 
?6 
ZERO IS PRESEN T 
?NEXT WITHOUT FOR ERROR IN 180 

JRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS Tesl VI (erroneous) 
?7 
?O 
?24 
?I 
?24 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 

that we must have had R = 1. Looking at statement 140, 
we can see that we must have b~n in the first iteration of 
that loop (since R =l) and that we made an abnormal exit 
from 160 to 210. Thus 180 was never executed . Again this 
behavior is consistent with our hypothesis. 

What happens if we change C to D in the earlier loop? 
If we go back to statements 80, 90, and 100, and change C 
to D throughout these statements, the bug disappears. If 
we change C to D throughout the loop at statements 50, 
60, and 70 (and leave 80, 90, and 100 without change), 
the bug does not disappear. This tells us two things. First, 
the bug has nothing to do with the loop at 50, 60, and 70 
(again consistent with our hypothesis). Second, the bug 
definitely does have something to do with variable 
names . The confusion is between FOR Cat 80 and FOR C 
at 150, and the confusion goes away if one of these is 
changed to FOR D and if other corresponding changes 
are made. 

What happens if we change the earlier loop so that 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
fo r any mu lti-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and prob lems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Au tomatic 
Record Lock ing featu res 
solve these problems. 

For example: normally 
al l users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking w il l deny all 
other users access to the 
record unti l the up-date is 
completed. So records 
are always accurate, 
up-to-date and integ ri ty 
is assured. 

Pros demand fi le & 
automatic record locking . 
OASIS has it . 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

(THEN COMPARE.) 
Without this control, 

unautho rized users could 
access your programs and 
data and do what they like. 
A frigh ten ing prospect 
isn 't it? 

And mu lti-users 
can multiply the problem. 

But with the Logan, 
Password and Privi lege 
Leve l features of Multi-User 
OASIS, a system manager 
can specify fo r each user 
which programs and files 
may be accessed -
and for what purpose. 

Security is fu rther 
enhanced by User 
Accounting-a feature that 
lets you keep a h istory 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi -user system 
is often not even practical 
on computers l imited 
to 64K memory. 

OASIS Re -en trant 
BASIC m'akes it practical. 

How? 
Because al l users use a 

single run-li me BASIC 
module, to execute their 
compi led programs, less 

memory is needed . Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available-because it 
services more users. 

Sound like a pro feature? 
II is. And OASIS has ii. 

AND LOTS MORE ••• 

Multi-UserOASIS supports 
as many as 16 te rminals 
and can run in as l itt le as 
56K memory. Or, with 
bank switching , as much 
as 784K. 

Multi -Tasking lets each 
user run more than one 
job at the same time. 

And th ere 's our BASIC ­
a compi ler, in terpreter and 
debugger all in one. 
An OASIS exc lusive. 

Still more: Editor; Hard 
& Floppy Disk Support ; 
Keyed (!SAM), Direct & 
Sequential Fi les; Mai l-Box; 
Scheduler; Spooler; 
all from OASIS . 

Our documentation is 
recog nized as some of the 
best, most extensive , in the 
industry. And, of course. 
there 's plenty of 
application softwa re. 

Put it all together and it's 
easy to see why the rea l 
pros like OASIS. Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAll_ABLE FOR 
SYSTEMS AMos.Compuco•p. Cromcmco. 
Della PtodUCIS. O.go1al Gtoup. O.go1a1 
Mocrosyslems; Oynabyle ; Godboul . IBC . 
tMex . sn 1 e.-syst~ms: Nor1tl Sttir : Onyx , 
SD Sys1ems. TAS 80 MOd II , Vec lor 
Graphic , Vor•meJt 

CONTROLLE RS Bell Con1ro1s. Cameo . 
Co1vus. Kon an. M1c.roma11on. Mteropol1s. 
Taruen . Te1e1ek . Thin er1oys . x Comp 

Wotc for comple1e. 
troo Appl1ca1ton Sorrware Ouecio ry 

PLEASE SEND ME: 

Price 
wl,h M•nu11 

Producl Ma n 11•I Onll' 

OPERATING SYSTEM 

~l~~~~~~~gt:~g& , 
F~I<! M:in.:igemcl"ll: 

UfiiH Acco\ln.lino: 

Oevu:~e Onve1s ; 

Print Spooler; 
Cieneral Tex' 
Ed•IO•. CIC l 

5150 $ 17 ,50 
MULTl·USEA 
SINGLE·USEA 

350 '1.SO 

QASIC COMPILER/ 
1NTERPAHnt OEBUGOER 15 00100 

RE· ENTRANT QASIC 
COMPI LERI INTE RPA ETER/ 
OEOUGGER 1$0 15.00 

DEVELOPMENT PACKAGE 
IMaero ACHTlblo•: 
l m kaCJ O' Eo11o,; 
Oebugg.et~ 150 is.co 

TE XT EDITOR• 
SCR IPT PROCESSOR 150 I S 00 

DIAGNOSTIC & 
CONVE RSION UTILITl~S 

(Mcmorv res! , 
A~=cmb•y la,g1.1<11Qo; 
Co.rnoartcts. File 
Rcco•·C!'ry. Dis T~s 1 : 
r1lq Copy trom 
01he' OS. eie .J 100 1>00 

COMMUH ICA'10NS 
PACKAGE 

l c,m,n3t Er'l'lul:t.ro' ; 
15 .00 100F11c Send t. ~oc:o1 1i1 0J 

PACKAGE PRIC E 
(All OI .AbOYO) 

SINGLE-USER 500 60.00 
MULTl ·USE R 8.10 60 00 

FILE SORT 100 1500 

C080L-ANS I '7< 150 35.00 

Ord~ r OASIS from : 


Phase One Systems, Inc. 

7700 Edgewater Drive , Sui te 830 

Oakland , CA 94621 
Tcl<!phone (415) 562·8085 
TWX 9 10·366-71:39 

NAME~-~------
STREET (NO BOX=) ___ _ 

CITY_________ 

STATE ZIP _ ___ 


AMOUNT$___ 

(Allach system descr1p1oon; 

add 53 fos shipping ; 

Ca lt fornra 1esodents add sales tax) 

O Check enclosed O VISA 

O UPS C.0 .D. O Mastercharge 

Card Number ______ 

Expiration Date ______ 

Signature _______ 
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BUY 
' 

ONE of these great professional books 


MINICOMPUTER SYSTEMS, Org•nlz•· 

lion, Progr•mmlng, •nd Appllc:•tlons. 

By Richard H. Eckhouse, Jr. and L. Robert 

Morris. 2nd Ed.. 491 pp., illus. Updated , re­

vised, and expanded, this Is a book for every 

systems programmer, systems designer, 

computer sclentlst, and applicalion specialist 

who wan1S to know more aboul mlcr<icomputer 

hardware, software, and design. 

787 /026 Pub Pr., S21 .95 Club Pr., S17.75 


BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL­
11 BIT lllCll.OPll.OClllOll. All.CHITICTUll.I. IOF'TWAll.I lllYCHOLOOY1 Hum•n FactOfa In 

By T. DollhoH ~~:~~~!~n•nd lnlorm•tlon •r•t•m•. By B. 
582003·X Pub. Pr., $24.95 Club Pr., $19.95 

789n97 Pub. Pr.. $24.95 Club Pr.. $18.95INFOll.llATION 11.ITRllYAL IYSTl!llS1 
Characterl•tlc•, Te•tln11 •nd lv•lu•tlon, ANALOG BYITllll FOR MICROPll.OCHSOll.S 
2/e. By f' W. Lancasler AND lllNICOMl'UTIRI. By P. H. Gamm 
582000·5 Pub. Pr., S22.95 Club Pr., 517.95 780/496 Pub. Pr., S18.95 Club Pr., $14.95 

MICROPll.OCISSOll.S Al'ICMITICTUll.I AND HANDIOOK 0, MICROCIRCUIT DHIQN AND 
Pll.0011.AMMINQ. By W. F. Leahy Al'l'LICATION. By 0 . F. Stool & M. Kaufman 
78'(612 Pub. Pr., $24.50 Club Pr., SIB.SO 6171961 Pub. Pr.. $34.50 Club Pr., 525.50 

DATA BASI! COMPUTRRI. By 0 . H. Btay 6 H. A MICll.OPROCllSOll.l(MICROCOMPUTRll.S 
Freeman SYITIM DlllQN, By Texas lnSlrumenls, Inc. 
582042·0 Pub. Pr, 519.95 Club Pr., $16.95 6371SIX Pub. Pr., $24 .50 Club Pr., $19.50 

ELECTRONICS DICTIONARY. By J , Markus DATA BAii DlllQN, By G. Wiederhold 
404/313 Pub. Pr., $24.50 Club Pr., $19.50 701/30X Pub. Pr., $25.95 Club Pr., $19.95 

when you Join the 

AUTOMATIC DATA PROCESSING 

HANDBOOK. Edited by The Diebold Group. 

976 pp., 26911/us. written by a stall of interna­

tionally recognized authorities on ADP, this 

comprehensive handbook explains systems, 

programming and the languages, communlca· 

ilons processes, and the design and installs· 

tlon ol today's computers. 

168 /075 Pub Pr., $44.95 Club Pr., $31.50 


SOFTWARE ENGINEERING Edited by 

Randall W. Jensen and Charles C. Toni es. 580 

pp., illus. Thi s book examines all phases ol 

software engineering. 11 provides an inte· 

grated treatment ol the true foundations of el· 

fectl ve project management and also serves 

as a dependable gurde for designing better 

programs. Implementing them more elficiently. 

and protecting them from thelt or misuse. 

7811367 Pub Pr., $27.SD Club Pr., $19.95 

THE GIANT HANDBOOK OF COM· 
PUTEA PROJECTS 8y the Edilors of 73 
Magazine. 504 pp.. 217 illus . This oookshows 
you how to build computer equipment lrom 
scratch-either as a hobby in itself or as pa.rt 
ol another interest such as amateur radio or 
electronics. The book starts with the funda· 
mental and then covers such projects as com· 
puter games, a bionic clock, a computer· 
controlled thermometer, and much more . 
582012-9 Pub Pr., $'15.95 Club Pr., $13.50 

PAINTED CIRCUITS HANDBOOK. 
Edited by C. F. Coombs, Jr. 2nd Ed. , 634 pp.. 
595 Illus. Covering the subject of printed cir· 
cults from the design's Idea to final accep· 
lance, this enormously well-received work in· 
eludes double-sided plated boards through 
printed boards and also the maior variations 
sucn as muUHayer and ll&lClble circuits. 
126 /089 Pub Pr., $32.50 Club Pr., $24 .50 

ELECTRONICS ENGINEERS' HAND· 
BOOK. Editor in Chief, D. G. Fink. 2, 104 pp., 
2026 Illus. Brings together in one Instant­
re ference volume the essential prlnclples, 
data, and design Information known today on 
Iha components, ci rcuits. equipment, and sys· 
lams of au the various specialties that make up 
modern electronics. 
2091804 Pub. Pr. , $57.50 Club Pr. , $40.50 

PRINCIPLES OF INTl!RACTIVI! COM· 
PUTEA Q.RAPHICS. By William M. New· 
man and Rober1 Sproull. 2nd Ed.. 544 pp., 
Illus. Now In a revised, updated Second Edi­
tion, this Is a volume thal has long been THE 
standard source ol lnformatlon for designers! 
411l'387 Pub Pr., $26.95 Club Pr.. $20.95 

81T·SLICE MICAOPAOCESSOR DE· 
SIGN. By John Mick and Jim Brick. 398 pp. All 
in one place-the crucial information you·ve 
been needing about the 2900 family of b1t-sUce 

microprocessor components. This remarkable 

"first" designs right belore your eyes not just 

one but two complete 16·bll machines! 

417/814 Pub . Pr.. $'18.50 Club Pr., $14.50 


MICROPROCESSOR INTERFACING 

TECHNIQUES. 8y Rodney Zaks and Austin 

Lesea. 3rd t:d., 456 pp., with 405 illus., dia· 

grams , and rabies. With the availability of LSI 

fnterface chips and the easy-to-follow 

guidelines in this text, designing an entire sys­

tem canoe almost simple! The book includes 

lnpu1fou1pu1 techniques for communicating 

with the external world .. . a survey of the latest 

Interlace chips . .. guidelines to Interface \he 

CPU to major peripherals . .. a detailed case 

study of real 32·channel multiplexer ... lools 

for troubleshooting microprocessor systems 

... and much more! 

582050·1 Pub Pr. , $25.00 Club Pr., $19.95 




and GET ONE FREE (values up to $60.00) 


COMPUTER PROFESSIONALS' BOOK CLUB 

MICROCOMPUTER INTl!RFACINO By 
Bruce Artwick , 352pp., I 17 illus. In this up-to­
dale, complete design guide you'll find the de· 
tailed descriptions and explanations neces­
sary to enable you to seect , build , and inter· 
lace microcomputer systems to virtually au 
applications. Advanced interface devices and 
methods are thoroughly examined and illus­
trated, with-emphasis on design procedures, 
optimization. performance . and reliabil ity. 
78~43& Pub Pr.. $21. 95 Club Pr., $16.95 

PROGRAMMING THE 8502 By Rodney 
Zaks. 2nd Ed.. 388 pp., Illus.. softbound. A 
"must" reference work in its original edition , 
this second edition has been increased by al· 
most 100 pages. with material added to the 
introductory chapter and to the chapter con· 
raining advanced inlormation on data struc· 
tun~S- Formulas, diagrams, tables. and practj­
cal examples on almost every pate make its 
contents easy to grasp-and a solid refresher 
for computer professionals who wish to 
double-check basic-s or any specific 6502 fea· 
tures . 

582048-X Pub Pr., $12.95 Club Pr.. $10.95 


ELECTRONIC GAMES, Dealgn, Pro· 
gr•mmlng •nd Troubleahootlng. By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 
Illus. Information you need to design, program, 
and troubleshoot electronfc games is right 
here in \his widely popular hands-on guide. 
D871210 Pub. Pr.. $21 .50 Club Pr.. $16.50 

PROGRAMMING THE zao By Rodney 
Zaks. 624 pp., with diagrams. rabies. and 
exercises. Whether you are already lamiliar 
with programming or have never programmed 
a1 all , you 'll gain a firm understanding or the 
zeo with this book. It describes all concepts in 
simple yet precise terms-building progres­
sively lowards more complex techniques . 
582049·8 Pub Pr.. $14 .95 Club Pr.. $12 .70 

COMPUTER DICTIONARY AND HAND· 

BOOK. By Charles and Robert Sippt. 624 pp., 

illus. This handy reference/guide defines and 

explains a wide range of computer proce­

dures. products . problems . and applications. 

Appendixes provide a "' slate·of-lhe arr· guide 

to essential computer concepts . 

582079·X Pub. Pr., $29.95 Club Pr.• $24.95 


MICROPROCESSOR PROGRAMMING 
AND SOFTWARE DEVELOPMENT By 
F.G . Duncan. 320 pp., with diagrams. tablas, 
and index. For the experienced professional 
who's a newcomer to microprocessors ... this 
is the Introduction 10 microprocessor pro­
gramming you've been hoping for ! One carelul 
step at a lime, lhe author tracks through his 
subject with thoroughness and clarity. The de· 
tailed discussion is based on lour widely used 
processors-the Motorola 6800, Intel 8080 
and 8085, and Zllog Z80. 
582069-2 Pub Pr., $28 .00 Club Pr.. $21.50 

SOFTWARE DEBUGGING FOR MICRO· 
COMPUTERS. By Robert C. Bruce. 351 pp., 
illus. In jargon free language. the author takes 
you throug'h fundamental methods lor finding 
errors, glitches. and fault s in programs . , . 
goes on to more complex techniques for track· 
ing down and exterminating program bugs , . , 
and then combines these techniques Into a 
complete debugging plan for flnding and cor­
recting errors in large, segmented programs. 
582075-7 Pub Pr., $18 .95 Club Pr., $14.25 

MICROPROCESSOR 
APPLICATIONS MANUAL. By Motorola 
Semiconductor Products. Inc. 720 pp., illus., 
8'h JC 11 format. With nuts-and·bolts pracUca.I· 
ity, thl.s manual by Iha Motorola people (who 
should know) gives you detailed applications 
information on microprocessors and assumes 
no prior knowledge on your part about MPUs. 
43!Y278 Pub Pr. , S42.50 Club P1. , S29.50 

ENCYCLOPEDIA OF COMPUTER SCI· 
ENCE. Edited by Anthony Ralston and C. L. 
Meek, 1,500 pp.• 60 Illus., 100 charts, 7 JC 10 
format. This first and o_nly ln·depth coverage of 
the entire lle ld of computer science In a single 
volume is comprehensive and completely up 
todete. 
769 /01X Pub Pr.• S60.0D Club Pr., $39.95 

PROGRAMMING LANGUAGES. By Allen 
B. Tucker, Jr. 439 pp., Illus. Gives you nol only 
the principles of design but Iha applications of 
slx major programming languages. Shows you 
their strengths end weaknesses in solving var­
ious representative "benchma.rk" problems. 
6541158 Pub. Pr.. S23 .95 Club Pr.. $16.95 

PERSONAL COMPUTING: Hardware 
and Software B•alca ELECTRONIC 
BOOK SERIES. 224 pp., 175 illus., ours/zed 
8'h x 11 format Gives you comprehensive 
guidance to lhe present state of the art in per· 
sonal computers-an overall sunrey ol the 
technology, and methods available 10 perform 
various tasks, facts about the work others are 
doing-and just how they are doing it. 
191/514 Pub. Pr.. $19.50 Cl ub Pr., $15.50 

Choose any one of these books at the special club discount, and 

select any other as your gift Free of Charge when you emoll 


Why YOU should join now! 
• BEST BOOKS IN YOUR FIELD-Books are selected from e wide 
range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field . 

• BIG SAVINGS-Build your library and save money too r We guaran­
tee savings of at least 15% off publishers' list prices on every book. 
Usually 20%. 25 % or even higher! 

• BONUS BOOKS - You will immediately begin to participate 
in our Bonus Book Pion thol allows yo u savings between 
70-80 % off the publisher's price of many books. 

• CONVENIENCE-14 limes a year you receive the C lub Bulletin 
FREE, fully describing the Main Selection and alternate selections. 
together with a dated repl y card . If you want the Main Selection. you 
simply do nothing-it wil l be shipped automatically. If you want an 
alternate selection-or no book at all - you simply indicate i,t on the 
regular reply card and return il by the date specifi ed. You will have at 
least 10 days to decide. If. because of late mail delivery o f the Bu lletin 
you should receive a book you do not went . just return i t at the Club's 
expense. 

As a Club member. you agree only to the purchase of four books 
(including your first sel ect.ion) over a two-year period . 

r~~~:~;:~~~~::-CTu~------, 

P.O. Box 582, Hightstown, New Jersey 08520 
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Olders f1D111 outsllle the US muSI be p.eJ>OICJ w1m 1n1erno11onol money oioe s in US 
dollars 
Charge my 0 VISA 0 MASTER CHl.flGf ' fxp Cote 
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Nome ----- ­ --------------- ­
AOO<ess ____________________~ 

C1ly. STOl<!. ZIP - ---- ­ --------------
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( 
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,______.... 
I SAVE! I 

I SAVE! I


I SAVE! I 

I WITH osc•s I

I 10010 CLUB I 


e YOU CAN BUY HARDWA RE, 

I SO FTWARE, AND SUPPLIES AT I 
10% ABOVE WHOLESALE * 

I MINIMUM ORDER - $100.00 PERCENTAGE MAY VARY SLIGHTL y I 
• EXAMPLES 

Superbrain 64K $2500.00 I 
NEC 5510 2500.00 
Cen1roni cs 730· 1 616.00 
40 TK Disk Drives 

(T RS -BO Comp.I 310.00 I 
475.00 I 
140.00 

24.00 I 

I 
• SIO Credi I Toward 1st Purchase I 
• Ca1a log of Products 
• Hotline for Orders & Inquires 

• Membership Number to Speed I 
Delivery 

• TERMS -	 Prepayment Mosler · 
Charge & Visa Add 4% Handling I 
-Cash, Certified Check, M.0 . 

I 
Shipments FOB Ph ila .. PA 

• WARRANTIES - All Equipment Carries Manufactu rers Warran ty I 
And Wi ll Be Serviced By Their Manu facturer Or 
Their Represen tative .LIMITED QU ANTITY ON SOME ITEMS . II 

I :DISK SUPPLY co. 641 W. ST. ANDR EWS MED IA , PA :: I 
• I WANT TO JOIN NOW. 	 19063 
• PLEASE SEND MEMBERSHIP PACKAGE . 1: NAME 	 • 1:SfGNA TURE 	 I

I : STREET---------------~:CITY STATE -- ZIP I
I : ENCLOSED IS MY 0CHECK 0 MONEY ORDER 

CHARGE 0MC OVISA Il : 

I 
: ACCT. NO. --------------­
• EXPIRATION DATE..............................·· 1 

DISK SUPPLY Co.1641w. ST. ANDREWS MEDI A, PA 19063 z I 

- PHONE 21 5-461-5437 .................... 


Languages Foru•-----­

System 	 Bug? 

Alpha Micro (Interpreter) 	 no 
Alpha Mlcro (compiler) 	 no 
APPLE (Integer BASIC) 	 no 
APPLE (Applesolt BASIC) 	 yes 
Archives (MBASIC) 	 yes 
Atari 000 and 400 	 yes 
Commodore PET 	 yes 
Cromemco 	 no 
Heath H·11A 	 no 
Hewletl·Packard HP-85 	 no 
IMSAI VDP·80 	 no 
Norlh Star Horizon 	 no 
Ohio Scientific Challenger 1P 	 yes 
Radio Shack TRS·BO Model I (Level I BASIC) no 
Rad;o Shack TRS·BO Model I (Level II BASIC) yes 
Radio Shack Model II 	 no 
Texas Instruments 99/4 	 no 
Vector Graphics (MBASIC 5) 	 no 

Table 1 : A list of computer systems' running versions of 
BASIC that do and do not run correctly due to a bug in their 
handling of the FOR. .. NEXT loop. The systems listed here 
were tested on November 12 and 13, 1980. 

there is no FOR statement? This can be done by simply 
changing 80 to C = 1 and then replacing 100 by two 
statements: 100C = C+1 and 105 IF C < = N THEN 90. If 
this is done, even though the same variable name C is still 
used in two places, the bug disappears. This is further 
evidence for our hypothesis, because now there is no con­
fusion about which FOR statement corresponds to the 
NEXT statement where the bug appears. 

The above changes illustrate ways of working around 
the bug. If you have a FOR loop with an abnormal exit, 
you will never find the bug if that particular FOR loop 
has a uniquely named loop-index variable. That is, if it 
ends with NEXT a:, then nowhere else in the program 
should there be a statement NEXT a with the same a. 

Now let us dig a little deeper. At statement 90, the exit 
goes to 130, while the loop involves only statements 80, 
90, and 100. Why can't some of our BASIC systems tell 
that the exit at 90 is an abnormal exit7 Presumably 
because they have no information whatsoever as to 
where loops start and end. Why would this be the case7 
There is a plausible explanation having to do with the 
relationship between the BASIC interpreter and its 
editor. 

Many of the BASIC systems that exhibit the bug have a 
very close coupling between running and editing a BASIC 
program. The two activities, in fact, can be carried on 
alternately with very little internal data processing to ac­
company the switch-over from running to editing or from 
editing to running. Simple editing, however, may pro­
duce far-reaching changes in the loop structure of a pro­
gram. Adding or deleting a single FOR or NEXT state­
ment can cause the pairing of other FOR and NEXT state­
ments to be changed, even though they are widely 
separated from the added or deleted statement. There­
fore, the decision must have been made not to keep 
FOR .. . NEXT pairing information at run time, with the 
hope that it would never really be needed. As we can see, 
Murphy's law is applied in this case with a vengeance. 

Let us now examine the bug technically in terms of 
stacking considerations. This will also suggest methods of 
fixing the bug . 
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The unique 
and valuable 

A MicrOCOiiiputer 


components of the MicroAce 
The MicroAce is not just ilnother personal 

compu rer . Ouiro apan lrom its exceptionally low 
p1icc, the M icroAce has two uniquely advanced 
com1>onen ts: the powerful BASIC interpreter. and 
the s11n1>le teach yourseU BASIC ITlilnual. 

The unique versat ile BASIC inte•preter oflers 
1cma1kable p•og•amming advantages: 
• 	 Unique 'one-touch' key word entry: the 

M icroAca eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, a te.) have t heir own sl ngl&-kay anuy . 

• 	 Unique synrnx check . Only lines with correct 
syntax are accepted into programs. A cu1sor 
idenr i fi~ eno•s immediately . This 1>rcvcms 
n11 try o f long and complicaled programs with 
laults only discove•e<t w hen you try 10 ntn 
1hem. 

• 	 Excellent s 11 in~1 · hand li ng capabili ty takes up 
10 26 siriny variables of anv lnnglh. All strings 
can undergo all re lational tests (H. !J· 
compaiisonl . The M icroAce also has s11 in9 
Ulpu l 10 rr.quest a 11110 o f rex1 when 
nccess111y. Stri ngs do not need to be 
dimcnsionert . 

• 	 Up to 26 singl ·•dimension arrays . 
• 	 FOR/ NEXT loops nested up 26. 
• 	 Variable names o f any lenn1h . 
• 	 BASIC l1m9uage also handles lull Boolean 

arirhmc ric , condi1ional expressions. etc . 
• 	 Exce1>1ion<1 lly powerful edit taci lit ies. allow s 

rnodilica tion of existing p1091<1m lines. 
• 	 Randomise hmcrion, useful for games ancl 

secret codes. as well as n101e serious 
applications 

• 	 Timer unde< program control . 

ZOO A m1c roprm:t...,sor Socke ts tm 
ct..p , w1dolv 1ecot1111S41d TV , C.OS.~u 1 lC 
.1s 1lli! hf!5't evc1 m;1f l•? recordt!•. 

l)o()Wer 
supply. 

i Ii ii ii ii ii • ii ii•
llli li•illm illil• 

Your M icroAce kit 
contains .. . 

• 	 Printed d rcuil IJoard, w ith 
IC sockels lor an ICs. 

• 	 Complete components se1 .
including all ICs·all 
manufacwred by selec ted 
world- leading suppliers. 

• 	 New rugged keyboard, 

rouch·sensi r•vc. wipe clea n. 
• 	 Aoadv·mouldcd case_ 
• 	 Leads and plugs lor 

connection to domestic TV 
and casse lle recorde<. 

(Programs can b • SAVEcl 
and LOADed on 10 a 
portable casseue recorder.) 

• 	 Mains adaptor of 600 mA 
ar 9VOC nominal 

unregulated. 


• 	 FREE course in BASIC 
programming and us..r 
manual . 

for everyone at 

a Micro Price 

The IMicroficCil - a new generation of 

• 	 PEEK and POKE onat.ile en1ry of machi ne code 
instru ctions. USR cm•ses jump to 11 user's 
machirie languaue sub rou tine. 

• 	 High-resolution graphics wi th 22 standard 
g•aphic symbols . 

• 	 All characters prin table in reverse under 
pro9ran1 conlrol . 

• 	 Linfrs o f ur1limired lurl\lth. 

'Excellent value' indeedt 
For just $149.00 (inc luding ha ndling charge) you 

gel everything you need to build a personal 
compurcr at homfr... PCB, with IC sockets fo• aU 
!Cs: case; loads lor dirric t connecti on to a casseu e 
recorder and television fhl11ck and w hote or color!; 
everythingI 

Yot tho MicrnAco w<1 Uy is a complete, powerful, 
full laci liry computor, matching or surpassing 01her 
pcrs.onul computers at sovoral t ~mos rho p rice . 

The MicroA cc is programmed in BASI C. and you 
can use it to do qui to li tcrnlly anything, lrorn playin!J 
chess 10 managing a business 

The M icroAce is pleasantly straight forwa•d to 
assemble, using a line t ipped solclmmg tron . II 
immediately proves what a good job you've done: 
connecr it to yow TV ... link 11 ro lhe mains adaptor 
. .. and you're ready to uo. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

Tho Mic10Aco owfrs its remarkable low price to i ts 
remarkflble dBsign: 1he whole system 1s packed on 
to few er. 11ew e1 , moro power1ul and advanced LSI 
chips. A sir19le SUPER ROM . for insranco, contains 
the BASIC interpretc•, the cha racter ser. opera1ing 
system. and monilo<. And the MicroAce I K bv1c 

JOIN THE REVOLUTION - DON'T GET LEFT 

BEHIND - ORDER YOUR MICRO ACE NOW!! 


~ - - - - - - - - - - - - - ,I ;;nd Check. Money Order or Quote your Credil Card No. to : 
M lcroAca 1341! East Eding r, Santa Ana. California . Zip Code 92705_I or phone 1714) 547 2526quoting your Credi t Card Number . I 

I 	01 1r1r•1i1v Oasc:1ip1ion Uniit Prico TOTAL ~ A I 
0~=~I 	 I 


I 
Checi< 
Money Order 
Master Charge I 
VisaI 	 Card N0-------- 1 

I 	 Exp. Date______ , 

I 	Narnu I 
A<klress

I 	'"·1y _______ __ s1a1e Zip ____ J 

miniature computers 
A COMPLETE COMPUTER 


for $149.00 for 1K Kit 

Post and Packing FREE 


!Add 6% Tax for Shipmen ts inside Califurnial 


RAM (expirndahle lo 2K o n board) is rouyhlv 
equiva lent to 4K byres in a cor1ven1iooal con1pu1er 

typically sroriog 100 lines of BASIC. (Key w ords 
occupy only a single byre.I 

Tho display shows 32 characte•s by 24 lin(!S . 
And Benchmark tests show 1ha1 rhe Mic10Ace is 

las ter than all other prnsonal computoos. 
No o ther personal compulo• offers this unique 

combination of high capability and low priw . 

The MicroAce teach-yourself 
BASIC manual. 

II Iha leatur"" of the BASIC onrnrpro tor mean 
~Ille to you -don' t worry. They'rn all explainccl in tho 
specially-written book lrce with every ki l! The book 
makes learning easy, excuing and enjoyable. and 
1epresents a complete course in BAS IC 
p1ograrnrning-from fifs1 p1inc:iples 10 comple~ 

prOg•ams. (Available separa lely·purchase price 
relunded ii you buy a M icroAce later .l 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon 10 o•der today for the earliost possibln 
delivery . All orders will b<> rlesparched in st1ic t 
•Ota tion . II yO(J are unsuccosslu l in construct ing 
your kit, we will repair it fo1 a fro o f $20.00, post and 
packing FREE. Of COlH SC, yOl• may rm urn your 
MicroAce as •eceive<l w ithin 14 days for a full 
re fund . W e want you 10 be satislied beyond all 
doubt and we have no doubt that you w ill be . 

......iliiliiliiliiliiiliiiiiiiliiliilill........................... - .......... - - ....... - - ...... ... 
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6809 

SOFTWARE 


POWER TOOLS 

BY MICROWARE"' 

OS-9 TM MULTIPROGRAMMING 

OPERATING SYSTEM 


A.
rue multitasking, real time operating system for 

timesharing, software development, database, 


process control, and other general applications. 

This versatile OS runs on almost any 6809-based computer. 

• UNIX'" -like file system with hierarchical directories, 

byte-addressable random-access files, and full file security. 

Versatile, e,asy-to-use input/output system is hardware in­

dependent and expandable. 

•Powerful "shell" command interpreter features: 110 

redirection, multiple job stream processing, and more. In­

cludes a complete set of utility commands. 

• OS-9 Level Two uses hardware memory management 

and can address over one megabyte of memory. Also 

includes pipes and filters for inter-process data transfers. 

• OS-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 

0 OS·9 Level Two s495• D Level One s1so· 


BASIC09 TM PROGRAMMING 

LANGUAGE SYSTEM 


Extended BASIC language compiler/in terpreter with 

integrated text editor and debug package. Runs 

standard BASIC programs or minimally-modified 


PASCAL programs. 
• Permits multiple named program modules having local 

variables and identifiers. Modules are reentrant, position 

independent and ROMable. 


• Additional control statements for structured 

programming: IF ... THEN ... ELSE, POR . . . NEXT. 

REPEAT ... UNTI L, WHILE ... DO , LOOP ... l~NDLOOP, 


EXITIF' ... E DEXIT. 

• Allows user-defined data types and complex data 

structures. Pive built-in data types: byte, integer, 

9 digit floating-point, string and boolean. 

•Runs under 05·9 '" Level One or Level Two. 0 S195" 

OTHER OS-9 'M FAMILY SOFTWARE 

• Microsoft BASIC • Interactive Assembler 
• Macro Text Editor • Interactive Debugger 
• St)llograph 'M Screen-Oriented Word Processor 

BASIC09 ls a trademark of Motorola, OS-9 is a trademuk of Motorola and 
Microw·areill . NIX is a trademark of Bell Laborat.ories. • Mo5t !.Oflware is 
available on ROM, diskette and tape in versions for many pvpular 6809 
computers. Contact Microware~ for 5pedfic availability. 

MICROWARE 
Microware Systems Corp., Dept. B2 

=========== 5835 Grand Avenue , Des Moines. Iowa 50304 
(515) 279-8844 
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Languages Forum------­

At the start of a FOR loop, certain information is 
stacked; upon normal exit from that loop, it is unstacked . 
Upon abnormal exit from a loop, the information is also 
supposed to be unstacked, but in most cases it does not 
matter whether the information is unstacked or not. In 
this case, however, it appears to matter. The sequence of 
events is as follows: 

•At statement 50, we enter a loop, and C is stacked. 
Clearly, the loop-index-variable name must be stacked, 
along with other information that we shall ignore for the 
moment. 
•At statement 70, we make a normal loop exit, and C is 
unstacked, leaving the stack empty. 
•At statement 80, we enter another loop, and C is 
stacked again. 
•At statement 90, if we make the abnormal exit from this 
loop, C is supposed to be unstacked; but let us assume for 
the moment that it is not. 
•At statement 140, we enter another loop, and R is 
stacked. 
•At statement 150, we enter a third loop, and C is again 
stacked. Note that we are now in two loops, although the 
system thinks that we are in three. 
•At statement 170, we exit from a loop, and C is 
unstacked. But C is on the stack twice. Which version of 
C is unstacked? It must be the one at the bottom of the 
stack, because, according to our analysis, when we get to 
statement 180, the stack is empty. Then we try to unstack 
an entry, and, since it is empty, we signal an error. 

This gives a clue to fixing the bug in an imaginative 
way. Of course, one way of fixing the bug is to simply 
keep the relevant FOR ... NEXT pairing operation around 
at run time. But a simple change in the handling of NEXT 
statements would also fix the bug in this case. We must 
search the stack for the right information to unstack, and 
the trick is to search the stack downwards from the top, 
rather than upwards from the bottom. If we had done 
this, we would have unstacked the right version of C, and 
the bug would not have occurred . 

Are there any other ill effects from leaving extra infor­
mation on the stack that should be unstacked, as is done 
by those systems that have the bug7 At the end of the ex­
ecution of the program, the stack will not be empty . 
Since this could also happen if there were a FOR state­
ment in the program without a corresponding NEXT, this 
indication might be given (erroneously) at the end of the 
run. (The Data General 02 microcomputer system ap­
pears to exhibit this behavior.) Another possible un­
wanted effect is unlimited stack growth, causing stack 
overflow. If an abnormal exit causing extraneous stack 
information is inside an outer loop, then unwanted stack 
information can continue to pile up-eventually resulting 
in overflow. This situation is more serious on a 
ZBO-based system than on a 6502-based system, since the 
stack on the 6502 is confined to hexadecimal addresses 
0100 thru OlFF, and it wraps around when it overflows. 

In conclusion, let it be carefully noted-as is necessary 
in this fast-changing field - that all the information in this 
article is as of November 12 and 13, 1980. • 



MODEL II 

MODEL Ill$DISCOUNT$ 


TRS-80~"~·" 
COMPUTER SPECIALISTS 


26-4002 
 26· 11 55 Qu ick Pr inter II ... ... . . . ........... SI 97 .00 

26 · 11 45 RS·232 Soard . ........ . ..... . , . .. , , ...... .. 84 .00 
 26-1061 "KI.......... . . . $630.00 

64K 1 Drive 26· 11 40 "O" K Interface .. . .. .. .. .. .. . .. ..•. . ..... 249 ,00 26-1062 16K 111. . ••••••••• aaa.oo 

13440.00 	 26-1141 " 16" K In ter l ace ....... ..... .•••.. . ....... 359 .00 26· 1063 32K UI 


26· 1142 "32" K Interface .... ...• .••• . , .... .... . .... 469 .00 2·Drlve1 , RS232 . , , • , , • • , 2225.00 


26-1160 M ini Disk · Dr ive 0 .. ....... ..... . . .. , , . .. . 419.00 
26·4 160 I Drive EXP . $1035.00 
26 -11 61 Mini Disk · Addl! ionol. ..... . , ....•. , , , , ... . 419.00 26·-4 16 1 2 Drive EXP .. 157 5.00 COLOR 
26-11 54 Linepr inter II ..... .. .... , , . . ... . . . , •.•••. . 699 .0026-4162 3 Drive EXP • . 211 5.00 
26-11 56 Llneprinter Ill . ..... , ... . , . ........ . , . .. . , 1799 .0026·450 1 Gen. Ledger ••• 1 80.00 
26· 11 59 Unepr inter IV ........ , , . .. .... , . . , • . . ... ,. 859.0026-4502 Inventory . .. • .. 180.00 
26-11 66 Line Pr inter VI .......... . ... , •... ,, . 1080.00


26·4503 Payrol l •••..... 360 .00 26 ·1563 Scrlpsl t · Disk . ...... , ....... •.. ..•. . .. . .... 79 .00 
26·4554 Acct . Rec• ••.. . 180.00 26· 1566 V lslc olc .........•......... . • .. . .• .. .. .. .. , 83.00 
26-4701 Fort ran .•..•.•. 270 .00 26· 1562 Profil e.....•.... , ..•... .. .. , . ........... .. 72 .00 
26· 1157 A Dal•y WnHI . 249'.00 
26· 1158 Oolay Wheel II 1799.00 

NOTE : Co ll fo r avo llab lll ty of VIDEO TEX. Model Ill , Color , 

ond other new products. 

ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 


AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 


Novation Cot Modem .. $149.00 
CCA Data Management 
System . . .. . . . ........ . 72.00 CEnTRDnlCS Adventure Games 

Foll 100 CPS Cenl ronlcs Games 1 ·9 each ........ . 14.00 
730 Printer .. .. .... . .. .. . .• . .. $6511.00 
Tex t Quality Centronlc1 Pocket Computer 
737 Printer . ....... . .. ... . ... • $819.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

26·3501 l.9K P.C .... ... , .. . .......... $225 .00 

26· 3503 Can ette l / F ...•. . .... ......... 45.00 

l4 ·81 2 Recorder ...... . ...... .......... 72 .00 


26·3001 .tK.... . , . , .. .......... $360.00 

26·3002 16K. ,,,, ., . ... .... ..... 5..0.00 

26·3010 Color Video . ......... , . 360.00 

26· 1206 Recorder ... .•.•. ••• , .... 5.ol .00 

26·3008 Jov111cka . . , ...... . . .. .. . 22 .50 


S Acorn 
Software 
Products. Inc. 

GAMES: 
A llen lnvo1lon ........... . ... 59.00 
Stock Market .. . .. ....... ... .. 9.00 
Star Trek , , ...•...•..... . , ... . 9,00 
Block 'Em . ..... . .. • .. ..... . . .. 9.00 
Tlng·Tong ... .. . ... . .. • . .. ... . 9.00 
UTILITIES : 
Syatem Saven .......•....• • . 14 .00 
EDUCATION; 
~anguag• Teac~er ............ 18.00 

FRIE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 


r:1~~'1[] r:lfl~fl[jcr:lE~T SYSTEr:lS, ~~~. 

No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER R.S . 90 Day lim ited Warranty 

State Shipments 11 5 CS ECOND AVE . S.W. F-.48 Form Provided 
CA IRO, GEORGtAJ1728 

Immediate Shipment (912) 377-7120 Ga. Phone No. largest Inventory 
From Stock on Most Items 	 In the S.E. U.S.A. 

. ru .ao ••• t•t lll• • ·~ , ........., k of " •• '·"~'I' c •• , . 
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WE SUPPORT THE BUS OF THE FUTURE: 


urnrnrn ©cv©/~Qu®® 
S-100 systems arc idoal for high level industrial. commercinl. nnd scienti fi c applica tions. 


Modula r ity prevents obsolescence: con formance lo the IEEE 696/S-100 s tand a rds assures we ll- integra ted sys tem pcrformnncc. 

Pind oul wha l a compu ter can r ea lly do .. . specify CompuPro and the S-100 bus. 


NEW: "SYSTEM SUPPORT 1" 
S-100 MULTIFUNCTION BOARD 
$295 unkit, $395 assm, $495 CSC 

Finally - one mull i-purpo~e boa rd com bi nes all the mosl useful syslom 

su pporl fun cliuns rnquirod by your c ompu te r. Ex tensive use of I.SI 

luc hno togy nol only pncks the greatest numbe r of fea tures in lho minim11m 

nmounl of space. hu t '1 lso increases rc tiuhil ily end c uls costs comparml to 

buying nume rous si ni;lc-func li on hoa rds. Foalurcs include: 


- Socke ts fo r 4K of e xtended address EPROM or RAM [27 16 pinn ~•ll 
- Crys tn l con troll ed monlhlda ylyea rllimo dod 
- Op li onul h igh s peed ma th p rocessor [95 11 or 95 t 2J 
- Full RS-232 scrinl pur l 
- Three 16 bit in lnrvnl limers [cascade or use indepcndcn ll yJ 
- I 5 love ls or voc lorod interru pts 
- Conforms fuU1• to n ll lEEE 69615- 100 s tamlards 

Ready la add sumo cx lru pcrformuncc lo you r S-100 sys lnm? T hom this is 

the boord for you. Syslc m Supporl 1 (lOmos with n "omprohonsivo nwnnr·s 

monua l lha l in cludes numerous software cxnmplos: add St95 lo lhe nhovn 

prices for the optlonn l 9512 ma th processo r. 


COMPUPRO S·100 MOTHERBOARDS: 

DESIGNED FOR THE FUTURE, 


AVAILABLE NOW 

fully le rmlnotcd a nd fully s hielded. these ndvunced molh or bonrcls hnnd tn 

lhc coming goncralion of 5 to IO M Hz Cl'Us ns wall "s prcson l clny 2 ruul 4 
MHz sys te ms . Mechanically compali ble wilh mos t <.'Ompuler e nclosures. 
Unkils ha ve edge connectors uncl te rmin ation resislors pre-soldered in plnc-.c 
for easy as~embty . 

20 s lot motherboard with e dge connec lors - 110kil 5174, ass m 5214 
12 s lot mother board wilh edge conneclors - unkil 5129. ossm 5169 
6 sJol mothe rboarn with edge conne clors - unkit 589. """m5129 

CPU Z: 8 BITS OF Z80* 

POWER FOR THE S-100 BUS 


Li~o many others , wa dafm full conformanco lo IEEE 69615-100 s1>ncificn­

lions; un like many o the rs. we'll send you lho liming s pecs la prove ii. CPU Z 

includes all sl:mdard Z·80A • fealures along wilh power on jump. m1­
board lully masknble in ter r upts for in tcrrupl.Uriven syslems. scluctnhln 

nutomalic wai l s late inse r ti on. provi sion for adding up lo 8K ol on· bonrtl 

EPROM . a nd 16124 oil exlended addressini:. Works with 6 Ml-I>. CPUs: sup· 

plied with 4 MHz CPU. 5225 u nkil . 5295 assm. 5395 CSC. 


8088/8086 MONITOR-DEBUGGER: $35 
::iupplietl on s inglo sided. s ingle d e ns ity. soH·seclor 8 " d isc. CPIM' com­

paliblc. Crcnt dcv!llopmonl tool: mnemonics uso<I in debug conform us dosc ly 
as poss ible lo c urrcn i CPIM* DDT mnemon ics. 

COMPUPRO COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 

This enclosu re docs juslicc lo lhe fines t compu ter s ys te ms. Includes d unl 
AC outlels 11nd luscholde r on rear. lrnuvy-duly line fil le r . c1u icl ven ii lu lion 
fan. a nd ulack llllUC.liWU front panel (wilh IOx t11n!d vi nyl l}Uintud CIJ\'Or ror 
d Cls klop ve rs ionl. Prc -< lrllled base eccepls our hl;:h-pe r formm1cc S- 100 
molherbo11 rds or lypos by Vec tor. Ca liforniu Dii:i lo l. a nd utlwrs. Rui:k muunl 
ve rsion include s slldns for oasy pull-<1u1 rrom ra<:k fo r mainh!M11 c1i ur brn 1rd 
changing. 

PASCALIM* FROM SORCIM: $175 
PASCAL - cnsy lo loim1. e;1sy lu npp ly - cnn give a mi c rucn mpul or with 


CPIM* more powe r limn ma ny mini s. Wo s uppl y 11 lu l11l ly sl11 11<h1td Wirth 

l'ASCA UM' 8" dis kelle und comprchonsivo manu nl. Spec ify z..oo• or 

8080/8085 vers ion. 


r- r_;~:;,;:;;;t;-,;.;:~M~: :n"U1fu;m~a7s:-mbi;d ~;:;:,wi:1:.:ij; ;h,:h;;;i~ 
I n1h.1bi lil \1 C. t rllrim~ S~•s ltl'm Cum1>0mtnt /t:."'il:J prn~rnm {200 huur bun•1-1n. n)l.•1 1Ht{ l\• 1 ~ h~lmi,:.
I ux lundcd 2 \' ~ ·n r wn rrn n l ~. morn). PlnH~•: nolu llm• Hnki ls nm rnJI inll~mlutl fur n uvu·t~. H?<I I 
I c lu- l m~:.:inlol rnn~· hu rnquirud dun lo prolllc •mJol ~Hn :h 11~ It: inr1rnl 01urlnril\•. l"m:lur\• ~u f\·u:ti b.I 
I u nilnhlu rur unkils HI n rtu l ·urvi r lJ dior~1! . I 
~-----------------------------------~ 

LOWEST PRICE EVER H 

16K DYNAMIC RAMS - 8)$37 


Just wha t you would expec l from the memory leader: the lowest price 
ever on IGK d yna mic RAMs. bucked up with a 1 year w a rr a nl y. Those am 
lnp qu nlil y, low power, high SJ"iml [200 ns j pnrts lhnl oxp,.nd memor y in 
TllS-tlO' · I and -11 compu ters ns well a s mu c hin CJs made by J\pplCJ. Exicly, 
J-l c01 ih J-1 8!l , nc wur PETs. a te. t\dd $3 for two d ip shunts 11lus THS-80' con­
"crsion ins truc tions. Hurry! 161< d yna mic RAM prkes may never be Ibis low 
a ga in. und qua nlilies are li mited. 

CPU 8085/88: 16 BIT DUAL PROCESSING 
POWER FOR THE S-100 BUS 

When wu shi pped lh c firs l CPU 8085/88 boa rd b<td in Jun Cl o f J980. we 
cro.. 11111 a hri1l~o hcilwocn tho 0 I.i ii world of th e pres~rll u11d llw 16 bil world 
ol Iha fu ture. Hy us ins nn 8088 CPU tfnr 16 hi l power wilh a slanrlnrd Obi t 
bus) in coniuncliun wilh a n B bil 8085. CPU 6065168 is downwa rd compali blc 
willi 8000160ll5 sullworu. upwurd cum1>Hliulc with 8066188 sofl wuro [us we ll 
ns ln1 ol's r:omin11 l'-5crlcsl. rlnsi~mirl for profossinnn l-lav11l hi11h spnnd up­
plicalions. anti cn p'1blc of accessing 16 mai:abytos of memor y_ . . whil Cl con­
forming fully lo a ll IEEE 696/S. JOO slu ndarcls [liming specs nvniloblc on TC· 

qucsll. 
1..,.lkinR for" powe rfu l 6 bit CPU IJOurd? Looking for o 1iowur ful 16 bil 

CPU hoarrl? Tlrnn look ol CPU 8085160. lho best or both wor lds. 
l'ric:cs: 5 295 unkl t , $425 ass m lholh oporntc Al 5 Mllzt. S525 CSC lwilh 5 

1v1Hz !1085. 6 tH z !l08BJ- Owner's munu a l AvA il<1 ble sopar.i tnly £or S:>. 
Also avnil•1blc: CP U 6085 [singlci !l bil processo r '.•crsion of uhovo) for $235 

unlit. $325 ass m, 5425 CSC. 

2102 MEMORY SPECIAL 
Whi lo they lns l. 99 cenl s each. 10159.90. I.ow powe r. 

CLOSEOUT SPECIAL: 32K fully s ta tic memory for the SBC bus 

[RAM XI), now only 5699 assembl ed. Limited quantities . 


OTHER S-100 BUS PRODUCTS 
Active Tcrmino lor Board ....... . ....... S34.50 kit 
Memory M onoger Boord . , ...... . ....... S59 un kit. 585 ussm, 5 100 CSC 
Mulle n E. tender Board ..... . , .. . .. , . . . . 559 kil 
Mulle n Reln y/Oplo· lsola to r Control Uourd .. S129 k.il, 5179 assm 
Spectrum color graphics board . .. ... . . . . 5299 un k.it . 5399 assm , 544 9 CSC 
2700 EPROM llollrd t270Bs nol in clucledl . . . 505 unlit , St 35 assm. $195 CSC 
lntorfacc r I l<tuu l RS-2J2 scrl11 l 1"1r ls) .. ... 5199 un kil , 5249 ass m. S324 CSC 
lnler foccr 2 [J pnrrillel + I serinl porlJ . . . .. 5199 unkil. 5249 assm . 5324 CSC 

COMING SOON: "MPX l " , a front end processor/system 
multiplexer fo r h igh speed multi- task/multiuser setups. Greatly 
enhances multiuser per formance by ta king over sys tem l/O 
overhead from the main CPU. Included on boa rd: 5 MHz 6085 
microprocessor . 2K of ROM. 4K of RAM. interru pt controller , and 
much more. Fina lly . .. multi-processing is an affordable rea li ty . 

Also. if you've been wailing for someone to do a dun! density 
disk conlroll e r board right . .. your pat ience has been rewarded. 
Tho Gomp uPro disk con troller is on its way. 

4THl"' l :i.l l ;a1 r•~ l•li l l1n J\lhn..,•t lnn:tl ~ 11 "-'!1~11a 1 i.; ; 11",.""' """'••Nk..I, Onlrno (lndur Sl:l ud•I S2 l i.u~ t lmic VI.SA • 
1 ~1.1 ... 11~11 11111 · ,...~,... !Sl::I nun I ;, 111 (.. l l!t~ !i6Z·OOJ-O, Z~ hir" l"'1o111.i: 1111 l1• l1 · ....11uul 111 lllr1""" f••t l tl":'> clotll \ •-n l·'nn... 
un• ..ult•'" I lu I h..11'1:11 ~ 11 1 11111 1 111•10"1!, 

f R. EH CAl'A tOG: l"md 0111 mur1J :i• l1r111t l lH! Com puPro 1mxhu:l Ihm. nm l hm'f ll 1:an turn \'Ollr 
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COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE 


OR DIRECT FROM THE FACTORY. 


from(;mpuPro™ 
OAKLAND AIRPORT, CA 94614 
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Memory has assumed tremendous importance in today's 
computers, which is why you don't just need memory: you 
need reliable, finely-tuned, precision machines. 

We've understood the importance of memory since we 
introduced our first memory board well over 5 years ago. 
That's why CompuPro memory conforms fu lly to all IEEE 
696/S-100 specifications . .. uses low power static 
technology to avoid dynamic timing problems . . . comes in a 

choice of formats (unldt, assembled, or qualified 
under the Certified System Component high­
relia bility program) ... and zips along to keep your 
throughput up where it should be (10 MHz 
operation with CSC and assembled boards, 5 MHz 
with unkit boards). We back these precision 
machines with a standard 1 year warranty. and 2 
year extended warranty for CSC boards. 

RAM memory machines from 
CompuPro couple experience, 

innovative engineering, and 
cost-effectiveness. 

See them in person at finer 
computer stores world-wide. 

GmpuPro™ 
OAKLAND AIRPORT, CA 94614 

from 

Prices (assembled a nd tesl ed unils l: UK RAM 2A. 
$189; 16K RAM 14*, 5349: 16K RAM 20·16• •, 

$399; 24K RAM zo.24.., 5539: 32K RAM 20-32**. 

$699. Wrllc lor prices on unkits end CSC 

boards. t28K RAM 21-128* [CSC only), S2795. 

Also avoilablo in 64K and 96K conligur11 li ons. 

Fo r 24 hour VISA /Mas tercard" ordors, 

coll I415J 562-0636. 
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News and Speculation About Personal Computing 

Conducted by Sol Llbes 

Superconductlvlty At 
Room Temperatures 
Reported: A breakthrough 
for the next generation of 
supercomputers may have 
been made. It was previous­
ly thought that superfast 
computers, using Josephson 
junctions, would require 
supercool ing to a tempera­
ture near absolute zero. 
Now, Fred W Vahld iek of the 
Wright-Patterson Air Force 
Base, Dayton, Ohio reports 
that he has achieved super­
conductivity at room tem­
pera tu res . Vahldiek has 
developed titanium bor ite 
crystals w ith zero resistance. 

Further research will be 
required to determine 
whether or not this cou ld 
lead to the development of 
computers with picosecond 
machine cyc les and 100% 
power eff iciency. 

fBM Announces 370· 
On·A·Chlp: IBM has dis­
closed what many already 
suspected: it has implement­
ed the circuitry of a model 
370 processor on a single in­
tegrated circuit. IBM has 
created a 370 model 138 pro­
cessor that util izes 5000 cir­
cuits and Schottky-c lamped 
bipola r TTL (transistor-tran­
sistor logic) technology that 
can execute 2000 instruc­
tions per second. The device 
has a cycle time of only 100 
ns and consumes 2.3 watts. 
It is part of a research pro­
ject. and no spec ific plans 
for a product have been an­
nounced. 

F lght For 16·Blt Micro­

product availabi l ity . Th is 
means that there is already a 
substantial software base 
and periphera l device sup­
port. Furthermore, Intel has 
introduced 8086 enhance· 
ments such as a 10 MHz ver­
sion, an arithmetic co·pro· 
cessor, and a new 32-bit mi­
croprocessor, the iAPX-432, 
that may undercut the 68000 
and Z8000. Intel expects to 
start shippi ng samples of the 
iAPX-432 in two or three 
months. 

UNIX·Llke Operating 
Systems Increasing In 
Popularlty: Several soft­
ware supp l iers are now offer­
ing UNIX-like operating sys­
tems that may rival CP/M . 
The f irst UNIX-l ike software 
package, called TYNIX, was 
released for LSl -11 and 
Heath H-1 1 systems in 1978 
by the Boston Chi ldren 's 
Museum. In 1979, Yourdon 
announced OMNIX for Z80 
computers and advertised it 
as CP/M compat ib le and 
simi lar to U IX. Yourdon 
then withdrew it because of 
software bugs, but it may be 
re leased again . Whitesmiths 
re leased ils IDRIS system in 
early 1980. Also in 1980, 
ElectroLa bs introduced its 
OS-1 UNIX-l ike system (now 
marketed by Software Labs), 
and late las t year Microsoft 
and Morrow Designs an­
nounced packages fo r Z8000 
and Z80 systems, respect ive­
ly. 

Copyrlght Decision 
Overturned: In Chicago, 

Datacash was not copyright 
infringement because under 
the 1909 copyright law the 
program could not be read 
with the naked eye. 

Ethernet Specifica­
tions Released: Xerox, 
Digital Equipment. and Inte l 
have published specifica­
t ions for the Ethernet system 
developed by Xerox . Ether­
net provides a local net­
work ing system for word and 
data processing app l ica­
tions. Xerox has already 
relea sed some Ethernet 
products. 

Ethernet is a passive sys­
tem and does not use switch­
ing logic or a central com­
puter . Rather, coaxial cable 
and comm unications t rans­
ceivers attach each machine 
to the network; each ma­
chine is assigned a 48-bit ad­
dress. Data is transferred in 
seria l groups which include 
the data and the addresses 
of both the sender and the 
addressee. Each transceiver 
monitors the cable for data 
w ith its address. It is ex­
pected that the IEEE (In­
stitute of Electrical and Elec­
tronics Eng ineers) wi ll in­
tegrate the Ethernet specifi ­
cations in to the networking 
standard currently in devel­
opment. 

Ada Language Flnal­
lzed And The Rush Is 
On: Ada, the language that 
the DOD (Department of 
Defense) expects to even· 
tua ll y rep lace all other 
languages, has been f inal­

ence Manual may be obtain­
ed from the DOD's DARPA 
office, 1400 Wilson Blvd, 
Arlington VA 22209. 

At least twenty-five com­
panies and univers i ties are 
reported to be in the process 
of developing compilers for 
the Ada language. A few uni ­
versities have already had 
their Ada compilers running. 
However, the first commer­
cia l release has yet to occur . 
Intel claims that its new 
32-bit microprocessor, due 
for release shortly, will use 
Ada as its primary language. 
WD (Western Digital) is 
rumored to be working on a 
single-board Ada computer 
that is similar to its Pascal 
M icroEngine. WD has pur­
chased a 20% interest in 
Telesoftware Inc of San 
Diego, which is developing 
an Ada compiler. (Dr Ken­
neth Bowles of UCSD Pascal 
fame owns an additional 
40% in terest in the com­
pany.) Reportedly, Telesoft­
ware already has a prelimin­
ary version of its Ada com­
piler running. 

CPIM For 808618088 
Systems Released: Digital 
Research has released CPI 
M-86. This operating system 
is designed for 8086- and 
8088-based systems and pro­
vides the same facilities and 
file format as CP/M. release 
2. CP/M-86 can also function 
as a slave node in a CP/NET 
network. As with 8080-based 
versions of CP/M , the logic· 
and hardware-dependent 
portions of CP/M-86 are 

processor Market: It ap­
pears that the 16-bit micro­
processor market is the 
scene of a three-way battle 
between th e Motorola 
68000, the Zilog Z8000, and 
the In tel 8086. Although the 
68000 is ranked first in per­
formance and the 8086 is 
ranked last, the volume of 
sales is grea ter for the 8086. 
Intel has a two-yea r lead in 

the US Court of Appeals has 
overturned an earlier ruling 
that ROM- (read-only mem· 
ory) based sof tware can not 
be copyri ghted. In the case 
of Datacash vs JS & A (as 
reported earl ier in this col­
umn}, the court had ruled 
that the marketing of a chess 
game by JS & A with a pro­
gram identical to the one 
or igi na ll y developed by 

ized, according to Jean lch­
biah, president of Apsys , 
Wash ington DC. Over nine 
hundred revision proposa ls 
were submitted, and several 
ma jor improvements have 
been incorporated into the 
proposed Ada language 
standard that was released 
in 1979. The most signif icant 
improvement is the addition 
of tasking. The Ada Refer-

modularized for ease of cus­
tomization. Digital Research 
also plans to release MP/M 
and PL/I for 8086/8088-based 
systems in the near future. 

Montgomery Ward 
And Sears Expand Per· 
sonal Computer Market­
ing: After test marketi ng 
Ohio Scientific computers in 
selected stores, Montgom­
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ery Ward has decided to ex­
pand its personal computer 
sales inlo one hundred 
stores. The stores will se l l 
the OSI Challenger 1 P and 
4? cassette·based systems 
w ith accessories such as disk 
drives, video monitors, print­
ers, secu rity systems, and 
software. Sears is now carry · 
ing lwo full pages in i ts 
catalog promoting the Atari 
400 and 800 computers, 
games software packs, and 
perip hera ls. Other retai l 
chains and department 
stores are expected to fo llow 
in their footsteps. 

System Puts Local Net· 
work On Cable TV: Sytek 
Inc. Sunnyvale, Ca l ifornia 
has introduced a packet­
network system to support 
up to 24,000 terminals and 
operate at up to 9600 bps 
(bits per second) over a 
cable TV system. This sys­
tem, cal led " LocalNet," is 
expected to f ill the gap that 
exists between such systems 
as Ethernet and ARPANET. 
Ethernet is limited to a 1 to 2 
km distance while ARPANET 
is committed to long-dis­
tance d istributed processing. 
LocalNet can cover up to 50 
km distances on a single 
coaxial cable and can be 
piggybacked onto ex isting 
CATV cable systems, thus 
providing a very low·cost 
network ing system. 

NEC Clalms Cure For 
Dual-Sided Floppy Pro!). 
lems: NEC. the Japanese 
manufactu rer, claims to 
have developed a floppy 
disk system which elimi­
nates the disk and head wear 
problems associated with 
dual -sided floppy disks. NEC 
uses an "air" shock absorber 
to cushion the force of the 
heads landing on the disk. 
and the company claims 
that its new FD1160 Soft 
Touch drive provides twice 
the media and head life of 
competitive drives. 

Standard For 32-Blt 
Bus: The IEEE has formed a 
com mi ttee to draft a back­
plane bus standard, desig­
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nated as P896. for 32-b it 
microcomputers. According 
to committee chai rm<1n An· 
drew Wilson. P896 is already 
well along in development, 
and ii drnf t may be released 
soon. The bus will support 
32-bi t microprocessors un· 
der development by Intel 
and other companies . It will 
be processor·independent 
and w il l support up to sixty­
four bus masters and c lock 
rates of up to 20 M Hz. 

Z 8000 Call Conven­
tions Proposed: Micro­
soft, Bellevue, Wash ington 
(the largest suppl ier of mi­
crocomputer software) has 
proposed a standard for 
Z8000 ca lls th<1t specify 
parameter-passing and regis­
ter usage. Adoption of a 
standard wou l d enable 
Z8000 languages. app lica­
tion programs, and operat­
ing systems to be more easi­
ly interfaced, and would fa. 
cilitate the building of a 
28000 program library simi ­
lar to the present CP/M User 
Group Library. 

Do Computers Cause 
Unemployment? Calvin C 
Gotlieb, a professor of Com­
puter Science at the Univer· 
sity of Toronto. de livered a 
paper at the recent IF IPS (In­
ternational Federat ion of In· 
formation Process ing Soci­
eties, Inc) Congress-80 which 
claimed that computers are 
causing unemploym ent. 
Gotlieb cited dozens of stud­
ies to support his c laim; for 
examp le, at one Western 
Electric facility, the number 
of employees was reduced 
by 50% (from 39,200 to 
19,000) over a six-year peri­
od, while production doub­
led. A Japanese TV manu­
facturer increased produc­
tion by 25% over a four-year 
period, while reducing the 
number of workers by 50%. 
Got lieb con tends that com­
puters must be used more 
wisely, and cited a West Ger­
man study that stated : 
" [()omputers make things 
more formal. more routine, 
more bureaucratic and inev­
it<1b ly le<1d to less humane 
treatment of peop le." He 

also cited a law on the West 
German books that com­
plains: " (O)nce a decision is 
made by a computer. no one 
is permitted to chal lenge it. " 

Amateur Robotics On 
The Rise: More and more 
hobbyists are building their 
own robots. The evidence is 
the fact that there a re al­
ready several companies 
supplying robot parts to hob­
byists and two magazines 
catering to their interests. 
Hobbyists seeking parts and 
k its shou ld write to: Hobby 
Robotics Company, POB 
997, Liburn CA 30247, and 
the Robot Mart. 19 W 34th 
St, New York NY 10001 . 
Robot Mart also publ ishes 
the Hobby Robot Newslet­
ter. 

F l2t-Panel Display 
Technology Improving: 
Although CRTs (cathode-ray 
tubes) still dominate the 
computer-terminal disp lay 
fie ld, it appears tha t several 
fl at-screen systems wi ll soon 
be ready to cha llenge that 
dominance. The new tech­
no log ies include elec tro­
phoretic, elec trochromic. 
LCD (liqu id-<:rysta l display) 
and LED (ligh t-e m i tting 
diode) systems. LCD panels 
are al ready avai lable in 
1-a nd 2-line versions . Several 
f irms will soon offer multi­
line panels. Dot-matr ix dis­
plays are also under devel­
opment by several firms, 
and prototypes are becom­
ing available in LED, vacu­
um f luorescent, and elec­
troluminescent techno lo­
gies. There is no doubt that 
fl at-screen termina ls will 
compete wi th sma ll CRTs 
within two or three years. 

One manufacturer of flat 
sc reens is Optotek Ltd, of 
Ottawa, Canada. which wi ll 
soon offer a display using 
LEDs that are 1/8000 inch in 
diameter. Each squ<1 re inch 
of the display has 4000 
diodes. A 3- by 4-inch display 
has 49,000 diodes. Control of 
the diodes is performed by 
special VLSI (very large· 
sca le integrat ion) integrated 
circu its provided for each 
square-inch block . 

Random Bits: As of 
Jan uary 1, 1981. Rad io 
Shack has stopped produc­
t ion of the TRS-80 Model I 
computer, in ant icipat ion of 
increased sales of the 
TRS-80 Model 111....The IEEE 
has es tab lished a committee 
to develop a standard for 
benchmark programs fo r 
microprocessor users .... 
Severa l hundred workers at 
the Minneapolis Star and 
Tribune newspaper recently 
went on - strike to · protest. 
among other things, the 
newspaper' s experi mental 
electron ic newspaper pro­
ject with CompuServe Inc .... 
Japan's NTT (Nippon Tele­
gr<1ph and Telephone Public 
Corporation) will soon in­
augu rate a pub lic fac imi le 
network that may be the first 
step in developing an elec­
tronic mail system .... lntel 
has released prices on its 
new 2764 64-K -bit (16K by 8 
bits) 250ns EPROM: $163 
each i n lots of one 
hundred .... Seventv to eighty 
percent of all TRS-80 Model 
II systems are running CP/M; 
this statement is based on 
the fact that lifeboat 
Associates has already so ld 
4000 copies of CP/M for the 
Model I I. 

Random Rumors: Ap­
ple Computer Company may 
be setting up its own floppy ­
disk manufacturing opera · 
lion to make double-sided 
doub le-dens ity drives for its 
new Apple 11 1Computer. In­
troduction of the drive is ex­
pected by m;d .year .... 
Sources say that Radio 
Shack is close to releasing a 
h<1rd-disk drive for the 
TRS-80 Model 11 and 111 com· 
puters. Further. Rad io Shack 
wil l soon release version 1.3 
of its DOS (disk-operating 
system) to replace version 
1.2 which. reported ly, has 
many bugs. Unfortunately, 
the two versions will not be 
compatib le .. .. A l tos Com­
puters is s<1id to have switch­
ed from the Z8000 to th 
8086 for its new 16-bit sys· 
tern . This decision was prob· 
ably due to the introduction 
of the CP/M-86 from Digital 



RCA's new VP-3301 is a professional quality, ASCII 
encoded, interactive data terminal, suitable for a wide 
variety of industrial, educational, business and individual 
applications requiring interactive communication 
between computer and user. Connects directly to your 
computer or to a standard modem for over the phone 
access to time sharing networks and data bases. And it's 
compatible with networks such as those provided by 
CompuServe Informat ion Services and Source Tele­
computing Corp. Microprocessor intelligence and LSI 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

Unique color locking circuitry creates sharp, jitter 
free, true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
colors against any of 8 background colors (7 gray scales 
with monochrome monitors). Or to add special 
emphasis, you can display individual letters, words or 
lines in different colors or in reverse video. 

The VP-3301 offers you a choice of two sottware­
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal's resident character set consists of 52 
upper and lower case alphabetics, 1 0 numerals, 32 
punctuation I math symbols, and 31 control characters. 

You can also define a total of 128 of your own characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks.playing 
card su its, unique character fonts, and " little green men." 

The keyboard section features flexible-membrane 
key switches with contact li fe rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel''. 

An on-board sound generator and speaker provides 
aural feedback for key presses and may also be 
activated with escape sequences to provide an audio 
output. 

The sealed keyboard surface is spill proof and dust 
proof. This combined with high noise immunity CMOS 
circuitry makes the VP-3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA current loop with six switch selectable baud 
rates and 8 selectable data formats. 

The terminal can be connected directly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using an Rf modulator. 

For more information, contact RCA Microcomputer 
Marketing, New Holland Avenue, Lancaster, PA 17604. 

Or call our toll-free number; 800-233-0094. 

·sugges1ed user price. non 
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Research .. ..North Star Com­
puters might be developing 
a single·board 8088-based 
system that will work with a 
hard disk and support CP/M 
... .Whitesmiths Ltd is ru ­
mored to be about to release 
an 8088/8086 version of its 
C compi ler .. .. A California 
firm may be readying an 
under $300 OEM (original 
equipment manufacturer) 
daisywheel printer that 
would be set for introduc­
tion by the end of the yea r. 

Predictions, Predlc­
tlons... ln my December 
1979 column I made eleven 
predictions for 1980. Severa I 
readers asked me to grade 
myself on how well I did, so 
here goes: 

1. The first Japanese per­
sonal computer system will 
become available in this 
country. Score a " correct." 
In fact. several have been in­
troduced and reported on in 
this col umn. Look fo r many 
more in 1981 . 
2. Competitive pressures on 
small manufacturers will in­
crease. Th is will cause 
several mergers, consolida­
tions or acquisitions. Score a 
" correct" on this one too. So 
many failures, mergers and 
acquisitions occurred that 
they are too numerous to be 
mentioned . More will be 
forthcoming in 1981 . 
3. A sizable number of audio 
and office equipment re­
tailers will enter the com­
puter retailing business. This 
will create pressures on con­
ventional computer stores. 
We may even see the ap­
pearance ol stores that sell 
only software, much like 
audio record stores. Score a 
"maybe." Although some 
steps have been taken in this 
direction (eg: Bell & Howell 
and several other audio/ 
visual and office equipment 
supplier ). the real first step 
has yet to be taken ... possib le 
developments th is year or 
next. 
4 . 16 -bit microcomputer 
systems will be common­
place. Score a " maybe" o n 
this one too . Although 
sever a I 16-bi t systems were 
introduced, lack of .16-bit 
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parts and software limited 
the ir adoption. We should 
see a significant increase in 
their acceptance in 1981 
with the availability of 
CP/M, MP/M , UN IX and 
other powerful operating 
systems. 
5. IBM, DEC, Data General, 

H-P and other minicomputer 
makers will introduce low­
cost microcomputer systems. 
Score a "partial" on this o ne. 
as H-P (Hewlett-Packard) in· 
traduced the HP-85 and IBM 
showed its S-100 product in 
Europe but withheld it from 
the US market. These com­
panies may jump in this year 
or next. 
6 . Several personal com­
puter manufacturers will in­
troduce second-generation 
machines with significant in­
creases in power. Score a 
" no ." Although Apple. 
Tandy and Commodore all 
introduced new machines, 
none were signi ficantly dif· 
ferent from their previous 
units. I I ook to 1981 for the 
introduction of a machine 
with signi ficant ly new per· 
formance versus price mark. 
7. The emphasis will shift 
from hardware to software. 
BASIC will continue as the 
dominant language. Score 
another " correct. " This year 
shou ld see continued im­
provements in disk operat· 
ing systems and applicat ions 
packages. 
8. Business application soft­
ware for microcomputer sys­
tems will finally come of age 
and provide the needed per­
formance that suppliers have 
been promising but not de­
livering during the past two 
years. Score a " correct. " 
9. The first low-cost micro­
computer-based robot kit 
will be introduced. Score an 
" i ncorrect. " Although a 
robot ic arm kit was intro· 
duced, its price was beyond 
the means of most personal 
computerists . Maybe this 
prediction w i ll come true in 
1981 _ 
10. Typewriters will have 
built-in in tell igence, and use 
microprocessors, built-in 
microdisks, and word pro­
cessing features. The dumb 
typewriter will soon be a 
thing of the past. Score an 

" incorrect." Although Smith­
Corona and Triumph-Adler 
introduced electroni c type­
writers, their intelligence is 
st ill on a primitive level. I 
am now projecting 1982 or 
1983 on this development. 
11 . Personal computer time­
sharing systems will pro­
liferate. Score a def inite 
" correct" on this one. 

All in all, I wou ld rate my 
prediction ab ility as "fair": 
about sixty points out of a 
possib le one hundred . 
Where I guessed wrong I was 
just ahead of the industry. 

Predictions For The 
Future: Not al lowing my 
previous performance to 
deter me, I will venture forth 
with some more predictions: 

1. The S-100 will become 
the de facto standard for bus 
interfacing. There are al­
ready thirty-two manufac­
turers of S-100 systems, and I 
expect this number to in­
crease to over forty in 1981 
(and to inc lude I BM). This 
trend shou ld continue into 
the mid-1980s. when we may 
see the development of a 
new interface bus to accom­
modate new hardware and 
architectu res. 
2. Hardware will become 
more sophisticated and less 
expensive. This is not a dif­
ficult prediction to make, 
since Moore's law states that 
" the number of components 
per integrated c ircuit rough­
ly doubles every year." 
Thus, personal computer 
systems will acquire the 
characteristics of their larg­
er. more expensive predeces· 
sors. In other words. within 
three to five years we can ex­
pect personal computers 
with the characteristics of 
large IBM 370s. The likeli­
hood is that by the mid­
1980s we will see a single 
package device containing 
processor, floating-point 
arithmetic, main memory 
and read-only memory with 
the complete operating sys­
tem and a compi ler or inter­
preter. 
3. The man-machine inter· 
face will improve to accom­
modate the many users who 

have little or no know ledge 
of computers . I therefore 
look for voice input/output 
to become commonplace by 
the end of the decade. Al· 
though voice input may be 
limited to short commands. 
output should be of a high 
quality with a large vocabu­
lary. 
4. Cheap mass storage will 
finally arrive via video 
cassette and optical disk 
memories. We will be able 
to store 100,0<JO pages of 
printed text on a single op· 
tical (video) disk ... expect to 
see the Encyclopaedia Bri­
tannica on a single optical 
disk, with sophisticated 
cross-referencing software. 
Furthermore, expect optical 
disks that may be used with 
persona l computers to pro­
vide high-<lua lity video im· 
ages for games, educational 
use, etc. 
5. Higher-quality displays 
using either liquid crystal or 
semiconductor technology 
wi l l replace CRTs (cathode­
ray tubes). 
6. Persona l computers will 
inc lu de se lf -testing capa­
bi lities and redundant cir ­
cuits to improve reliability . 
7. Expect BASIC to cont inue 
as the dominant language. 
Assembler and Pasca l will 
still be the most popular 
languages for systems-level 
programmi ng, and C will in­
crease in popu larity. Natural 
programming languages and 
automatic programming st ill 
appear to be ma ny years 
away. The number of menu­
driven systems for the naive 
user will increase. 
8. Operating systems such 
as U IX, CP/M , MP/M and 
more sophisticated systems 
wil l increase in popularity, 
and many manufac turers 
w ill design specia l hardware 
to support these operating 
systems. 

MAIL: I receive a rarge num­
ber of letters each month as a 
result of this column. If you 
write to me and wish a re­
sponse, please include a 
stamped, self-addressed enve­
lope. 

Sol Libes 
POB 1192 
Mountainside NJ 07092 



INTE<TEC 

~~ 
64K 
ONLY 

$2995 
32K $2795 

Mote Jilin an 1nte11191tnl termln11, ltHI S11,Pe-r8r1-n outpef'form1 mtny Qtl'ler 
J.)'ll•ml C.OllitlO lhtff II) riv• litnta II .much. Endowed With I tlehy 1mounl 1)1 
av11r1bl1 1ottw1.r1 {BASIC. FORTRAN. COBOL), th• SupeirBra•n 11 rn-dy to 
tlk l on ')'OUr tcughlsl 1uignm1n1, Vou namt1 i1' G1.n1r•I Ledg•r . A.ccount1 
R.tc•rv•blt. Plyf011. ~n.,en•o') or Word Proceaslng•••th• Sup1r8r1ln h•nd:es 
111of them w~!_h fHt FEATURES INCLUDE: 
• 2 cv1•'iJenslty mF.nHlo.Ppies. w1lh 380K by1e:s ot d l111i1; a1o r•!il• • A CP/M Ol$k. 
OP<Ot•ting, Sy!nem with a h1gh-powe:red 1t1.t e<1i101, 1usembler and del>ufj191Jr 

Model OD SUPER BRAIN HARD DISKS 
720ll Sytes (l;sx •torago 
8!1~11411 RAM 

$3895 

CORVUS 
10 megabyte disk 
and mirror 
available 

$~9~'e I 
16 Fl~ed-16 
Removable 

$9995 

A c;.omp~H: Hll-COf'l,lin.od coms:Mtt 1y1ttm with AF'>f}LESOFT flOttl~ point 
BASIC in ROM, tu.tr A·SC • 1 lltyboard ln • •light nigh• motded u.rrylng CHe. 

Features Include: 
• auto·sllf'l AOM • l11·Flu graph.let ancf. 15 color ._, ldeo oulpu1 
• €ap1nd1ble fO 4.81( , 

Superlalk&r ...... .•..•• $279 Mlc.romodom ••. .. ..... . $379 
Disk . . . . . . .. . . .. . .. . .. 596 Superlerm (24 x 80) . .. . . . 395 
Add-on Disk . . . . . . . . . . . . 495 Speech lab . . • • . . . • • . . . . 229 
Pascal Card ... . . • . • . . • • 495 CommunlcaUon Card . • • . 225 
Busln.,ss Sollware ....•. 625 Modem . ..... . ...... .. . 200 
Monllor . . . . . . . • • . . . . . . 159 Graphics Prlnler • . . . . . • . 595 
Prlnler Card. . . . . . . . . . . . 180 Graphics Tablel • . . . . • • • 795 

9app1cz·m 
IS FINALLY HERE 
128K RAM!! 

Compucolor 16K wllh 117 Key 
Keyboard .. . . .. • • . . . . . . . . .. . . .. $1945 l 872.50 

Compucolor 32K with 117 Key 
Keyboard .. . . .. .. . . .. .. .. .. . . .. . . .. . . . 2245 I 095 

• SO co lumn by 25 line display 
• 12" CRT 
• New screen ed itor 
• Split screen proc.essing
•Super fasl siring handling
• 15 addilional basic commands 
• Supports relative record processing 

NEW/
Model 8032 Model 8096 
32K memory 96K memory 

S1795 Call for price 
NEW 8050 DUAL DISK $1795 

1 million bytes on-line storage
and DOS 2.0 operating system 
NEW 2031 ~INGLE DISK $595 

PRINTERS~~ 
CENTRONICS SALE
YOUR CHOICE ONLY 

779-2 or 737-3 $895 
CENTRONICS 704 

"- ~ UN>of.t.l\.Owtr Cl:H 
• Tr•r.for FMd 
• RS -232 
Serla' lt'11errac. 

$1795 

·­\ - . 

VR-300 ....... , , .. ... . , .... $1795 
(25cps Le11er Ouali1y) 

EPSON MX·80 ............. S 645 
DIP-81 • ... ,, , .. ,. •• . . .. . . . 395 
Paper Tige< 445 . . .. . . . .. . . 795 
Paper Tlge<460 .. • • .. .. .. . 12115 

MONITORS 

CENTRONICS 700-9 .---...-::'==':"!""':-~==------­
$1295 List $1895 
• 60 cps • Up to 15" paper width 
• Tractor Feed • Parallel Interface 
tor Apple & TRS-80 • 2 channel 
verHca1 forms.• • Too ot Form~ 

CENTRONICS 
737 Parallel $895 

Letter Quality 

Special 
$2495 

List $2755 
• 40 Cps 
• Uses all 100 metal & p l•stic daisy wheels 

with 10, 12. 15 Pitch & 
Proportional Spacing 

• Z-tw controlled $2495 
PLUS $200 FREE COMPUCOLOR SOFTWARE • Automatic b1d lroction al printing 

. up :,:~~'f._"S• Fewer moving i:iarts 90 Day On Site Warranty 
veruwrller Graphics T1bl1t lor 


Apple II ............ . ....... .. ...... .. 259 


Chatsworth Card Read or lor TRS-80 ..... 750 450 


DEALER INQUIRIES INVITED 1~~~~~rn~~~Ji~~~Tu1 

Axiom 801 .. .. .. ... ... ... .. .... ........ . 495 
 Min.Credi! Card Order $75
Protol lne PET lo Cenlronics lnlerl1ce . •. . 199 
 ON XEROX, CENTRONICS, NY res1d ft.n1s ~dd 9•., Hl-cl'S flt"MlcrolJonlcs PET/Ham Interlace .. 125 


• S3me d:ty 1ih1pment on l''t"P31d .anci,.Exidy Sorcerer SK , ...... , ... , .. , , ... crOO•I c.nrd Ordic,sSUPERBRAIN 
OpenTO ORDER CALL (212) 687-5000 Mon-Frl.10-6 Sat. 11-5 


485 Lexington Ave., New York, NY 10017 (461h SI. Lobby)The COMPUTER FACTORY Foreign order desk - Telex 640055 




CBM'~ 8032 BUSINESS COMPUTER 
The new Commodore 8032 Business coomputer offers a wide 
screen display to show you up to SO-character lines of informa­
tion. Text dlting and report formatting are faster and easier 
with the now wide-screen display. The 8032 Business Com­
puter a lso provides a resident Operating System with ex­
panded functional capabilities. You can use Basic on the 8032 
Business Computers in bolh interaclivc and program modes. 

with expanded commands and funclions for arithmellc. 
editing. and disk file ma.nagement. The CBM 8032 Business 

Computer is ideally suiled for the computing needs of the 
business marketplace. Call !or additional inlormMlon . 

(: commodore $1695 
CBM'"8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is a much enhanced 

*32K RAM, 14K 4.0 BASIC 	 version of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has all or the features of the CBM 2040. and provides mol"e*IEEE BUS *80 x 25 CRT 
powerful software capabilities. as well as one mega.byte of

*Ideal for WordPr ocessing online storage capacity . The CBM 8050 supplies relative 
or other business/technical computer uses. 	 record files and aulomalic diskette initialization . It can copy 

all the flies from one diskel-le to another wilhout copying 
unu s d space. TheCBM8050a.lso olfers improved error recov­
ery and the ability to append to sequential riles_ 

MULTI-USER TIME SHARE OFFERED TO YOU BY THE 
NEE CO MULTI-CLUSTE R 

At a low entry cost . up to eight CBM computers can transfe r data bi-directiona.lly 1-0 one 
CBM Dual Disk Drive. The MULTl·CLUSTER. designed with its own independent power 
supply, provides a connection from one CBM computer work selection lo other CBM 
computer work stations. allowing data transfer and data access on a priority queuing basis. 
This system provides the cost effectiveness required in a multi-using environment by 
establishing the dual disk drive as a central mass storage unit. This provides a high degree 
of disk accessibility. 

The standard conliguration of this system allows :l CBM" microcomputers (ma.ximum of 8) 
connected through the MULTI-CLUSTER to the IEEE port o f the 2040 Disk Drive. More 
CBM's can be added Lo the system according to the user's nMd. 

MULTI-CLUSTER Addi tional Com ponent P r ices$995 
Standard Com ponen ts • Each extra CM-100 ........... $250 

One Mult i-Cluster Hardware Output 
Controller .. . .. ....... MC800A Module (IEEE) . . ........... $350 

Three Channel Modules . .. CM- 100 Software Output 
p Module (User Port) ......... $100 

~~~~~~~~~-M_- u l t1·-_____e_ a~p_r_o_d_u_c_t__ -0~1n_p~c_____c1 u s t_r_i_s_ of_B~M-B~C _u s-ie_n_c_e_.~~~~~~-

NEECO 

AN~~~~~ ••• DATASOURCE 1 
"A full featured Database Manager for the Commodore 8032" 
Never before has a true Database been available for Commodore Computers. DATASOURCE I contains database 
capabilities you would not expect on a microcomputer system. Capabilities like selective search by any s ub-field or field 
within a record. malhematic manipulation. up to 120 fields per screen display. and much much more! DATASOURCE 1 ·s 
major feature is total usablmy! DATASOURCE was designed .lor use by you! 

MAJOR FEATURES INCLUDE: 	 MAJOR USES INCLUDE: 
• SCREEN ORIENTED • SEL-ECTIVE OR SEQUENTIAL • MAILING LIST 
SEARCHES • UP TO 120 SORTABL-E OISPl..AY FIEl.J)9 • UP 1'0 2 MANAGEMENT • QU E!iY/CALL­
DISPL-A Y SCREENS OF DATA PER RECORD • HUNT FUNCTION INPORMA 'l'JON • A/ R AOINO 
(!ind characters io any r e0<>rd) • POWERFUL MATHEMATICAL. MANAOE MENT • CASH FLOV.' 
MANIPULATION • SVPPOl\T PROGRAMS INCLUDE: FILE OR EDIT FORECASTS • FIL.E MANAO EMENT • ANY 
SCREEN RECORD. POWERFUL SORT/MERGE. DIR60'l'ORY PROJECT/ PROBLEM THAT REQUIRES 
MA,NAOER. EXTENoED OUTPUT R EPORT OENERATOR. FULL fO~ INVENTORY DATA OR FILE 
CQM PAlTIBJLI TY WITH WO RDPRO 4"FILES. ANO MUCH. MUCH ~\> ~Cf> MANJPUL.ATION! 
MORE! EMINENTLY USABLJ;; BY NOVICE USERS. 	 c~e,O 'i>'~~ $4 9 5 

~ ...~'i>~ 
\>\'. 'Requ ire. DOS 2.0 o r DOS 2.5 

AVAILABLE TO DEALERS FROM MICROAMERICA 

DEALER TOLL FREE: 1-800-343-4411
Ci rcle 128 on Inqu iry ca rel . 

• 

'• 

NEW ENGLAND ELECTRONICS CO., INC.NEECO 	 (617) 449-1760 
"NEW ENGLAND'S Largest 

679 HIGHLAND AVE. 	 MASTEACHARGE OR VISA ACCEPTED 
Computer Showroom" TELEX NUMBER 951021 . NEECO NEEDHAM, MA 02194 

MON·FAI, 9:00·5:30, E.S.T. 



Flexibility and Reliability" 
CONTACT NEECO FOR ADDITIONAL INFORMATION ON 

HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabilities 

range from single d isk-single user to 29 Megabytes-Multi-User. 

ALTOS computers are distributed to Dealers/OEMS in the N.E. Region by MICROAMERICA 

Trial Tested Osborne Business Packages on the SuperbrainSUPERBRAIN 

$5990 
• "ALTOS Computers offer you System 

•Accounts Receivable 5250.00 Complete 4 Module 
•General Ledger 5250.00 Package s795SOFTWARE •Accounts Payable s250.oo MicrosoftBASIC 

(Business Packages written in MicrosoftBASIC) • Payroll Package s2so.oo s325 
U SPECIAL OFFER! - Purchase 

32K RAM $2795 Purchase a 64K Superbrain a Centronics 704-9 (RS232, 
at $2995 and wil l include 180 CPS t ·1 $2380) ' t64K RAM $2995 MBASIC5foronly$250! . • re a1 pnn er 

FORTRAN $ 450 (regularly $350) and a 64K Superbrain together 
"The Superbrain is ideal for use as an intelligent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 
OEM's, commercial customers, and other • Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 

• Integrated in a single compact housing. 

• CP/M operating System with MBASIC5 and 
other interpreters/compilers available. 

• 32K or 64K RAM models available. 

• 2 1/0 Ports ­ one fully enabled RS232 
port for commun ications. Other port for 
RS232 serial printer output. 

• Too many software packages are now 
available to list them here. 

OEM/DEALER INQUIRIES 
All pric ing and specifications are subject to change. 
CPIM Is a re lsterod trademark of Digital Research 

SUPE~BRAIN™ 
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Product RevieWlf 

The Newest Sargon-2.5 

John Martellaro 


2929 Los Amigos Ct Apt B 

Las Cruces NM 88001 


Time travel is common now. You've decided to spend 
the afternoon in Vienna on a sunny spring day in 1770. 
There is talk that at the Royal Palace the Baron Wolfgang 
von Kempelen, counselor to the Royal Chamber, will be 
giving a demonstration of his amazing Automaton Chess 
Player. You wander over towards the Palace. 

The murmur of the crowd grows as the Baron rolls a 
large wooden cabinet into the courtyard, the result of a 
solemn promise he made to the Queen 6 months ago to 
build a chess-playing machine. The Baron smiles gra­
ciously and invites anyone to come forward from the 
crowd to play the Automaton. 

Meanwhile, the noblemen are about ready to accuse 
the Baron of a hoax. A machine that thinks? Rubbish. 
Sacrilege. And the spectators are no more convinced. 
Catcalls from the crowd dare the Baron to open the 
cabinet-obviously big enough to hold a small man ­
whereupon von Kempelen opens all the doors only to 
reveal a complex system of pulleys, gears, and levers, 
nothing else. 

About this time, you decide to come forth from the 
crowd to play this wondrous machine. Unknown to 
everyone, you have Sargon 6, no bigger than a match­
book, hidden in your palm. With its aid, you win, but the 
Automaton plays a superb game. Afterwards, a crowd 
gathers around you, and the Baron congratulates you on 
your game. Everyone agrees that the machine played a 
creditable game of chess, clearly outplayed by a genius. 
A priest overhearing this remarks that this is proof of the 
superiority of the human mind. You shrug, put Sargon 6 
in your pocket, and wander off into the crowd. 

The Baron will go on to amaze the bewildered crowds 
in Europe and America for many years, and the machine 
will defeat many chess players. It will take 70 years for 
the hidden compartment and the hoax to be revealed. But 
the dream of a chess-playing machine is planted firmly in 
the minds of men . A dream which would take another 
200 years to come true. 

Introduction 
Sargon 6 isn't available yet, but Sargon 2.5 is. It is a 

game module and holder slightly larger than a hardback 
book, but the real guts are no larger than a pocket 
calculator. This is the MGS (Modular Game System) 
from Chafitz; as of this writing, it is the strongest chess­
playing microcomputer you can buy. 

You may already be familiar with the Sargon 1 and 

Sargon 2.0 computer programs written by Dan and 
Kathe Spracklen. These are available on cassette or flop­
py disk (from Hayden Books) for the Apple II and 
TRS-80 computers. But now Chafitz is marketing Sargon 
2.5 as a plug-in ROM (read-only memory) module that 
fits into the MGS. Presumably, when Sargon 3 and other 
versions are available, you can remove the old ROM and 
plug in the new one. Not only does this protect the firm ­
ware, but allows new games (such as checkers and 
backgammon) to be run on the same system. 

The technical specifications of the MGS-Sargon 2.5 
combination are many and impressive. The system is 
rather complete: a benefit of Chafitz's previous ex­
perience with its chess machine, Boris. A touchpad 
keyboard allows the user to: 

• force selection of best move 
• use the machine in its hint mode 
• set playing level (from 0 to 6) 
• set up a given position 
• show elapsed time (either player, cumulative, or time 
per move) 
• withdraw a move or moves (up to three moves) 

~At a Glance _________---1 

Name mable memory (for inter­
Chafitz Modular Game nal use only ) 
System with Sargon 2.5 

Additional features 
Manufacturer Includes AC adapter, 
Chafitz Inc, 856 Rockville keyboard, chessboard, 
Pike, Rockville MD magnetized chess pieces; 
20852, (301) 340-0200 Sargon 2.5 is a re ­

movable module that can 
Price be replaced by other 
$375 game modules (not yet 

released ) 
Processor 
6502, 8-bit Software 

Sargon 2.5 program, held 
System-clock frequency in 8 K bytes of ROM 
2 MHz 

Options 
Memory Rechargeable battery 
2 K bytes of program- option 
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Clrcle 131 on Inquiry card. 

APPLE. II 	 TRS•BO 

® QUALllY 

VISA - DISK SOFlWARE •-
0 HOME FINANCE PAK I: Entire Series $49.95 ®<f> 

0 	 CHECK REGISTER ANO 8UOGH; n.;scomp«>tnW.. CHECK IN GACCOUNT MANAGEMENT SVS· 
T~M not on.t}i letp1 aimipltE• ttcDfft. 11 1bo 1in1 y-au di• anai1ytl tnd c~nUill tooh f.ci11 nnd to ••iiftly 

:tATl'C !:."Ec~=~~ci-:'uT::1N~~~E~u~:T~~·c~~~~L~~1:.~~~c!~~-~.~~~!~!E;,-:d~.i 
10< ACTUAL EXPENSE" SUOGET, C~ECK SEARCH DISPLAY, RECONCILIATION REPORT 1od 
CHEC tc REGISTER OJSPlAV by •Ofl[h~ Ch.c.. 1n.,ry i1 pr11111p:t1d t.y imr-ddi•'d lfltn*t ot IUnlArd 
IPU•INIH an.d 11cipie:n1 tadu,. 1Ptt~n1 Ru 11111')' H d 11ituelnt did1 nor111 ••• r.-t•irfll tim1 . Si• tltld1 1f 
t1m11 1rw- l!IOHlll f•r tldl c:htc~: tm.ou•I, .chnk no~. d'tlt, purpow. 111t::ifittn1111nd TAX CEDUCTllU R£· 
MINDER. CHECK SE.ARCH t·ou:tilln .alow ll.ill rt:hlnl Olll 41ft'Y 1t theM dt.11 f• ld1. Roetineure atsa pro•hl· 
1111 fer CHE C.: SORT r.r lllt.11 IMI cMr.k nit.., CATA EOITINC 1n• A•pon. forlMl.1. Up to IOOdttdV..1>. 
~..... , , ....... .. , , • • •• , •• , , , , . .. . ..... , , .. .. , , •• , , . , . . , , • , .• , , •. , . . $JU~ 

0 SAVIN!:;$: Aecu11t llQltMIJm•B·t 'Y1ltm fer 11: 11 11 20 Ml*lte Strings Ktci111111- Org111ins,. f.lllli Nd 
ildpt1'(1 "'"'"· ••dnw•h .... inttrKt " '"" laJ 1.ti lClflMftL Ca1111plliu rtcoJ•l mown ~11 CRT D' 
p•inttJ, . . ••• • . - • ..• • .. •• ... - .... •• - •• . . '' •• '' ••••• • • ' '' .•. ''.... $:14.95 

0 CA EDIT CARD ; Gt1 ca111trot of WD•r tr•di:t cttd:s wl1b 1lililt 11r..-a1a. Otianln1, nartt 11\111 diJfhy1 
pu1th1.w1, P•V~t.n l:i ind wJVic.1 dwfl!ll fer up ta 20 1tptr1tt c:erds. U11 la r c:rtidit ~111 ar b.l"'k lm•l. 
tRTa1prin.tlrHporu ..... .. • . ...... . •• , , ••• , , ,,, , , , •• , , •• , • , , ••• , , , ,, , , ,Sl4.9S 

0 UNIVERSAL COMPUTING MACHINE: $49.95 ®OJ 
A NI 111011111nuNb.. c;omip"tin:t •·'rJlflll 11n11::1u red •1·011nd 1 SO raw x 50 11:Glu:m11 Ui!Ht. Ulitl d•finfl r11w 
u4 uh1.m• n1m1s 111d t Q\Jfltllll1 rorrning 1 u•i11u1 "'°mpi,i;ting muhine, b bl• otkm1ntu:1n •• ttt•lllp11ed, 
d1tttded, wb.1uctnl ar M ded LG MIV o'ht11ltrntfu. lbtt nn derine repHltd f uftlC.tiaM c.am•nu ID I l'GW Of 

c.ai1111U1 .,.,,,.,. 5implityin1 labl• Ylirp, Hut1dr1d.t. at • n;qu1 cCNn~tl.. m.teh11111 ""ti• tMtiMd, 11Rd, Jta11d
'"4 ltulltd, wi'h GI without old od•ta. ~DI l1t11 u~. E1u11...1 hu Miii tO.A!ClfU, tftfinH:Mg llHilrt Mtfyli-J,. 
b•d.. ti. "'"fflED•Y tim, lnc•mt 1'61t•tnn,. prG duOiH pbmnilta. pra;tct uu..t ertilTY,H·ill Y,D.11 far 1nv 
plMnlBJ. .t.nelvu ' tu 1eputrnt 1>1ob4tm , '-'itl ean bt IO'hU whh· t 1tlilil1. U11lq'"' c;u:rw• comm1nih dhM "a"' 
ta man to •ny ·r1f'mHI,,. di•lif• 1b Tlll111 Mid atnmtdluetr '" '""' et4ect Gilt r>tlt•H 1.t~\t "llililn. b:tirt t."'-' 
Giii ibt pfi11ttl'd boy r11Kliin.t Jlll)ft [U,lMkfint d l -6 c11 h11r1i111) ·D• .1 4-0 c:Allu•ril prln lu. 

0 COLOR CALENDAR: 	 $29.95 ® 
Hl ·RES c.ulot ••phits •lqil'l' o·r'\l~U I ptnt11Wuiltndi• . 1lut11Ntlc: m11t1ipl11f1U'\I a• ..,.,~1;., htlll'l::l. RI· 
iiltW 11 1 1l1nc.1 tmportJnl d'•t", eppoifllraml1, 111.ninn;uws, birthid.ys. 1e11on d':11e1, •l e. Oft!' 1 l ytlH pu · 
iod. GnpJuc c:..t.•llb iurk1 d'.1111. p.,./n1tr 111d KHt:n dl1plly 1 MlllUMJY rtpon ~¥ mondll ol yoar tuft ~·n 
lk1.cri(t;l1111tch dly"uctio-n rtcm 11 '""t, hlpl fa1 •YI"' with• b•JY c•l•n41r, 

0 BUSINESS SOFTWARE : Entire Series $159.95 ®<!> 
0 	MICROACC-DUlilTANT : Tht 1dtaf tcco-un1m1 m11,. 'o• the ""'11 hl!IH1\, IHtd Dfl '1HliC T •cc:aU111i 

1nd ·do.iblt..,.cry ba·gH:npint. ,hil •U1Cien1 11 1otrtl'l1 rtc•rd:i. 1nd 11n•u"lt'll rr110:fU Dlfl 11cuwu b•l1nct1, 
tentr91 ltdQt4 kiu rntli,. ''""u' Mid npc•.n. Strff• or •o C4h11n11 po11t1:1 rrpartt.. H• dt.1 ~ 11'.I IO DD 
;ti:u111.i r.ntrl.1. pn mon1b u; to lOD 1eiou1tL lricllllcln • m•n P•lllntii llfl h1ac111I A«°"'n.1.n1. ••.$419.95 

0 	ONIVERS llL BUSINESS MACHINE: UH p1ogr11n 11 .d1rngn1td ro SilMf'LIFY 11"d SAY{ TIM( ro1 lht 
.a.ulmn twsl1;11tm111 who mtit llltJiollflcilf y AMh.n, !tit• Hid hom111. lht pro1nm W'l'~uut~ llWTlll IHI• 
Uni\lt'l1il' C1:11npt1ti111 M•d!iM ind ii is p111g,.mm1td ,. ptmde lh• tollOWlftU IJ/ll!'llllfflll llllll ro~tt.U-1 119 1 lllOh. 

CASHFL!JWA~AlYSIS PROFORMA Ml•~CE SHHT SOU~CE A~O USE or FUNDS 
PR OFO RMA PROFIT & l0$S SALES FORECASlER J08 COST ESTIMATOR 

PtKI , 1nchrdi"'1• c11 py11t ON' IJ11ift1s;ml Computing Mahin1 .. _ . . Sa-9.9S 
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Sici l ian Defense 

Wh ite Black 

Martellaro Sargon 2.5 (level 4) 

1. e2-e4 c7-c5 
2. Ng1·13 d7·d6 
3 . Bf1·b5 ch Bc8·d7 
4 . Bb5·c4 Nb8·C6 
5. Nb1-c3 Ng8·16 
6 . d2·d4 c5xd4 
7. Nf3xd4 Qd8·b6 
8. Bc1·e3 Qb6xb2?? 
9. Nd4·b5 Ra8-c8 

10. Ra 1-b1 ...and Black loses his Queen 

Table 1: Beginning of a chess game between the author and 
Sargon 2.5. 

The system is very nicely packaged. The quality of the 
plastic case and the display is outstanding. In the instruc­
tion manual there is a brief rule description of chess and 
information on the USCF (United States Chess Federa­
tion) . This is an important and welcome addition . 
Overall, the instructions are dear and easy to under­
stand. For once, we have complete documentation. 

A conversation with Kathe Spracklen revealed that the 
decision algorithms of Sargon 2.5 are exactly the same as 
those of Sargon 2.0. The only modification is that the 
host 6502 microprocessor runs at 2.0 MHz as opposed to 
the Apple's effective 1.0 MHz, and Sargon 2.5 thinks on 
its opponent's time. The result of this is that Sargon 2.5 is 
often ready with a move as soon as the opponent enters 
his move. The program uses 8 K bytes of ROM and 2 K 
bytes of programmable memory. 

Playing Strength 
When chess programs were first written for microcom­

puters (Microchess 1.0 on the KIM and Sol), we all 
laughed and proceeded to demolish them. While we had 
respect for the programs on big computers, microcom­
puter chess programs had a poor reputation. Times have 
changed, and now the average player can no longer bully 
microcomputer-based chess programs. That is not to say 
that Sargon can't be beaten by a good player. (Some 
results are given here; see tables 1 and 2.) But now a 
player must use care and caution, and a single slip can 
mean disaster. 

Sargon 2.S in experimental form obtained a USCF 
rating of 1641 in a rated human tournament (the 1979 
Paul Masson Championship). This is not bad at all for a 
machine that plays under tournament time controls and 
can be held in the palm of your hand. · Reportedly, the 
Spracklens are working on major improvements that will 
boost its rating (Sargon 3) to 1800 in tournament time. 
Sargon 2.5 is probably the last microcomputer program 
that we amateur players wiU be able to consistently beat. 

Playing Results 
In a match of five games between Sargon 2.5 and 

Sargon 2.0 (which runs on my Apple II), the programs 
split- two wins, two losses each, and a declared draw. 
Sargon 2.5 started out slowly indeed. I didn't mind too 
much when I (rated about 1700) and a friend (rated 1850) 
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When it comes to 6800 
Software Source BooksT; 
Hemenway delivers what 
the others leave out. 
... including complete source listings, 
complete descriptions of all algorithms used, 
and complete manuals of the products. 
SP/68 OPERATING SYSTEM STRUCTURED BASIC LANGUAGE LINK68 LINKING LOADER 
One of the most powerfuloperating systems STRUBAL+ 'M COMPILER This is a one-pass linking loader which aHows 
available for the 6800 family of microproces­ The compiler features variable precision separately translated re locatable object 
sors. this disc-based system features great from 4 to 14 digits for business or scientific modules to be loaded and linked together to 
flexibility. The user can add commands for uses and Struccured Programming forms. It form a single executable lo.ad module. and to 
special purposes. A single transient Periph­ produces Relocatable and linkable code. You relocate mqdules in memory. It produces a 
eral Interchange Program (PlP) transfers data can create data structures with mixed data load map and a load module in Motorola 
between devices. The system is relocatable types, COMMON and DUMMY sections. MlKBUG loader format. This book provides 
anywhere in memory and fits in less than BK. STR.UBAL+™ includes a complete scientific everything necessary for learning about this 
Other features inc lude device-independent package. al lows for string-handling and is system and the nature of linking loader design 
1/0 and dynamic file allocation. extensible. in general.

U.S. $49.95U.S. $34.95 U.S. $7.95International $74.95Internationa l $52.45 International $11.95 

XA6809 MACRO LINKING TRACER: A 6800 DEBUGGING RA6800ML RELOCATABLE MACRO 
CROSS-ASSEMBLER ASSEMBLERPROGRAM 
This new two-pass program generates relo· Ideal for the programmer look ing for good This two-pas.s assembler produces a program 
eatable and linkable code (requires LINK68). debugging software. TRACER features single listing, asorted symbol table listing, and relo ­
Resident on any 6800 system, XA6809 lets step execution using dynamic break points. cat.able object code. Object code is loaded 
you produce code for a 6809 right now. This register examination and modification. and and linked with other assembled modules 
assembler has full macro fac ilities and features memory exam ination and modification. using LINK68. This book fully describes the 
a COMMON section for the production of Includes detailed TRACER. program notes 6800 assembly language and al l major rou­
ROMable code, condit ional assembly and and a reprint of "Jack and the Machine t ines used, and includes now charts, detai ls on 
fast execution. Debug" (from the December 1977 issue of interfacing the assembler. Cross referenced, 

U.S. $24.95 showing al l call ing and called-by routines.BYTE magazine) . U.S. $5.95 
International $37.95 pointers, flags and temporary variables.Internationa l $8.95 

U.S. $24.95r---------------------1Please rush the following books: International $37.95 
____ copies of SP/68 OPERATING SYSTEM 
____copie$ofXA6809CROSSASSEMBLER

If your machine ____ copie$ of LINK68 LINKING LOADER 

would like to read 
 ____ copies of RA6800ML MACRO ASSEMBLER. 


____ copiesolSTRUBAL+'" COMPILER

these programs, ____ copies ol TRACER DEBUGGING PR.OGRAM 

object code versions 
 For North America. add $.75 per book postage or$1.50 per book lor 

are available in these First Class.. All other dest inations, add $2.00 per book postage and 


handling or $3.50 per book for Priority Mail. 
 ..•••••• disk formats: Per· 
Name_________Title_________ ~· com, ICOM, SSB, •• q'l>
Company________Street._________ • ~ .t'...SWTPC, TANO and •• fl/< 0-;JI _JI.
City________State ___ZIP______others. .~"" ~-· •• ~'II' NV~ ••0 Check or M.O. enclosed D VISA D MasterCharge
Card No. Expil"es, _ ~ _j"··_______ ~WRITE FOR PRICES 
0 First C lass/Priority D Book. rate • "~~ .r...-•

··6~ g,,"i>""~· 
··~ ~qj ~-· 

HEMENWAY ASSOCIATES. INC. •••# 'i;J.'8_ ~~··II IOI Tremont St . ••vO 'b~'l;jt<,,,~•· 
Boston, MA 02108 e• .q_ e• 
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Grunfeld·lnd ian Defense 

Wh ite Black 

Sargon 2.5 (level 4) Sargon 2.0 (level 3) 


1. d2·d4 Ng8·16 
2. c2·c4 g7-g6 
3. Nb1·C3 d7·d5 
4. c4xd5 Nf6xd5 
5. N::3xd5 Qd8xd5 
6. NgH3 818·g7 
7. Bc1-!4 

This gets lhe Bishop developed in preparation lor 8. e2·e3. 

. . Nb8-c6 
8. e2·e3 Od5-a5 ch 
9. Qd1 ·d2 Nc6·b4 ! 

Not a bad move for a $30 program. But it wil l be frui tless. 

10. Ra1 ·C1 8c8·f5 
11 . Re l ·CS Qa5·b6 
12. Bf4xc7 Nb4·c2 ch 

Sargon 2.0 has been wanting to do this badly. Now. however, It is 
in vain. 

13. Rc5xc2 Qb6·e6 
14. Bl1·b5 ch Ke8·f8 
15. Bb5-c4 Qe6·e4 
16. Rc2·C3 Bl5-g4 
17. Od2-d1 

Sargon 2.5 Is finding al l the right defensive moves and is a pawn 
and-Knight to the good. 

17.. . . . Bg4xf3 

18. g2xf3 Oe4·15 
19. O·O 

Taunting Sargon 2.0 to do any harm ... 

19. .... b7·b5 
20. Bc4-b3 0!5-g5 ch 
21 . Bc7-g3 Qg5·16 
22. Rc3·c5 a7·a6 
23. Bb3·d5 Ra8·d8 
24. Qd1-c2 

Threaten ing, of course. 25. Rc5-c8. 

24 .. . -.. 0 16-15 
25. Oc2xf5 g6xf5 
26. Bd5·b7 e7·e6 
27. Bb7xa6 b5·b4 
28. Rc5-c4 Rd8·a8? 

Black was in serious trouble, but there was no reason to allow the 
following clincher. 

29. 8g3·d6 ch Kf8·e8 
30. Ba6-b5 ch 

The mating web starts ... 

30. .. . Ke8·d8 
31 . Rc4·C7 Ra8-a5 
32 . Rc7·b7 

Threat : Rb7·b8 mate. 
32. ... . Ra5-a8 
33. Rb7 ·d7 ch Kd8-e8 
34 . Rd7·a7 ch Ke8·d8 
35. Ra7xa8 mate 

Table 2: Record of a complete chess game between Sargon .2 .5 (running on the Chafitz Modular Game System) and Sargon .2.0 
(ru nning on an Apple II computer) , 

Technical Notes on Sargon 2.5 and the Chafitz 
Modular Game System 

The MGS is a plastic case with a slide-out tray. The 
top of the chessboard is brown and white so~ grain 
with algebraic-notation markings. In the tray is the 
receptacle for the plug-in ROM, a keyboard (supplied 
with a chess overlay), and a compartment with chess­
men-standard Staunton chess pieces, magnetized, 
with a 2 1.4-inch King. There is an AC (alterneiting cur­
rent) adapter supplied. An optional battery pack is 
available for $39. 95; on battery power, the unit can re­
tain an adjourned position for about 24 hours. The 
total system price is $375. 

Sargon 2.5 plays at six levels. Level 4 gives a reply in 
2 to 4 minutes, plays in tournament time, and is rated 
1641. If you want to wait 20 to 40 minutes per move at 
level 5, the claimed rating is 1800. 

took three games from Sargon 2.5. But when Sargon 2.0 
won its first two games, apprehension mounted. We 
wondered if there was a faulty ROM in Sargon 2.5, but 
we decided it was unlikely. Later, Sargon 2.5 came back 
to win two straight games against Sargon 2.0 and redeem 
itself (see match results, table 3). 

The circumstances of the first two losses to Sargon 2.0 
are peculiar. In the first game, everything was even down 
to pawns and King against pawns and King. But Sargon 
2.0 gained a tempo (an advantage in time) and promoted 
a pawn to Queen before Sargon 2.5 could. In the second 
game, Sargon 2.5 played very speculatively on the attack 
and lost a Bishop for a pawn, then later another pawn. A 
whole Bishop down going into the end game with no 
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Oppone nt of USCF 
Sargon 2.5 Rat ing Results 

Martellaro (1700 +) 2 wins. 1 loss 
J . Irwin (1850) 1 win 

Sargon 2.0 (1600?) 2 wins. 2 losses, 1 draw 

Table 3: An informal list of match results between Sargon 
.2.5 and other opponents. 

compensation whatsoever caused me to declare a win for 
Sargon 2.0. 

This is hard to quantify or justify, but it appears that 
Sargon 2.5 with its greater look-ahead capability plays 
more (what I would call) speculatively . Sargon 2.5 will 
play solid defense and sacrifice soundly, but it also ap­
pears to play a little more aggressively and loosely than 
Sargon 2.0. Sargon 2.0 is very solid and conservative and 
never risks too much. Because of this, Sargon 2.5 can get 
into trouble on the offensive. 

It is also peculiar that in the games Sargon 2 .5 won, it 
was on the defensive with White. (See the game score in 
table 2 .) Sargon 2.0 huffed and puffed on the attack with 
Black for twenty moves, flailing away. When Sargon 2.5 
was done fending off the attack, it was a Bishop and two 
pawns up and proceeded to mate. Astonishing. 

The difference in strength between Sargon 2.5 and 
Sargon 2.0 seems small yet definite. My personal subjec­
tive experience is that Sargon 2.5 is more resilient on the 
defense, and I would prefer to play Sargon 2.0 as the 
weaker opponent. However, if you are running Sargon 
2.0 on your microcomputer, the $300-plus investment for 
the "improved" version is hardly worth it. Wait for 
Sargon 3. • 



If you have a personal computer- or a computer 
terminal - CompuServe can bring a world of 
information into your home or small business . 

CompuServe 
CompuServe is a major computer services com­
pany that has been serving top industrial and 
governmental clients for more than a decade . 
Now we 're also applying our extensive computing 
capacity to the delivery of information services to 
your personal computer. 

The Information Service 
This exciting service is available in more than 250 
cities between 6 p.m. and 5 a.m. weekdays, all 
day weekends and most holidays. Cost? Only 
$5 .00 per hour billed in minutes. All you need is a 
300 baud modem, and our complete information 
service is only a local phone call away. 

Welcome to CompuServe's information service. 

• News. Weather. Sports. Major regional news­
papers. Plus international news services . 

• Finance. MicroQuote. Updates and historical 
information on stocks, bonds and commodities. 

• Entertainment. Theatre, book, movie and res­
taurant reviews. Plus opera, symphony, ballet, 
dance, museums, galleries ... 

• Electronic Mail. Create, edit, send and receive 
messages from any other CompuServe user . . . 
nationwide. 

Circle 133 on Inquiry card. 

CompuServe's 

information 
service. 

A world of 
information 

available. 

Right now. 


• Home & Educational Reference Service. Any­
thing you want to know . . . from encyclopedia in­
formation to household tips. 

• CompuServe User Information. In case you 
need technical help . . . and information on new 
services as they become available . 

• MicroNET. For the computer hobbyist. Software 
Exchange, line printer art gal lery, challenging 
games, programming languages, word proces­
sing, business & educational programs . . . and 
much, much more. 

And this is just the beginning. CompuServe is 
continually adding to its list of available services. 
The world of electronic information isn't coming 
tomorrow. It's here today. 

CompuServe is Available at 
Radio Shack Stores 
Your local Radio Shack Store Se lls Com­
puServe's information service . There are more 
than 6 ,000 Radio Shack@ Stores and Dealers 
nationwide. Check with the outlet nearest you. 
Radio Shack is a division of Tandy Corporation. 

C:OmpuServe 
Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457-8600 
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Compose Any Software Program The MICROCONDUCTORTM By simply answering the questions. 
the ultimate YOU Describe the file layouts 

YOU Specify the print formats database monoger 
for your TRS·80® and Apple® YOU Desig_I} the update functions. 

The CONDUCTOR DOES THE WOP.Kl!! 

The MICROCONDUCTOR'" directs your computer to 
compose. organize and summarize all information you 
need to solve your software and business problems. 

With The MICROCONDUCTOR'·. your compurerwill 
be able to compose any record-keeping software you 
need. In the office. The MICl\OCONDUCTOR'• can help 
with anything from accounts receivable to property 
management.You'll find lhotThe MICl\OCONDUCTOR'• 
is ideal for the shop too. Let it ro l~e core ofyour inventory 
records. sales analysis, price lists. and more. 

The MICROCONDUCTOR •• is notjust a file manager 
but a true Doto Oase Management System suitable for 
both the novice and professional users. 
Some of the modules of this masterpiece ore: 


DATA FILE-One step file creation. Justset it. and forget It. 

MAINT.­

SOl?-T­

UPDATE-

Monipulote your data files w ith ease; add. 
delete. modify. scan. relocate. ond more. 
Sort any number of fields. in any sequence. 
ascending or descending order. 
Single or dual file repon and update utility. 

Introductory Prices 
TRS-80®Model 1.................................. S249 

Apple® .................................................... s299 

TRS-80® Model 11 .. . ............................. s399 


The MICROCONDUCTOP.'• is power at your fingertips! 
Power to set up. maintain. sort. report. and update data 
files orwhim .Just imagine: with theMICl\OCONDUOOR ••. 
you con establish a custom moiling list system in JO 
m inutes. accounts receivable in 2 hours. o complete 
business system in only a few working days. Never 
before has your computer been given such power' 

DATA FILES-No limit on lhe number of records o file 
con hove. 

FIELDS- Any rype (string, interger, single. double ). 
Eight entry modes (including defaults. 
counting, and suppress). 

f\EPOP.TS-Four ways to generate reports. Tota l nu ­
m e ric column(s) . Print on ony paper in 
any format (statements. labels. ere.). 

SORT- Any field(s) in ony combinorion (i.e . mul· 
tiple-key sort) . Any size file, numeric or 
ASCII. Ascending or descending. 

MAINT.-Commond anticipation. Record duplica­
tion. Direct access ond sequential search. 

UPDATING/ 
MERGING- Add. subtract. mulripty. divide fields. Com­

bine results from previous calculations. 
Test for any condition and toke action. 

*Regisrered trade mark of Apple & P.odio Shock. 
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SAVE 
on add-ons for 

APPLE® & TRS-80® 
THE 

MICROCONDUCTOR™ 
the ultimate data base manager s299 
for your TRS-80® and Apple® 

The MICROCON'DUCTOR~ is nor jusr o file manager bur o rrue Doro 
Close Mooogemenr Swem suitable for borh rhe novice and professional 
users. 

'DATA FILES ­ No limit on rhe number of records o Ale con hove. 
RELDS-Any rype (Siring. inte<ger. single. double). Eighr enny 

modes (including defaults. countit1g. and suppress>. 
REPORTS-Four w~ to generore rt>port$. Toto/ numeric column(s). 

Print on ony paper in any format (sroremenrs. lobels. ere.>. 
SORT-Arry fteld(s) Ci .El'. multiple-key son). Arly Sile tile . numeric or 

ASCII. Ascending or descending. 
MA/NT.- Commond onticiporion. Record dupllcorion. 'Direcr access 

and sequential search. 
UPOATING/-Add. subrroc1. mulriply. divide fields. Combine resutrs from 
MERGING p."evlou.1 colculori~. TEl'Sr for any condirioo ond rol<e 

ocrion. 

TRS-80® MODEL I .. .. .. .. . . .. . . .. . . . . . . . . .. . . . . . . . . 5249 
APPLE®............ .. .................. ........ ..... ......... 5299 
TRS-80® MODEL 11 .... .. .... ... ... ..... .... .......... 5399 

AVE ON APPLE II 16K 

INTRODUCTORY OFFER 
SAVE $JOO UST 1949 

Okidata 
Microline80 

FREE MEMORY UPGP.ADE KIT 
TO 46K WITH PUP.CHASE OF 
AP?LE II 16K 

Z-80 
SoftCard 

s339 

NEWDOS80 
A new enhanced NEWDOS for the TRS-80® 

The mosr powerlul Dis!~ Operoring 5y;rem for rhe Tl\5·80 
designed for rhe sophisticated user and professional programmer 
who demonds rhe ultimate. 

NEWD05/80 is rhe p lanned upgrade from NEWDOS 2.1. 
Some of rhe feorures ore: 

• New 13ASIC commands for files wirh voriable record lengrl"ls 
up ro4095. 

• Mix or march drives. Use JS. 40 or 80 track 5" di~ drives or 
8" di~ drives, or combo. 

• Security boor-up for 13ASIC or machine code applicorion 
programs. 

• New editing commands. 
• Enhanced l\ENLJ/v\ber rhot al low.; relocorion. 
• Command chaining. 
• Device hand ling for routing ro display and printer 

simultaneously. 
• DFG function; srril~ i ng of D. Fond G keys allows user ro enter 

o mlnl·D05 wirhour disturbing program. 
• Compatible wirh NEWDOS Cr 11\5DOS. 
• lv\ochine longuoge Supeaop/ 80 2.1 utilllies S149 

ad etihonced debug ond copy. 

Disk Drive Sale! 
Complete with power supply ond 
chassis. 

TF·.J Shvgort SA400 .. .. ... . 1339 
Pertee F0200. 40 rrocl~ .. . .. 1.'.179*TF·5 MPI 051 . 40 rrocl~ . . .. . 1.'.lS9 

• TF-7 Micropolis, 77 rrack . . . 1S79 
lDH-1 Dual sided. 
35 rrad~ .... ... . .. . . . .. . ... 1469 

TF·.:W. Drive S')I'> 2 Shugart . . 16S6 

Disk Exoonsion System NEWDOS+ 40rrack ........ 1110 
*2 Shugart SMOO TF-J .. . . .. ' 676 NEWDOS+ ::15 track ........ . . 199 
*1 Two·DriveCable . .. ...... .. •26 ~Car ................. . ..... 1199* 1 Expansion interfoc.e J2K .. '4S9 Head Cleaner ... . ........ 119.9S* 1 .JS.rrock DOS+ .. .. ... . . .. .. 199 AJA OusinE'SS Pkg .. ... ... . . . . 1.'.lS9 

TOTAL LIST Pl\ICE . .. . . .... ..'1262 The Source .... ...... .. ... . . . 1100 
5639 

Model 82 
5899 

O 5PECIAL Oosic Compiler .. ... . . .. ... . 119S 
The Source .... ...... 

1 
10 PRICE S1 149 Moil Usr .. ..... ....... ......... 160 

Porch for Appte Grophics 169 

MTI APPLE 8" DISK SYSTEM 

Apple~ottware ... 129.95 ONLY ......... . , . Elecrricpencll .... .. ......... •1so 
L-..::_~~~~~....:.....~~~~~~-:-~~~~~--i 

s1439 
NEW FOR TR5·80® 

TF·8 80 TRACK DISK DRIVE 
byMPI 

Double your copacity. 
Single head mini floppy. 
More than 200K bytes of 
srorage. Complete with 
power supply and mos.sis. 

S639 

TF-9 DUAL 60 TRACK DISK 
DP.IVE by MPI 

Quadruple your capacity. 
400K bytes of storage (l ike 
having 4·40 rracl~ drives in 
one unit). Complete with 
power supply and chassis. 

S789 
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Product Review 


The SwTPC 6809 Microcomputer System 


Tom Harmon, 1505 Magnolia Dr, Salisbury MD 21801 

The SwTPC 6809 microcomputer system can be pur­
chased in kit form (as the 69/K) for $495 or assembled 
and tested (the 69/A) for $595. Since I wanted to add 
sockets for all the integrated circuits, l chose the kit. (The 
assembled version doesn't use sockets.) 

The 69/K and 69/ A systems both include the MP-09 
processor board, one MP-8M 8 K-byte programmable 
memory board, the MP-S2 RS-232C serial-interface card, 
and the MP-83 motherboard with eight 50-pin slots and 
eight 30-pin slots. The case and power supply are also in­
cluded. 

The Processor Board 
The MP-09 uses the Motorola 6809 microprocessor 

with a 1 MHz clock. The 6809 is the third-generation ad ­

_At a Glance__________-4 

Name 

69/ K (kit) or 69/A 

(assembled) computer 


Use 

6809-based personal 

computer 


Manufacturer 

Southwest Technical 

Products Corp, 219 W 

Rhapsody, San Antonio 

TX 78216 (SU) 344-0241 


Dimensions 

length : 44 cm (17 inches) 

width: 39 cm (15 inches) 

height: 18 cm (7 inches) 


Price 

$495 (for 69/K), $595 

(for 69/ A) 


Features 

processor board contain­

ing 6809 microprocessor 

running at 1 MHz, 

RS-232C serial-interface 

card, 8 K bytes of pro­

grammable memory, fan 


Hardware 
RS-232C terminal (for 
input and output) 

Software 
SBUG-E monitor in ROM 
(included) 

Hardware Options 
e.xtra memory boards, 
expansion kit for serial 
interface, MF-69 5-inch 
floppy-disk system (in ­
cludes FLEX operating 
system) 

Software Options 
FLEX disk operating 
system, other software 
products from TSC (see 
text) that are supported 
by SwTPC 

Documentation 
looseleaf pages, 22 by 28 
cm (8Y2 by 11 inches), in 
binder, with separate sec­
tions on kit construction 
(if applicable), sche­
matics, parts layout, 
operation 

dition to the 8-bit 6800 family . It includes two 16-bit in­
dex registers, two 16-bit stack pointers, two 8-bit ac­
cumulators which can be treated as a single 16-bit register 
for some operations, and a direct-page register for direct­
memory addressing. The 6809 includes all addressing 
modes of the 6800 with the addition of program<ounter 
relative, extended indirect, indexed indirect, and 
program-relative indirect. Assembly language written 
with program<ounter relative mode can be moved 
anywhere in memory without reassembly. 

The 6809 is not object<ode compatible with the 6800. 
Although 6800 source code can be reassembled with 
minor changes, the code should be rewritten to take full 
advantage of 6809 capabilities. 

Sockets are provided on the board for three additional 
2716 EPROMs (erasable programmable read-only 
memory devices). However, the documentation says the 
physical addresses of these may conflict with interface 
addresses and recommends they be switched off. 

Included on the processor board is an integrated circuit 
that creates clock signals for various data-transfer rates . 
Because of the shortage of pins on the SS-SOC bus, some 
of the clock signals share common bus lines and are 
jumper-selected. 

A DAT (dynamic address translator) allows physical 
memory to be assigned as logical memory in any desired 
order. Because of this, you don't have to strap memory 
boards into consecutive memory locations. The principal 
use for the DAT will be for multiuser /multitasking soft ­
ware, which is still being developed. 

A welcome feature is that the memory addresses used 
for input and output have been moved to a higher loca­
tion to allow the 6809 to support S6 K bytes of program­
mable memory instead of the 32 K bytes supported on 
older SwTPC 6800 systems. 

The MP-09 processor board is silk-screen masked and 
is of much higher quality than the memory board sup ­
plied with the kit. The MP--09 board is intended for use 
with the SS-SOC bus and cannot be used with the older 
SS-SO bus unless modifications are made to the mother­
board . 

The SBUG-E Monitor 
A 2 K-byte monitor (SBUG-E) is supplied in a ROM 

(read-only memory) that is pin compatible with a 2716 
EPROM. The monitor contains disk bootstrap routines 
for both 5-inch and 8-inch floppy disks. A new DC-3 
double-head single-density disk controller that is com­
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OMEGA "WHOLESALE COMPUTER PRICES" 
SALES DIRECT TO THE PUBLIC co. 12 Meeting St., Cumberland, RI 02864 

Products are 
NOW 


IN 

STOCK 


AT 

OMEGA 


Sales 
Co. 

A a
I--~\ 

ll 1aro 800 S749 

OMEGA ships via UPS. truck, or air. COD's. 
Visa, Mastercharge accepted. with no service charge. 

v~ --
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Photo 1: The SwTPC 6809 microcomputer system. The factory­
assernbled 691 A sells for $595 and includes the three boards 
shown here. Front to back are the MP-09 processor board, the 
MP-BM memory board, and the MP-52 RS-232C serial-interface 
board. The kit version 69/ K is $495. 

patible with the SS-SOC bus is available from SwTPC for 
$150. The older MF-68 disk controller cannot be used 
with the SS-SOC bus without modification. It has been 
rumored that SwTPC may soon discontinue the MF-68 
floppy-disk drive and replace it with a DT-5 unit, which 
uses the Siemens double-head drive. 

The SBUG-E monitor also includes a memory 
diagnostic. It allows you to set and release breakpoints, 
examine and alter memory, and examine and alter 6809 
registers. Unfortunately, SwTPC does not provide sou.rce 
listings of SBUG-E. However, a disassembled sou.rce 
listing has been published in 68 Micro Journal Oune 
1980). 

Serial Interface 
The MP-52 serial-interface card is supplied set up for 

one serial port. It can be expanded to two ports by order­
ing the MP-SX expansion kit, which sells for $25. The 
card must be installed in bus-row 0, driving the system 
console with a standard RS-232C port. A nice feature is 

Photo 2: The MP-BM programmable memory board for the 
SwTPC 6809 microcomputer system. Both the kit and as­
sembled versions of the computer are shipped with one of these 
8 K-byte boards . This board is addressable to any 8 K-byte 
boundry within the first 32 K bytes of memory . 

that you don't need extra cables or connectors since the 
DB-25 connector is mounted directly on the card. 

Other Features 
The MP-B3 motherboard uses the new SS-SOC bus. 

Since I/O cards have decoding performed for sixteen ad­
dresses, the new cards are not downwards compatible 
with the SS-so bus. 

The power supply provides unregulated outputs of 
±16 VDC and +B VDC. Older SS-50 cards that 
obtained 12 VDC from the bus will now require on-board 
regulators. 

The 6809 cabinet is constructed of heavy anodized 
aluminum and is a major improvement on the older 
SwTPC systems. I had no trouble getting the bolt holes to 
align perfectly . 

The quality of the parts supplied with the 69/ K kit is 
excellent. I did find several small components missing 
from the kit but had no trouble getting replacement parts 
from SwTPC. 

AIM 65 
AIM 65 is fully assembled, tested and warranted . With the addit ion of a low cost, readily available power 
supply, It's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. 
• Thermal Printer • Built-In Expansion Capability 
• Full-Size Alphanumeric Keyboard • TTY and Audio Cassetle Interfaces 
•True Alphanumeric Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

PRICE: $389.00 
Plus S4.00 UPS (shipped In U.S. must give stt1111t address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii.Canada, $25 air ma il to all other coun tries 
We manufacture a complete line of high qualit y expansion boards. Use reader service card to be added 
to our mailing Jist, or U.S. res idents send $1 .00 (I nternational send $3.00 U.S.) for airmail delivery of our 
complete cata log. 

2951 W. Fai rmount Avenue• Phoenix, AZ. 85017 • (602) 265-7564 
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DYNACOMP 
 Avallabilil)' 

DYNA.COMP tc1nwuc- it suppli.td wi1h c;omple1.c dl)(\lmUltation a:in;t&.in.JnJ dut t:11pla1111il0111 arMI 
cumpm.. All pravamt wlll nin wl•tlln MK pr0:1run mfmof)'JPttt CATARI rrqui.r~ l-4t< ), EAtt P:I wlw:tc 

1101cd. proatun' an avllil•blr on ~TA Rt. P ET. T RS--IO rlnr:I II ) ud App.le (Applco(1 ) Q4JtllC trid 
d lJ lcent u •cit &J Nonh- Sl.lr 1in.sle dea1il;p- (¢0U:bk ckftsi.ty oompatib1"l d l'lok1mc. Addldon&J t1. mo-.1 Pf"D· 
pams c.an be' obtal11ed i;ion PUUltrd I" CP/ M flcp,p.r dl1:.:1 •or •Y1•cM1 runni11• undu M9AS'ICQuality software for: 

ATARI TRS-80 (Level II)*
PET NORTH STAR 
APPLE II Plus CP/M 8" Disk 

GAM E'S 
BRIDGE 2.0 (Anlloblt lor 111 computers) Pritt: Sl7.9S C-Hc 

$11.11!1' Dlsktttc 
An &Jl-11'.!Chm~ v' rsicn. of 'bh mosl popu.ll!' of ~r-d &lt1M1. ThlJ ptOlt&Jn boll! BIDS uid PLAYS 
'~bes co nl:Iaa or d111Slbct•c: bridu. ~din& on lh.'t toflU'lct, you:r compuk.r cpportt11U wUI eilhcr 
fl:~Y ... om11sc OJI. ddtnK ' H ,cu bid loo l'liit;h , •be computer '1111\JI iktub1e your con.tUCI r 9RH)GE ?.0 
oro~kl:n (.h tt11itl1 mtu1•inm~• for 11.dftDCed pb)'tfi Hd if, H 1e.«cllt1u lttrft.ln J 1001ror th< brid• t 

HEARTS 1.5 (Av1U1b~ loroU ~omputrrs) Prlct: Sl•.9S C&ucno 
Sll.95 Dllktllt 

A.n c:ic:klru •~ c:n~maJn 111 1 cocns:iu.~r r ...cmo:n or tlib pOP'Jlu a.rd prM. Hca.rn. Ii a 1ric-k--orien.1td 
1:ame la wh.idl Lhe P'LlrpoK ii no~ to u b 115)' Mvt.'5 Of IJ!c Q:Vetll of sl)ldc:1. Piii~ 1&:&clrm t'ilrO eort111 u 1.u 
opponmu •:ho'" umcd ,.. l~ h hard-4~bc&t pla:rifl&11rt.•e1it:i. 

CRIBBAGE 2.0 (TRS..fO onl1) Pritt: Sl4 .9S Cwcuc 
Sll.95 Dlskotlc 

Tl\IJ 11 I ,.,dl""'tua:ncd and alcdy u.n::u1ed l•O·hln~ versiori or th.r: cl'a:s1k c.l!d 9ame. cribbq1e. It is 
IB ucd.lent prO<Jrarn (cw 1h1e c.n""bbqe pit: yet lri surch ot a woo by oppo.nc:n.1 &J well u 1h:t bt&ln.nr t 
"''i""lq 10 kVl'I Ille: &:&mt. tt1 panlrulal chr starirt& lad Ju1on. Th1e staod&rd cribb..1e "°'" baud il 
oonlinuallr 1~'11 1t Lhe top or tile dbplay Cij f.1 11;.lri_a ~h.t Tks-tO'a. 1raphks c;apra b"Uhk.1), w'-"h IJ!t e1rd1 
show" 11114tm uU1i. The tompuCtt l\lt.Oautic.all7 KOf'U md also an.nouncq I~ points 111~1 1b1e tr1dl ­
tiori.1l phn.w.:s . 

CHESS MASTER ( ortb Stu and TRS-80 only) Pritt: S!U 5 C-ne 
Sl3.9S DbktU< 

Tltilt. totflP,lciC ~d Yll:t)' l)Owt:f (Ui p1"09ll'&ni pr(lvidn live k ...·rb or play. Jt iodud;a c&Jt!ill1, t rli p.l.JSUll 
Co11i1L1nci 11'1d Ill< prolDOlion or pu•m. Addilionally. thc bGard m•)' be pzotKt bd•" lb< uan 0-J pla)' , 
pemtittin1 the u:a:min.a1ion ot ' 'boot.;'' plars. To rnl.dn\ln CJ;tcudon ,pttd, lht PfoCJ&m b ..,rincn I" 
e.ucinbty ltn&ultt (b)I SOnwARE SPECIA LISTS o r Califo rn.11).. FuU 1rwpbics ue emplo)'-ed in 1he 
TRS-40 ve-nlon., .and 1wo wldtJi\ of all)hain."mtdc: db:pitr 1.tt pcov5de-d to 1ccommod"'c Nanb S111 
u:kt• . 

STAnREK 3.1(A ullable for •II computers) Pike: S 9.9S C....nc 

SIJ.95 Dbkell< 


Thit b UK clwlc: Si.artrek Wn:ul;1.tia111. b.:it with KYeral n"""' feah:aru. Fo• aample, Ille K.l int011' no. 

•hoo1 1t Ut-t eiu.n11n H· wi1h~~ wunina whilP: 1bo 6H'-'lcil\I Mll:fb~ ill 011ler cit.ndl•n.u.. TM 
Klln&"ODS 1bo I ll.ad: willl boll'I ll1tu Md hn.W)' Cf'Uhtt1 a.nd rtlO\'C! wh.l(tl t.hol u l The: si lu1tlcio i.t. hr:(1 k 
•1t«l tltr: .Ent.el'JlriW is bc:Jie,sed by thru iles"t")' m,i~ ind _.. narta~ s.o.s. h· fewived rThe- Kllrii1orn. 
Je• t'l'en ! 

SPACE TILT (Applt oaly) Prlco: $10.95 Cau<ttt 
$14.9$ Db k<ttc 

Uw: •he: same ~din to til t Lhe platle of •hi!! TV s.crun CO ''roll"' a b.aUinto a hOlc 111 the scrttn_Stli;uMI 
simpk? Nol whc11 th-e hole 1r:u un11kr and !o1T1111er l A bollt ·irl limn allows you 10 me:a.wre JOW U: ill 
111lnn odwn in thli hblt-rormini: anion 11mc. 

CAM ES PAC K I •nd GAMES PACK II Prl<t: S 9.115eocb. Cust1" 
SU.9S coc:b, Dhk•tt• 

OMfES PAC K I CD11t.mi1u BLACKJACK. LUNAR LANDER, CRAPS, HORSERACE, SWITCH 
ond m0<c . CAM ES PACK U Indodes CR.AZ Y£10 HTS, JOTTO. AC1'Y-OllCEY. LIFE. WUMPU$ 

Wh.y ~>' U .9.$ or lnOfC per pro1nam wh.en you c1n tivy a OVN/\COMP t:olleulon for jt,l:n n .9$7 

STU D POKER (ATARI only} Pritt: SI t .9$ C&sst11' 
SLS.115 Dbl1<1tc 

This is Ill e: d a.u i.c 11mbler'1 cud 11me. The- computer de1b •l'H' cards Ol'.le a.1 1 lime IJld yOu (Ind the 
wm~t.n) bt1 on wlu1 rou. J«, The c:ompu1 er dQq not cheat &nd USJntzy bc-u tbe oGd.1-. Hi;tWeYr:r. it 
ui~imc:s tllwfht Alia ltit lw:IC'IJ it a rsvc c:ard 4taw pater bcttifll ~nic:c fltOlt•m . Th11 P1Cli:&1:t ....m
ru• on I llU'. ATAR.I. 

STAT[STICS and ENGINEERJNG 

DATA SMOOT HER (No l 0•11l1blt for ATARI ) Pri<c; Sl•.9S C.....ne 
Sl l ..95 Dllk<ll• 

Th..h. •peci•I du.a Jm00th:i1tJ proinm m•y be u.wd to rwp id ly derh~ uscJul infonn.a.tioJI from nob7 
tluiwncis a.net -tn1inccrln;1 41.t.& wh:ictl IUI rqu&lly l.jM!Ctd . The sottwuc rc1u11 re:1 ebolcc In dq.rtt ll!ld 
raflll.' or m. as we.II a.i .unoathcd fi n t Ii.Ni KtOtid d'th·ali"'i: c-a.k'ula[jon. Alto incb~dtd Ii 11i11U>iM1k 
plo1tiftl or 1hc lrlpumd11t and 'Ltno00tiled-res11:lu. 

FOURIER ANALYZER (Avolllble for aU compulers) Pri<c: $14.9$ C1A<nc 
Sll.95 Dlsk<U• 

UloC' ' ~(j pro1r1m to e11111tnc •hie frcq ucnq fi>«tra or llmlte-d duf'Jtioin Jl1nab. The pr1;1o1r1m re-a1um 
mu lom1tk 1e1lin1 and pkiU.iq: or tlie imll'UI dUa and reiuJU. Ptac:tical 1pp.l ic1tlaM ind ud-t lt!C! lftlil)IS.h 
o f compbc.i.edl 11•1ttrn.·• 6n. a.'Uch: fic-Jcl1 .... ele--cuoniu, comrntillk.ation" and bu.Unt1.•­

TFA (Trorulu Fun<tlon Analyur) Pritt: $19.95 C-Uc 
SlJ.95 llhktn• 

Tll l1. n a •pc.:~ sofiw1:tc p&ekljc wl'lil e\h lll'l •Y bt uloc:d to cv1Ju1tt 11ic lt&n:d cr ftlMiloni o r S)'Utnu JU:dl 
H hl· fl ampli r111:n &nd m ien bJu1mii1Ln1 llldr rdl)Ons< 10 puht'd lilpuu . TFA Ii t maJor modLNC!lltaon 
o f f-OUA.IER Aef'olA L. YZ.E!Jt .and contain.J an m1.ineerlft1-oriented decibel "TI3W tt.s•frelfllellC)' p:D1 •1 
.,..d i ai. ltll.I. c:dilln&: (cahut:t. WJic:rcM f'OtJR IER ANALYZE R Ii lltd.1"cd tor edve1tlon&I 111d &clc- n..­
Lific uu . TFA iil ..ri eniiM:trina tool. Anilable for all comp11ten . 

FOU IUl!R A.Nll. LY2..E A. and T'FA ma}' hr: purcha.Kd 101t:t1u:r ror a (()fl'lbJtttd prioe: or J..29.'!11 
fCaiMUtJ) .a.nd \]11 _'9~ (Dli ket1.u~ . 

RECRESSIOl'l I (A••Uoble for all computers} 

llEGRES.SION I is. • 111Dique and nc:epeiondJy vrnatilt 011e-dimrruiOrYI Ins• "Cl'ilUH "Pol111on'\ial" 
~rw: flulr1i1 pr91ram. F'e.mturtt include n.ry till~ «CUrlit:)'; an autom1tlc de1•ee dftl'innination oplioa; 
111 eneniive in.1 , mal library or fi.11iJl1 fiuC1Cti011J..; daLI ~iHnJ: a-uton:u.tic d.&ta. .and n.i.,,·e- pl.au.in.a; a 
11.Ul«lui u1t;'ili Cc..a•• nand11d dt'l'i&1ion, com:l1don. «>eU\dct1,, t1C. ) ll'd rn\lt!I more. IB Jddldo~. 
11ew fit> m1y be trtcd • i tllou• rn:n-cril:'l l IJIC d1t.1. RECiR.ESSJON' I h t:cf11.inly Lhc f;Q rr\trrJt-on c prop".arn 
in an)' cla.ta an1lyd.!. s.oft·wl!e library. 

REGRESSION IJ (PARAnn (A•alleblt for all ~ompurers) Pritt: 519.95 Cuocnt 
S2J.95 Dllkctl< 

PAl.AF'tr u deU1Md to tHndle I.hose c.ases in which 1be p1n.mnen are imbedd-ed4pouitily nonlinn.r · 
1)11 '- Lhe r. i.1'11 funmon.. Th e UJer $.imp-} ~ in.Kn' the f11n1;tlonal fo rm. indllclin1 th«- pa.rameu n (A( I), 
A(lJ, , u: .J u orw- or m011r BASIC t.1a1emen1 lines. 01tm ud resu.1u m1y be mHlipubted ind planed n 
.-11~~ R£0R.ESSiON 1. the Rf;(j 'RE.S$t0H 1 lor polf"OIWIL&.l fi1'ln1• .,,.,, PAA.AF.IT lar '"'°"'com· 
pinlirdf111a.c:Liot1s_ 

RECi RESS IO,., I ltld I I mo be putclLa~ COl(i~ (Of $)(..9) Cc:u~tts) and S.W.,S (d o kctttt) 

BUS[NESS and UTILITIES 
MAI L LIST II (North Siu only) Pritt, Slt .9S 

'fhl:1 ,-n.an1-reatund pr0:1.r.m 110* 'nduda fuU aJph•bttlc I.lid tli:i eodc :MH1in1 as .-ell a.J nlc mcr1iti1~ 
Eotnei cmn be 1-c-.1 tlc:'l'cd ti)' ukr~cflrted codr. dl e~I nunc ot Zip Code. Th.t: pril!l~t rornHL.Ucws th..e 
111e of Jl&ndud li!c &ddreu labt.J.1_ Eac:h dbk~tr a:n slore mg.r" th1.11 1100 c:nuic.t. C1it11le dm.Ul)': 01rer 
llOO with dcu.bfe density H'U«M)I 

TE XT EDITOR I (Loller Writer) Pritt: ft•.9S Cwcuc 
S18.95 Db k<ttt 

Ail U:S:)I lo iRe, llnc'"Orlc1ued •ur edllor •f'l~h provlcki ¥Viable Um wid1h1 and tlmph: pllqnsib in· 

1:.;,ajo~~·~:~=~oioi; ~e;!~:4:::!..ror tcmp01in1 l~t1erJ 1r1d 11 Q:UJI< u.iabk or huidlina muic:h1
PERSONAL FINANCE SVST EM (AT ARI only) Pritt : SJ.4.9$ l>l>ktU• 

PFS h I ~II.Ile disl mr:n11 orir-.1111ed syut.m.compcM.cd or IOproa,r1m) dcs11ned IC ora~ Ll.e mnd \impllf) 
raur peuonal n1111!11;'(1 , f'c-&1uri:s inclutk a lOO trannctlon ~1p&e~r, fu£ acceu : 26oopi1!.on1I ukr code.!.; 
dUI rrtricv1i bf monlh, cod-ear PJ-Yet : osiclcu.I princlns of ltj)l)fl t,: cl\.rtkboo\ ba.lancini; bar lflp.h 
plot1in1 IUIO rnoorc- . Abo JICO~r:don tk.c- dli:tenc Is. ATARI DOS l . 

FINDIT (Nol1b Stor 011Jy) Prioc: $19.9S 
This il. a thru ·i111-ooe pro1ra.JD ,.hich mab:it.1in1 inrormatlon1ca:uib1r by lceywMdi of lhrn CYP<1~ Pcr­
wnal (e-1 . , Jut nJUM). Comm.nria.I 4e1: plumlbe.n) and Rduir1Kr (e1; 111q&dnr 1ittlick1., rctcud 
1,[b:li!mt, c: ic}. 111111)dJt.lon co byword $H.Idtc:.s., llierc: ai e blr1hd&y. 1111n.i\1uyry 111d 1ppointmen1 Klrttl· 
ct for th~ fl<':f10Ml rccot-d' linid IPnOlftllMll' :i.euc:tlct (or 'l'\t o;o~al rC'CQfd 'I.. A.d umor recwdl 
an •OCUH!d by a 1bt1k lr:eywQ«I or by traU·rdcn:ncins t wo or t:tu"tt t~s.. 

OFILE(Nortb Siu only) Prioc' 519.95 
ThL:l JIUd)' proarun 1ISow$ Noo.'11 Si.t.r l.LW5 I() m1iataln a $~11i:ud di.a but or Ill m~s md prO· 
1ra.m1 Ill lbc ILllCk o r dlllci wl\lcb lftvul1bly I CC\lmull!A1, DflLE h c-.asy CO ltl Ull 1.nd UW, h • ill 
orunlze JOQr dlltts. ' o provide cfrkle1111 kw;1d111 or tile dq,lrcd me Of prq,-am. 

COMPARE (Nortb Sier OlllJ ) Prl<<: Sll.95 
COM PARE L1 4 tiritk di.Jk ~tili1r ~ftw.are p;&d:q .e wh.kti compara 1wa BASJC pra1ruH ud dB· 
pl•JS l'hc file s.IJ:t1 of cbc: PfOl1'mJ in bytc::1, Ille lcl\1~111!11 1.tnnJ of 1hc- ni.a:mber or J.1 1,t cimn~ ILncs.. 1ndl 
lli e lin~ oumbeu .a.I wtikh variow lilted d.irf<ttt'IOC1otnir , COMPARE p.ctmlUOtt wkr to uam ltlc vc-r­
1kln1 or his. a.of1wt.rc 10 n ri f1 ...bich ar-e tbe moce C'UllTMC. and 10 dta.r'b' ideD"tif)' Lhr di1111ei m1d1e d11r ­
ln1 dcYCloomtn• . 

COMP~S (Nol111 Stu only) Pritt: Sll.95 
COM PR. ESS is 1 slll.1k'"ll!J.t 111Lil t1r p.roiram .blch re!llO'fH all un;necUJal")' spaa.!. and Co.ptioruJLy~ 
R£M11k u.~emc:nu from No~ St.ar BA.SIC pirosniir•u. T11e 1ourcc Ne kJ proct$ted OM llftt :111 •lime, 
111.wi pr-rmlulQI very ltttt ptatf&ll'li co be tomprcfl.td uiitt& 04\IY l ltl'lall lft'lount of ccur1pum lftMIGf)'. 
Fil~ comp1usioM. o r l.Q.j09' u e commoD.ly •ch.in-ed-

GRAFIX (TRS-IO onl1) Prier: Sil.PS C.....uo 
516.95 Dlsk<ll• 

Thli i.ank11.>e PfOl;flm dlow1 )'OU 10 c1.dly Cn:&1c 1n.JJbla ditr:t11J' £rom lbr \eybc:iud. You 0 dn;w" 
)'DUI" r.,-u:rr- aui11.1 •he pro.1nLm11 a1:t1u.ive cu.nor con.110&,.. Oncc- lhe n1.~rc Is. mid<~ l1 b e.11-~1k&lly 
1ppel\dc:d r.o)'Olilr BAS.IC proanm 111 u.rin1vart&bk . Draw a ''ll1p~r1.ec" ', Cl.Iii! HSu.d Ulitl'll phn,t 
it fr om your pro1rui 111Knt: PJl.IN'T HSI This il. a """'Y eas7 '"-Y fD cru1.e aDd ..,." lr&phics.. 

TIDY (TRS-80 011Jy) Pritt' $10.115 C.....llt 
$14.95 Dbkt llc 

1'10'1' Ii I.II u.scm"bi)' l&nltwllt PfCllllfll wh.idl illlow1. )'Ou to rcnwnba I.b e lino in you r DAS!C pro. 
1ra.ms. TIDY I.ho remo'l'es 111nnecr:nary 1p1C'eli md REMark sla1 em tau.. The resitll I\ 1 c:ompai:ted 
BASIC pil''Qlram wh li;h VW'$ mvdi lut ITICf'l'IOI'}' tPIQt Mdl c:1ceum 1!1nlfkmll)I rlim. 0Mt lotekd. 
TIDY rcmlli n.:ti 1111 lntinor)': )'®may 101.d Hf t1 11l'l'lbcr Of BASIC prOp:am.s with.«Jt hl'linl to teload 
TIOYI 

SIMULATIONS and EDUCATION 

BLACX HOLE (Apple onl1) Prl<t: $14.115 C.....U< 
$11 .9$ Dlsbllt 

Th.is ii HI u:cltin.11r1phJtaJ~mulatlon or lht protikm1o i ri."OhctJ lfi Clo5C1:)' ~U:Ml\1 & bbt): ~IC IWith 
• .l;Pfl'C probe. Tht obJcet h '°' ent.c:f a!W maJnttln, tor a s1tmrl.b<d rlcn<, li.n orbit close 10 1 1mlll bit: ck 
tiolr! . Tbis ii to be: a.chk-Yr:.t willioul cominJ: so nu1 the .anomafy 1h1t thr tida.I itfes.s dt:$1«'1'S 1ht pr®e. 
Con1_1°'or lll C cun l1 rc: alktlCI Ur slm\il..tdl '-llln1&ildc jtu ror routlon. llftd Mliti lt!l\lltc.n rm at:cek:ra· 
tlo111. This proaram c.mi>JoYJ Hl-Rf1 1r.111lic1 lllid ii cduc111ion&I as wd ID cba.lkql11.s-

VALDEZ (Anlloblo for oU oompol~n) Prl<<' SH.95 C.,..uo 
Sll.95 Dlskollt 

A 1!muli1klt1 or tuipt: n llllk-ct na~iJ;ulon 111 llit: Prin.ce WIJl!a.m Soiul'ld 1.11d VAida NHrOWJ" The pm· 
pam U5el a.n u:Le:ruh.·"'2.S6Xl$6clcmen1 .,......,. mcp llldcmployi ph.y5)f;ll ftlOdtlJ or a.Ip ICIPQflM: ltid 
cldl.J l)'l~c:m s... Oivt. ~out own C'.CIU.rt t ll'lirOu&h 11\11) Hd ktbctl trllJrJC' . A.ti)' 1it&nd1rd tc:rmin.:I m1 y ht! 
ui~fCltdlli)ll.)' . 

FLIG HT SIM ULATOR (AnlU.ble for •U computers) Price: $17.llS C-•~• 
Sl1.9$ Dlsktl.. 

A rulktlc ind c-;1.1 c:l'.nl..-c- m.atJlcm1Uctl 1Jmul1.tlor.1 ot uitt-0 ft. Rl1ht aftd laftdina. Tl\< pto1r1ttt U:tili.z.ci 
IUOd.'yn.&mk eQu;&tiorli llld tile char&derh lics o r a rai airfoit You c.a:n p-acit ic e i1ULrum e111t apprBMher 
a11d n.;a¥il•lioo uUns ndiah and com:pe..u hudl1t,11. The more a.dnncci!• nyc:r ca.n a.bo pcJfomt kJ.opi;, 
luJr·fOll l •nod sjmjl£.r &ttobulc- lllllM\IVC:CS. 

TEACHER'S PET I {AvaUablt for ell ~omp11ltrs) Pritt' s 9.9$ ~lie 
SU.PS Dllk<U< 

Th~ 11 11!c: Am of OY HACOMP't c:du~ul.ot11I p1.ek.&1it1. Prirnarll)' ll\ltcdt<I fat prC'-!1.Cbaial •o iridc l, 
TEAC HER'S PET ~kla: 1hc; yourta ' tudcn1 with «Kmn•lii1 pr&«ice,, kllrM..-ord rr:co1r:iition and 
Lhtn Jcu:IJ. or mtth skiH c:u1ci:t.a. 

Ordering Information 

AU « def\ III~ pt~ a.nd lhlppc:d poupald wlthlB 41.1 houri, Plcuc; cndou· paymrnl • i ll'I ordu a.loni: 
withi c:om:pu lcr i n fomt&lio.n~ If payin1 by VISA or Mutr-t C&rd, i11dude all ruunben Of\ cud- ff;lr ordtf1 
ouLJld~ Nonh A~rica utd 10 ... r« d1lppln.t 11111;1 handtl n.1. 

Adil SJ .~ 10 lli\ltm J)fl« fOf .... rlotil)r d1\ k Cscfl 'morC(!, CPJ"M, MiuOU>h l:IASIC) 
.. TRS·IO dl s.kcl lri- uc- ~OI s.uppU cd wi1h DOS Qt BASI C. 

Jk4ot"I 10 % when ordering J or· more progruru. 
lu.l: for DYN A.COMP PfOllbii al )IOUr loca.I soJl..-.:re du.In . Writr for detafkd detcri pidoo' of the:K and 
IMh.t:r pro1run.t. rrOllll DYN A.COMP. 

DYNACOMP, Inc. 
6 Rippingale Road 

Pittsford, New York 14534 
(71 6) 586-7519 

New Vark St• tf' rnhff'nu. • IH.W 1d.d 1 ft N'\'S u ltf. 1-_1., 
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The documentation supplied with the 69/K system is 
adequate, but the construction manuals are not as de­
tailed as those of some other manufacturers. For exam­
ple, you are told to install all resistors as a single step in 
construction, and you are expected to know the resistor 
color codes and be able to identify the polarity of all 
polarized capacitors. I would not recommend this kit for 
a beginning kit builder. However, an experienced builder 
should have no trouble. 

Construction Hints 
I selected low-profile tin soldier-tail sockets manufac­

tured by Texas Instruments for use on the printed-circuit 
boards. These sockets may be purchased from a number 
of sources, including Oigi-Key Corporation, POB 677, 
Highway 32 S, Thief River Falls MN 56701. 

The straight pin-edge connectors on the motherboard 
seem to slope in one direction and the 10-pin male con­
nectors should be installed with the slope in the same 
direction. This avoids problems when the printed-circuit 
boards are inserted later. You might also find it easier to 
remove the socket index pin before soldering the sockets 
to the board. 

The Added Extras 
In order to communicate with your microcomputer 

system, you'll need an RS-232C-compatible terminal. I 
selected the Heath H-19 video terminal over the SwTPC 
CT-82 because I prefer the larger 12-inch display size of 
the Heath . (The SwTPC CT-82 has a 9-inch display .) The 
normal format of the Heath H-19 is 24 lines by 80 
characters, while the CT-82 format is 16 lines by 82 
characters. 

You'll probably want additional memory because only 
4 K bytes of the supplied 8 K bytes of programmable 
memory are available for use. The SBUG-E monitor 
assigns a 4 K-byte area for a system stack and for internal 
tables and addresses. SwTPC sells additional MP-8Mb 
bare boards with edge connectors for $17. By buying 
your own integrated circuits and memory from indepen­
dent suppliers, you can save a considerable amount of 
money over assembled units. 

Digital Research Computers (POB 401565, Garland TX 
75040) sells a 16 K-byte programmable memory board 
for the SS-50 bus ($26). The board uses type-2114 in­
tegrated circuits instead of the type-4044 programmable 
memory devices used by the MP-8M board. The quality 
is excellent and well worth adding to your 6809 system. 

Of course you'll also need either a cassette-tape unit 
(like the SwTPC AC-30) or a fJoppy-disk system for 
loading and saving programs. 

Software 
The FLEX 09 version 2.6 disk operating system is 

available from SwTPC. The price ($35) includes a 
manual and object-code disk. FLEX 09 can be used with 
most of the 6809 software available from TSC (Technical 
Systems Consultants, POB 2574, West Lafayette IN 
47906). TSC has a large amount of 6809 software, in­
cluding a text editor, an assembler, several versions of 
BASIC, a debugging package, and others. 

CSI (Control Systems Inc, 1317 Central, Kansas City 
KS 66102) has the UCSD Pascal compiler for $419 that 
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by E. Fish11r and 

f:> pi"' 
11:£i'48 

Bus (GPtB) 8 
........................... 
 PET and the 

IEEE 488 Bus 
(GPIB) 

C. W. Jensen 

This is the onty complete guide available on 
interfacing PET to GP/8. leam how to program 
!he PET Interface to control power supplies. 
aignal sources, slgnal analyzera and other 
in11rum1nts. Ifs.full of p.ractical inlormetlon. 11 
one ol lt1authors11slsted in the original design 
of the PET GPIB interface. 

*31-4 $15.99 

NEWP£T/CBM 
edition 

Some Common 
BASIC Programs 
by l. Poole, M. Borchers, 

C. Donahue 

78 Program• you can uH even If you don't 
k.now BASIC. Thia booll glv11 vou a variety of 
math power Including personal finance, taxea 
and uatlatlca H well H other progrem1 you'll 
want like Recipe Coat and Check Writer. All 
pr09r11m1 can be run on e PEi or CBM with BK 
or more. 

4 40-3 $14.99 

PET ownera can purchaH the programs ready­
to-run on cenette or disk. Use the book aa a 
manual for operating inslruction1 and 
programming options. 

Oi1k *33·0 $22.50 
CHlfltte *26-X $15.00 

Practlcal BASIC Programs 
ad. Lon Poole 

TheH are 40 eeev to UH program• that 
each do something ueeful. 

Income averaging, checkbook reconciliation, 
1teti1tlcs, lactori1l1, tempereture convaralon 
and mu1ica/ tranapotition are jult a few. It offert 
a weeltn of practical computing power. Includes 
wnte·up1, program notn end inatructlona1 
namplH lo help you re•lize the potential Uttt 
of each prOQrem. 

*38-1 $15.99 

8&02 
Asaembly Language 
Programming 
by l. !.tventhe I 

lncrene the capebilltiee and perlorrnance of 
PET (end other 6 602-bHed computeral by 
ltlaming to program In auemb/y language, 

* 27-6 $16.99 
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information on everything 
from keyboard variations 
to a detailed description 
of PET and CBM memory. 

Included are: 

Complete operating instructions for 

keyboard 
tape cassette 
disk 

New for your PET 

from 

~OSBORNE/McGraw-Hill 
PET™/CBMr"" Personal Computer Guide 
Second Edition 
by Adam Osborne and Carroll S. Donahue 

The PETI CBM Personal Computer Guide is a step-by-step guide that assumes no 
prior knowledge of computers. If you can reed English, you can use this book. 

This book provides the important information and documentation that PETI CBM 
users have sought for so long. After reading this book you will have 
a good understanding of what a computer ­
especially the PETI CBM 
computer - can do for you. If you've just 
bought a PET or CBM this is the book you 
must have to really understand your 
computer. By using the examples 
found in this book. you will quickly 
get your PETI CBM up and running. These 
examples are thoroughly documented so 
you can learn how and why the program 
work. It is the "how" and the "why" that 
are important if you want to learn how to 
make your PET or CBM work efficiently 
for you. 

This second edition contains even more 
useful information than the first 
edition of this book. 
The guide contains a wealth of 

Oe.scription of all CBM BASIC statements 
Optimal programming tachniqu111 including 

input/output programming 

file handling 

screen editing 


Solutlona to programming problems 
CBM capeblliti111 and limitation• 

#55-1 $15.00 
r.---------------------·----------·--------·---------­

~~ OSBORNE/McOraw·Hlll J06u 11630 Bancroft Wey, Dept. 811 
Berkeley, Cellfornla 94710 
1416) 648-2806 •TWX 910·388-7277 

N1mo: _______________ _ _ 
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YOU'RE RIGHT! 

KEYED FILE·ACCESSING 

is essential to develop effective appllcatlon 
programs under CP/M® for your 8080/Z80 machine. 
Your on-line. interactiye systems demand the 
performance that only a professiona l keyed file 
accessing package can offer: fast random and 
sequentJal access fo data by key values, on-line 
additions and deletions to your data flies, 
eliminat1on of lengthy sorting procedures. . 

BUT WHICH O'NE? 

Feorure 	 MICRO 6+~ Tlie Other One 

• Random Access by Key YES YES 
• Wild Cord Seorch 	 YES YES 
• Kev.seciuenliol Access YES YES 
• Multiple Keys 	 YES YES 
• Autornotlc Spoce 


Reclamation YES YES 

• Biminote Overflow Files YES NO 
• MOJ<imum Number of Enlrles 65,535' 10,000 
•Eliminate fnde~ File 


Reorganization YES NO 

• 	Guoro nleed Optimal Index ­

Ale Structute YES NO 

• Maximum Disk Accmses To 


Reach Any of 10,000 Entries : 3 ? 

• Duplicate Kev Values VES2 NO 

'32.767 for the source code versions. 
•Source cooe versions only. 

IT'S OBVIOUS, GET MICRO B+"'I 

And search an index of over 
10,000 key values in less than one 
second on a floppy disk system! 

Assembly Language Version ...$260.00 

Specify MICROSOFT"', CBASIC"'.. PL/1,80'". S-BASIC'" 


Basic Source Code VMion ...$195.00 

Specify MICROSOFT'" Boslc or CBASIC'" 


Shipping $2 USA/ SS Foreign 

We accept VISA and MASTERCARD 


DEALER INQUIRIES INVITED 

FAIR COM 
2606 Johnson Drive 

Columbia. MO 65201 

Maklng Mfcro'• work Ilk• Mul'1 (314) 445-3304 

c 1980 Fair Com 


CP/M and Pl/1-80 ore trodemorks of Digital Reseorch 
MJCROSOFf ia o trademark of MICROSOFT. Inc. 
C6ASIC Is a trodernorl< of Compiler Systems. Inc. 
~a.A.SIC Is o lrodemork ol Topoz Programming 

will run on a 6809 system with 56 K bytes of program­
mable memory. The software is available on both 5-inch 
and 8-inch floppy disks, and includes operating system, 
compiler and linker. 

System Checkout 
The power-supply cables and voltages are first checked 

without any other boards installed. Then the mother­
board is installed, and finally the remaining printed ­
circuit boards . You will need an RS-232C-compatible ter­
minal connected to the serial-interface card to test for the 
proper message, "S-BUG 1.5 - 8 K", followed a blinking 
cursor. 

When I performed the checkout, everything appeared 
to be normal until I attached a terminal and noticed that 
the video display consisted of question marks being pro­
duced much faster than the current data-transfer rate, 
which was 300 bps (bits per second) . The SwTPC 
documentation states that if anything is printed, especial­
ly question marks, the computer is probably working and 
that the problem is probably with the terminal parity, bit 
format, or data-transfer-rate setting . 

I spent a considerable amount of time checking for 
problems and couldn't find anything wrong until I used 
my ohmmeter and observed that the resistance between 
the 300 and 4800 bps lines on the motherboard measured 
about 2 ohms. I immediately suspected a solder bridge 
but was unable to find one I then called in a friend with a 
very accurate ohmmeter. He detected a dip in the 
resistance at the closest pin on the motherboard. Using a 
projector lens, he found two extremely small copper 
bridges that were covered by the green coating on the 
motherboard and were virtually impossible to see with 
the naked eye. After I removed the copper bridges with a 
small knife, the system worked beautifully. 

The moral of this story is that you should be careful to 
check adjacent bus lines on the motherboard both initial­
ly and after assembly. Doing this will eliminate a lot of 
frustration and wasted time . 

Conclusions 
I'm pleased with the overall quality of the SwTPC 

69/ K, and I recommend it to any experienced kit builder. 
One big headache-saver is to check out individual fin­
ished boards on a working SS-SO or SS-SOC system. I 
used a friend 's SS-50 computer to test the 8 K-byte pro­
grammable memory board supplied with the kit . 

If you don't have a means of testing individual boards, 
I strongly suggest the purchase of the 69/ A assembled 
and tested system. When you consider the amount of 
time spent assembling and testing the unit, the extra $100 
seems like a bargain. 

SwTPC does have technical services available, but the 
entire computer must be repacked and sent to San An­
tonio, Texas.Without the proper test equipment, it is dif­
ficult, if not impossible, to track down specific problems. 

lf you purchase factory-assembled boards, SwTPC 
does offer a factory exchange program. Boards can be ex­
changed for a fixed fee ($40 for the MP-09 processor 
board). All factory -assembled products are included in 
the plan for 6 months, and SwTPC will arrange a service 
contract after the 6-month period. If you're using your 
computer for business, this service is ideal. • 
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CALL FOR PAPERS 


EUROMICRO 81 

SEVENTH SYMPOSIUM ON MICROCOMPUTING 

PARIS, SEPT. 7-10, 1981 

THE SYMPOSIUM 
EUROMICRO 1981 is the seventh annua l symposium 
organized by EUROMICRO, the European Associa­
tion for Microprocessing and Microprogramming. 
Previous annual confe rences have been held in Nice, 
Venice, Amsterdam, Mun ich, Goteborg and London. 
The purpose of this conference is to bring together 
practitioners and theoreticians from industry, govern­
ment and academia who are interested in all p rob­
lems relating to the underly ing concepts and the use 
o{ microprocessing and microprogramming. 

SUBMISSION OF PAPERS 
Authors are invited to submit original papers on 
recent and novel work in the whole field of 
microprocessing and microprogramming. Solicited 
are all contributions concerning problems of hard­
ware, firmware, software and applicat ions that are 
typical with respect to systems, development, social 
implicat ions and education . 
Authors shou ld submit six complete copies of thei r 
papers to the program chairman not later than by 
March 15, 1981. 

EUROMOUSE IN PARIS-CALL FOR MICE 


EUROMOUSETM is the European version of IEE E Micromouse contest where a microcomputerized "mouse" must 
find its way in a labyrinth . 

FOR FULL DETAILS: 
EUROMICRO, 18 rue Planchat, 75020, Paris, France Tel: 1/370-3275 Telex : 211801 
Or Contact: Dr. Rod nay Zaks, SY BEX, 2344 Sixth Street, Berkeley, CA 94710 Tel: 415/848-8233 Telex: 336311 
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kl your introduction to The Library of 
Computer and Information Sciences 


or 3 other 

Take this 

$60.00 classlc 

foi' only $3.00 


ENCYCLOPEDIA OF COMPUTER SCIENCE 
Ed/red bl' Antlwm· Rais/on uml Clr~ster L. Mee/.:. More than 1550 ou tsizt 
page ofinformaiion on c•·t ry aspect of com puter science- from algebra to 
automata theory. from basic tcrmmology to strin g·processing languages. 470 
a rticles by 208 cxpcm_Over 700 chart_~: 1ables, graph< and diagrams_ 

6264 1. MICROPROCES· 
SOR : From Chips lo 5,.,. 
ten". Rm/11,•t' Zak.I. Dct:iifcd 
" ' "mpk<. fih•Hllgr.1ph<. diu­
grtl ms .1 nd :1rr~ nil1ccs_ 25.00 

books for only $1 each 
42J03 . A DISCIPLINE OF 
PROGRAMMING . t:d.<ct·r 

II you wlll Join now for a trial period and IC Oijl""'"'· Prt•g ra~n Ji:ri\·a·(values to $74.90) lake only 3 more books-at handsome uon anJ l 'C'lll(ll.' H•nn . com­
nwrl miSl~• lcs: rt us n um~ro u sdiscounts- over the next 12 months. t• lhcr cxumpk >. S21.95(Publ ishers Prices shown) 

87970-2. WRI T I G I N· 
TERACT IV E COMPILER 
A Nil INTERPRETERS. f'_J. 
8 roh'11 , Include. how to de· 
, jgn a n internal la nguage. 
l.!rror detection a nd Jingnosis 

79155. SOrt'WARE INTE R· 
PRETER FOR MICRO· 
COMPUl'E RS. Tlw11ws C. 
Mtlmirr. Ho" to design a 
rcliJ hlc "'fh•·:m: i nk rp~rc1c r 
for :J n\! micwc-ornpuh!r .~\'S· 
1cm _ - s2:1 :9~ 

38J19 · 2. CLASS I CS 1 1'( 
"OF"J'WAR E ENG INEE R­

!:'\(; . E<h1t•d /Ir Etl1rnrd 1\"11.1/i 
} ;rn"'""· A 11.·tnnpL:ndium nf 
rc fa.:rencc ~ 1r1 k·le"- 4.:!4 pn~c ... . 
s~ ~ fli:ov~r. Cowru• " ·" J ,;f ,~rrr 
3 '"'"~ " $18.00 

56.W5. A I 'T ROD, CTION 54455 . IMS PROGRAM· 
TO PROGRA IMI NG ANO .\<lli'\G TEC l-1.'<IQUES: A 
PROBLEM SOL I NC Guid" 10 Usin g DLll. l\tJf'/> 
WITH l'A , CAL. G. Micluwl "'"' /_,.,,,.,,_ Srcll. •Hll spcl"il1~ 
Sclmc.•id~·r <-'I '''· Pr~ sc nts the h:c:hnigucs h> \\ n1c apptit ..·;J ­

fu nd:imc111 als of P,\SCAL. ,1 1i o n p rog r ;1ms in ANS. 
in !he run-lime svs icm_ anJ nc'I.\ '-"""m ru1c r l.rngu.1 1!.e. COBOL. Pl.J I. t>r ;\sscml>kr 
much more . Cm11PH a.r ! of ~ ~ 15.50 Lll1guagc in , :1 n IMS DU I 
_mur .l bo11b. ?6.9$ tbt;.1 has~ environment. 

17.95 
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Sl95S-l . A GUIDE TO THE 
SUCCESSF . L MA AG~:­
MF. NT OF COMP TER 
PRO.JECTS. /lum i.<lr Dmt · 
ulclso1t. Curmrr as J of ro ur 3 
/wmJ.. .r. 'SJ.1.95 

39890-2.. CO MPUTER 
DATA-UA SE ORGA IZA· 
TIO '. Jtu11e Mar1i11. A n in ­
va luabk pla nning too l ha,•ing 
O\'Cr 200 dingrams. Cu1m H us 
! of rnur ,I b1>0k.r. 27.95 

,---­
38968. THE COBOL ENVl­ -11213 . lllCT IO NA R\I OF 
RONME T. G rm1er 1111cl BUSINESS ANU MAN'AG~:­
Crt1wford. 20.95 .\1 ENT. J Nr\" M. llm,•11bc·r~. 

0\'Cr ()()() cnlriO>. 24.\)5 

< ~ R:\ NTS 
. I · 1> A. N ls 
:'·~· NTS

( , [, .'\ -j- L' 
' ) ... ~ 
I ,'\ 

79167 . • OFTWARE RELi · 
ABILITY C IOfBOOK . 
Rt1ha1 I•. Glos.r. Spdb c>u t al l 
lhc lc<·hnlll ogi<:u l and man­
.tgcmcni lc<·hn iquc.. J8.9S 

707-15. A PROCRAMJ\'11-: R'S 
GVIOE TO COBOL. ll'i/li11111 
J. llmrisott. 18.95 

-

50551. GRANTS : ll m 1 IO 
Find Ou1 Abon l Them und 
\\lhar In Do Ne \I. 1-'iry:imo P. 
11'/tilt'. "19.50 

HOSJ -2. DE IGN I NG A 
UISTRlllUTED PROCESS­
ING SYSTEM. l/umi.rh Dott· 
<1/tlvut. In(·Ju<lc> fik >tratc2\. 
nn11mun i c~1 Li on m:tworks oL'n'J 
\\Of ~ fl,1,l\\' th.·)l ign. ('owu.t us] 
11( l'ottr 3 /10ob $34.95 

41625. DATA BA E: A PRO­
FESSIO At'S PRIM E R. 
Da ,.id Kroe11ke. Cover.; c,·er\' 
aspec t of data base m ncc pt -. 
s~ . tcms and app lication .. 

24.95 

62620. l\ llC ROCOMP UT ER 
llA N DBOOK. Clwrfr.< J . 
Sipp/. Dc1;ii leJ rcfo rc11 cc ''' 
the tcd11H!I"!!' .111J "rrlic;1­
11ons nf mn...ropron:~sor~ . 

19.95 

84238. 370J.'60 AS ­
EMBL.E R LANG AGE 

PROGRAMM l l'>G . Na il er 
Stem el 11/. Stcp·b y·SICp
guide from the basics ttirough 
cfii cicnl. >ophistka tcd coo ­

52665-2. H AN DBOOK OF 
OPERATIONS RESEARCH : 
Founda1ion• And F11ndnmen­
1al•. Volume I. £,/i1"c/ b1· 
,\ fodt•r art</ El11wxl"" '"" 2·1 
lc :tdin! aurh tHi UC' !\ or1 th.: 
1cch ni,.;, r ;ispeci. of husinc s.• 
pn1tikm t<11lvin~. C1111111s os ! 
11fn111r .! bnvk£ s:n.so 

52265· 2. HA DBOOK OF 
OPERAT I01 S RESEARCH : 
Model• and ,\ppl kn lions.. Vol­
ume 11. £diu•tf bt· ,l f<lcl<'r am/ 
El111ctgl1r11h1: Forecasti ng. a.:­
('Ou111rne j,IH.I Iin ~1 nC"c , human 

in~ . 516 pages. 81·•" x 11 " for ­ tt!~ourcC rn z1n;igc:mc:nt. in \·cn .. 
m:tt. Sofl ~nund . Sl950 !Or\ o1.:nnCrol. :rnd mud1 more. 

Coinus '1.f ~ of ,."ur 3 hook.f. 
. 532.50 

6014S. HI E 1A AGER'S 
(;tJI llF. TO STATISTICS 

."'<0 Q U A ' T ITATIV F. 
METHODS. l·:mi:h(•r 1111<! I.ti 
Fm-,:1· 18.95 

40010 . C OMP UTE R 
POWISR FOR nu: SMA LL 
llUSINF$S. Sipp/ wul Dahl. 
A ~1Hnpk 1 c und pruciic~I 
guide 10 micro ~ind min i 4.~om ­
pu 1c rs th at will mcc.t 1he 
ncctl!' of your s.m~d ) husines....lii . 

SIS.95 

J.ll.'O. Tiff APPLICATION 
DESIGN HANDBOOK FOR 
OISTRIB TEO SYSTEMS. 
Roht'r/ L. l'alrirk . Wilh I 6 
'P<'<"i fic design hinis. /'il r.t up­
rcnd ices . titbks. l is ls un<l 
more . $19.95 

40015. COMPUTER OPTl­
M IZATIO ' n :nlNIQ ES. 
Jl'il/111m Cmtl<"l: A prn~ l i<.-'1 1 
euidc to the art o r solving 
(1 ptimimtion prohk ms via the 
computer. 31 sa mple dis tribu­
tion graphs: 135 t•11mpu1~r <>P· 
t1m11.;1 ta>n progra ms. 24.00 

: MANAGEMENT 
'1~~tsH~s;; ~ ~- •:~ 

; PETER F.ORUCKrn 
I • 

599ZO. MA AGEMENT: 
Tasks., Responsibililies. J>rac­
1~cc~. Pc.jwr f ; Druck~/r. The 
skill. a 1'.00d cwcut ive needs 
10 1<1 ~cfTcctivc in modern 
management. $17.50 

Plus more books to choose from 
39997. COMPUTER NETWORKS FOR DISTRIB TED 
INFORMATIO SYSTEMS. Dlml1ris N . Cltorofos. A com ­
prehensive guide to every fealurc or ne twork and sys tems 
archi1ecturc . $24.00 
453KO. TllE ~· TR EPR ENE R"S MA Al.: llu;oine<;s S1art· 

p•. Spin-Oil~. und lnno.,ali\'e Managemenl. Richard M . IY/1iw. 
J r. 17-50 
JS-150-2. A TOMATIC DATA PRO ESSING HA DBOOK. 
Tli~ Dit•hold G,oup. A.1ui liury memo ry. pc riphcrn ls. sy~1e111s
dci0;1gn . con ~ulr~tnl .serv i ce ~. suf1wan.· packages. Cmma n.f 1 11[ 
ymir .! l11mk.f. S311.~ 

If 1he re plv Cllrd ha been removed. please wri1e to 

The Lib r.i~· or Compu1er and lnforn101ion Sciences 


Dept. 7-AK7, Ri,.erside, .J . 08075 

10 o btain membe rship informa tion and an npplica1ion. 
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The Picture-Perfect Apple 

Phil Roybal 


1111 Pippin Creek Ct 

San Jose CA 95120 


A picture is worth a thousand 
words. And it was the capability of 
representing information in pictures 
that initially attracted me to the 
Apple II computer. 

But images on a screen can be too 
personal an experience. Often no one 

else sees them. It would be great if 
there were a way to transcribe these 
images so that others could also ap­
preciate them . There is a way to do it, 
and this article tells how. 

The program discussed here was 
written in Apple (6502) assembly 
language for the Qume Sprint Micro 
3, a daisy-wheel printer with a 16-bit 
parallel interface. The approach is 
quite general in nature; therefore, 
you will find it easy to adapt it to 

* * * NEW YEAR SPECIALS FROM JOHN D. OWENS * • • 
.. CALIFORNIA COMPUTER SYSTEMS o 
~ ~ Q. HIGH IN QUALITY, LOW IN PRICE "' 
., Z80 CPU , 4 Mhz. wi th one seria l port: 12 slot S-100 mainframe, disk rnn trollcr, 64K o 
"'_ Dynamic Ram. CP/ M 2.2"' .. ... ........ ..... .............. . ........... $1,645. ~ 
::I In terfaced to 2 Shuga rt. 8 inch drives w ith power supply and cabinet for an I:'. 

~ :~~il~~ual h~~~ · ~· -~;~~i~i'e' '$.]o() 
0S~~;~~ ·l;r ·~~d~r· 'Sj.ooo'.. THE. BEST. 'su$~·~0 · e 

~ THE M~RKET . ~ 

~ IMS 5000 and 8000 Systems -~ 
~ The new rising stars! Beautifully designed and cons tructed wi th the Industrial Micro ~ 
~ System repula ti on for fine qua li ty . These systems feature a Z80 CPU, S-100 bus; double "' 
~ de nsity drives (either sing le or doub le sided ) CPI M ". 5000 series u es mini flopp ies, 8000 ° 
'::f uses maxi floppies . Hard disk and MP/M now available . ~ 
':< Model 5-00125 wi th two double density drives, 32K Static RA ....... . .. .... $2,765. :ic:
_i::. 

~ Model 8-00125 as above but withs· drives . . ...................... . ....... $4,185. ?\ 


; AMPEX DFR-900 HARD DISK DRIVES · ~ 
g Wincheste~ media; 16MB removable; 32, 64 , or 96 MB fixed . These drives are to tally in­

tegra ted wit h the IMS hardware and CP/ M or they ca n be used with other systems. We 
can furni sh a package consis ting of an IMS system. your choice of CRT or printer, o p­
tional ha rd d isk and applicalions so ftware . 
J2MB System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... , . 58,500. 

~ DRIVES IMS MEMORY 16 K sta tic .. .... $285. 

~ Per Sci 2998 Now Ava ilable!! ! . S2.J00. 
 J2 K sta ti c ...... $585. 

< Cabinet and power supply ...... 5300. 
 64 K Dynamic with parity ... . ... $950. 
~ , Per Sci 277 .Sl , 210. Shugart .... S525. 
5 MPI 851. ... $265. 852. ....... S365. TEI MAINFRAMES,. 5-100 
~ lnnotronics and QUME also avai lable . 12 slo t . . . ......... $500 . 


22 slot ....................... $670. 

:c--­c HAZEL TINE 1500 ...... ...... ssas. 
;:; 
.;: 1510 .... . .. $980. 1520 '.' '. $1,210. TARBELL 
.. 1420 (two year warranty) .. . .... $775. 

Double density contro ll er ....... $420. 
~ CENTRONICS Cable . . . . . . . . . . . ....... .... . 540. 
; 7J7 ' . ' .... ' $780. 730 ' . ' ' . ' . ' $680 . 
., -- - CALIF. COMPUTER SYSTEMS 
~ TELEVIOEO SMART CRTs CONTROLLER Single or double densi­
" 912 B and ................... $780. ty; 5 1;, ors · drives. ROM Addressable. 
~ 9208 ..... $1,105. 920C. ...... $850. Price includ!'s CP/ M " 2.2 ....... $395. 

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

SEE O UR AD FOR 8" FLOPPY NORTH STAR SUBSYSTEM ON PAGE 144 

JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 


Staten Island, New York 10305 

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

other hardware . 
The high-resolution screen of the 

Apple II is actually a window into the 
memory between decimal addresses 
8192 and 16,383. Anything you see 
there can be printed on paper. This 
means that if you have a graphics 
printer, you needn't go to a lot of 
trouble writing plotting routines for 
it. Those already available in the 
Apple languages and utility programs 
will suffice quite handily. 

This capability can be put to good 
use the next time you need to produce 
a high-quality chart for a presenta­
tion, or an attention-getting cover for 
a report. You can do the job on the 
same letter-quality printer you used 
to produce the report itself. 

Even if you don't have one oE these 
elegant but expensive printers, this 
routine is still useful. Very little 
depends upon either the printer or the 
interface. In fact, the bulk of the 
routine is concerned with decoding 
the high-resolution screen addresses. 
Therefore, you can quickly tailor the 
printer routine to your hardware. 

The High-Resolution Graphics 
Screen 

The Apple graphics screen is a 
tricky beast. lf you calculate how 
much memory it should consume, it 
comes out: 

280 dots X 192 lines = 53,760 pixels 

Then consider that there are eight 
colors that can be displayed. This 
means you throw in 3 bits per pixel to 
wind up with: 

53,760 X 3 = 20,160 bytes 
of memory 

Despite this, the screen takes up only 
8192 bytes. How is this done? 

The screen doesn't show every 
color in every location. Only black­
and-white images take advantage of 
the full resolution of the screen. 
Colors show up in alternate columns 
(green alternates with violet, orange 
with blue, etc). Apple's video cir­
cuitry and the television set's 
response characteristics combine to 
make the rows of colored dots appear 
to fuse together. Thus, you can draw 
a "solid" horizontal line across the 
screen, regardless of the color you 
plot it in. 

226 January 1981 © BYTE Public..tlons Inc 



While this bit of trickery does save 
memory, it makes analyzing screen 
images rather complex since you have 
to figure out what the color is at any 
given location. Fortunately, since 
most printers produce only black and 
white, the color issue is academic. If a 
dot is there, the printer prints it. The 
end result is that colors appear as less 
dense clusters of dots than solid 
white, providing a shading effect to 
images produced on the printer. 

What causes the most difficulty is 
that the designer of the Apple saved 
himself a logic gate or two through 
the use of rather unorthodox screen 
addressing. As a result, adjacent 
screen rows do not occupy con­
secutive memory locations. It is the 
decoding of this high-resolution 
screen addressing which accounts for 
a good deal of the complexity of this 
program. The software has to use a 
series of counters to keep track of 
where it is on the screen. (Figure 2 
shows how it works.) 

The high-resolution 
screen of the Apple II Is 
actually a window Into 

the memory. 

High-resolution screen addressing 
is easy to understand if it is con­
sidered as a series of hexadecimal 
rather than decimal numbers. 

As shown in figure 1, the screen is 
divided into three major sets of 
horizonta l lines which I call tn'ads . 
Each triad is divided into eight groups 
of horizontal lines called octets. And 
finally, each octet consists of eight 
horizontal lines called fillers. A line 
consists of 280 dots, which are de­
rived from 40 bytes of memory by us­
ing the lower 7 bits of each byte. This 
is how it works. 

The triads begin with lines whose 
first bytes (leftmost characters) have 
hexadecimal addresses: 

2000 

2028 

2050 


If you poke ls into these addresses 

while the high-resolution screen is 
black, dots will appear along the left 
margin, evenly dividing the screen 
vertically into thirds. 

Within a triad are octets. The 
octets begin with lines whose first 
bytes are incremented by hexa­
decimal 80 from the starting address 
of the triad. For example, the first 
triad, which starts at hexadecimal 
2000, has octets beginning with lines 
whose first bytes have hexadecimal 

addresses: 

2000 

2080 

2100 

2180 

2200 

2280 

2300 

2380 


Each octet has eight lines within it. 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 

TELETYPE Model 4320 AAA . . . . . . . . . . ..... 5885. 

220 vo lt mode l with tr~nsfnrmer installed inside 
cabinet 5985. 
8 level, 1 • tape ........ , .................. . .... . $2,595. 
Limited supply of Model 45 available . 

IBM 3101 CRT Model 10 .. . . . . . . . ............. 51 ,195. 

Model 20 . . . . . . . . . . . . . . ......... 51,395. 

Selectric-like. detached keyboard. 9x16 dot ma trix. Main ­
tenance contract from IBM only $70 per year . 

ITHACA INTERSYSTEMS 
Full S-lOO IEEE Compa tibi lity! Full 24 address bits . OMA disk 
rnn lro ll er. SYSTEM 2A includes 20 slot mainframe with front 
panel . 64K Dynamic RAM. ZBO CPU. 4 MHZ. extended ad· 
dressing capability. 4 parallel, 2 ser ial 110. Floppy controller. 
Our di counted price ...................... . ... 53,236. 

MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU. S-100 compatible, multi user, multi pro­
cessor operating sys tem . BASI . FORTH. MET A. PASCAL. 

Word processor, text editor 

CPU kit and soflware package ..... , ......... , ... $ 550. 

Assembled . , . . . , . . . . .................. . .. $ 700. 

Complete sys tem, 64KB. two drives ., ... , ..... . , .. $5,700. 


MICROANGELO . . . . . . . . . . . . . . . . . . . . . . . ... 52,280. 
High resolution graphics system. Microangclo features 15", 
22MHZ. g reen phosphcr screen, 72 key keyboard: includes 
complete cabling and softwar<! . From SCION. 
S.100 Graphics card . . . . . . . .................... $960. 

GRAPHICS SOFTWARE ­
On line. real lime, fo r the M9900 to drive the Microangelo. 
For use in de~ign of PC board masks, IC masks and o ther ap­
plication5, 

CORVUS HARD DRIVES 
We arc the S- 100 CORVUS dealer in the ew York area . 
Demonslrations by appoin tm nt . 
MODEL 11. HARD DISK SYSTEM ............. . . 54,820. 
Mirror Backup System . , . . . . . . . . . . . . . ..... . .. .. $ 71 5. 

Host Multiplexer ... . ........... . ......... , ..... $ 675. 


MULTI-BUS 
Z-8000 CPU and supporting boards. From Central Data 
Corp. Complete systems starting at . . . . . . . .. . . . . . S6,SOO. 

INDUSTRIAL 
MICRO 

SYSTEMS 
TELETYPE 

HAZELTINE 
IBM 

TELEVIDEO 
TEI 

TARBELL 
CORVUS 
PER SCI 

NEC 
ITl-IACA 

INTERSYSTEMS 
MARI CHIP 

DATA SOUTH 
QUME 

CENTRO ICS 
TEXAS 

I STRUME TS 
ATARI 

DEC 
CALIFOR IA 
COMPUTER 

SYSTEMS 
KONAN 

EDGE 
TECHNOLOGY 
INNOTRO JCS 

XEROX 
DIAB LO ~ 

INTEGRAL ?i 
DATA SYSTEMS ~ 

CROMEMCO ;:i 

SOROC ~ 
MICROPRO ~ 

TELETEK > 
NOVATIO ~ 

AMPEX ~ 
NOR~~~TAR ~ 
COMMODORE ~ 

SCIO : 
MPI ~ 

POWER ONE 
ME~~~~f~~NT 

,.. 
~ 

AND CONTROL ,. 
~ 
~ 

~~___;_~~~~~~~~~~~~~~~~~~.....__~~~~~~-~ 

WE OFFER A FULL RANGE OF EXPERT CONSUL TING 

SERVICES COVERING ALL AREAS 


OF COMPUTER APPLICATIONS AND SYSTEMS. 


JUHN U. UW~NS 

Associates, Inc. 


SEE OUR AD ON FACING PAGE 
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Circle 144 on inquiry card . 

OP c 
F R 


from 

INTERNATIONAL OPTICS 

REDUCES EYE STRAIN 

REDUCES FATIGUE 


INCREASES CONTRAST 

INCREASES READABILITY 

ENHANCES APPEARANCE 


Special imported ( 1 /8 Inch) cast acrylic, 
selected 10 duplicate the positive bene· 
fi ts ol the green phosphors . 

Edges are bevel led and polished for pro­
lessiona l appearance. Simply m ounts to 
outside frame with double·sided adhesive 
form tape. No tools necessary. 

Not thin cellophane type - will not lade, 
streak, wrinkle, or distort. 

FOUR SIZES AVAILABLE 

Sony (8 3/4 x 9 5/16) 

Radio Shack (8 3/4 x 11 1 /161 


Soroc 120 ( 8 x 10) 

Leedex (11 15/16 x 9 1 /21 


ONLY $15.95 
1111111111111111111111111111 

THE PENCIL SHARPENER 
Mai l merge & print enhancement for 

CP/M Electric Pencil 
THE STAR BRIGHTENER 
Mail merge lor Word Star 

THE POST SCRIPT 
Ma il merge & print enhancement for 

TRS-80 Electric Pencil & Scripsi t 

$$S$SS$$$$$$ 

And from our DiScount Divi$ion 

Cool Special from our Winter Flyer 

Complete word Processing System 
$1599.00 

( Includes printer) 

Also Available at Lowest Possible Prices 

Radio Shack • Apple • Northstar ·Atari 
D ·CAT • Okidata • C~ntronics • Diablo 
NEC • Vector Graphics • Televideo 
Soroc · Sanyo • MPI 

And Much, Much Morel I 
Send self·addressed, stamped envelope 
for fastest response on latest flyer. 

$$$$$$$$$$$$ 

MICRO BUSINESS SYSTEMS 

18325 Vanowen St. No. 34 


Reseda, CA. 91335 

1213) 705·5999 


Terms: MC or VISA add 3%* California 
add 6% tax• Elec:tri c Pencil trademark of 
Michae l Shrnycr Software, Word Star 
trademark of M icro Pro. Seri psi I is trade­
mark of T a.ndy Corporation. 
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These lines start with bytes whose ad­
dresses go up in increments of hexa­
decimal 400 from the octet starting 
address. Thus, the first octet of the 
first triad has eight lines in it that start 
with the hexadecimal addresses: 

2000 

2400 

2800 

2COO 

3000 

3400 

3800 

3COO 

This is a bit complex. It helps if you 
work out a table and verify it by pok­

2000 

First 
Octet 

First 
Triad 

Second 
Octet 

Third 
Thru 
Eighth 

2028 Octets 

First 
Octet 

Second 
Second Thru 
Triad Seventh 

Octets 

Eighth 
Octet 

2050 

FirsI 
Octet 

Second 
Th ird Thru 
Triad Seventh 

Octets 

Eighth 
Octet 

ing information into the high-resolu­
tion screen area. Adapting the pro­
gram to handle a different printer is 
relatively trivial compared to under­
standing the address scheme. Thus, 
this algorithm is a good base to build 
on, no matter what hardware you 
use. 

A Tour of the Driver 
The driver routine (see figure 2) 

knows that the screen is contained in 
the memory area between hexa­
decimal 2000 and 3FFF. Therefore, it 
moves the print head to the left 
margin and then starts with hexa­
decimal address 2000, in the first 

2000 

2800 
2COO 
3000 
3400 

Line 3800 
Beginning 3COO 

2080 Loca lions 2080 

cooo 2400 

{ 
2480 
2880 
2C80 
3080 
3480 
3880 
3C80 

2100 2100 

•
•CL • 

2028 

•c• 
• •

•rr •
• 

• 
•('f 
• 

• 
2050 2050 

( 2;DO •
• 

• 
•
•L~DO 
• 

• 
( • •

• 
Figure 1: Apple II high-resolution screen-memory addressing. All addresses shown are 
in hexadecimal radix. The screen is divided into three majo1· sets of horizontal lines 
called triads. Each triad is divided into eight groups of horizontal lines called octets. 
Each octet is divided into eight horizontal lines called fillers. Each line uses 40 bytes of 
programmable memory and consists of 280 dots. 
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To be a star, you've got to be 
good. Do you know the word 
processing system good enough to 
show you a true screen image 
of what your printout will look 
like? You do now. It's called 
WordStar;™ and it's well worth 
looking into. 

With WordStar you can erase, 
insert, delete, move whole copy 
blocks around, change margins 

Reou1res CP/M (a 1rademark o f Dog ital Research) or compa11ble operallr.g systems. eg. COOS. ADOS. elc 

Clrcle 145 on Inqu iry card. 
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even in mid-paragraph, add in all 
sorts of special print enhance · 
ments like underlining and bold­
face, and lots more. 

And WordStar's so much 
easier to learn because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon­

stration booklet. Remember, when 
you're the star we're the star. 

INTERNATIONAL CORPORATION 

The Star Maker 
MicroPro 1n1ema11onal Corporation 
1299 4th S1 reet. San Ralael. CA 94901 
(4 15) 457·8990 TELEX 340388 
Sold 1h rough authOnzed dealers and 
d1stribu1ors only. OEM inQuiries invited. 
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16K RAM SALE 

41 16 - 200NS 

8 FOR29.95 


MEMORY SPECIALS 
2.49 2706 450ns 

.99 2716 450ns 
1.29 2732 450ns 
2.99 2650 
4.35 Z·80 
4.75 BOSOA 

triad, first octet, and first filler line. 
Beginning at one end of the first line, 
it looks at the lower 7 bits of each 
byte until it has scanned (decimal) 40 
bytes without finding a dot, or until it 

EN TRY 

INITIALIZE PRINT HEAD POSITION 

AODR = 

$2000+ 1$2B"TR) .. ($80'0C)+ ($400'FL ) + BYT 


has found a dot. 
In the first case, the complete line is 

blank (all zeroes), so the driver issues 
a line feed. It then picks the next line 
(in this case, the second filler line in 

BYT• BYT + l 

NO 

B'l'T • O 

THE COMPLETE 
LS SERIES 

AT TH E BEST PRI CES! 
74LSOO .J2 74LS85 1.23 74LS175 1.09 
74LS02 .38 74LSB6 .45 74LS191 1.31 
74LS04 .35 74LS93 .71 74LSl95 1.39 
74LSOB .38 74LS95 1.11 74LS221 1.28 
74LS1D .32 74LS109 .49 74LS240 1.89 
74LS20 .35 74LS138 .79 74LS241 1.89 
74LS30 .35 74LS139 .79 74LS244 1.79 
74LS32 .39 74LS 151 .79 74LS2B3 1.03 
74LS38 .39 74 LS153 .79 74LS298 1.24 
H LS42 .79 74LS 157 .79 74LS367 .99 
74 LS51 .35 74LS158 .82 74LS368 .99 
74LS54 .35 74LS161 .99 74LS373 I.SS 
74LS73 .44 74LS163 .99 74LS374 1,81 
74LS74 .48 74LS174 1.19 74LS377 1.48 

DI P IC 
SW ITCHES SO CKETS 

4 poslHon .99 14 pin 
5 poslllon 1.02 16 pin 
6 posllion 1.06 24 pi n 
7 posllion 1.09 IMSA I S-100 edge 
8 position 1. 14 conneclor solde• 

tall gold 2.49 

LINEAR IC 'S 
LM301V .34 LM380 1.29 L M747 .79 
LM309K 1.49 LMS55V .39 L M1 3 10 1.90 
LM311V .64 LM556 .69 LM1 45BV .69 
LM317T 2.29 LMSSS .99 L M148B 1.39 
LMJ23K 4.95 LM566V 1.49 LM 1489 1.39 
LMJ24 .59 LM567V 1.29 L M1 800 1.99 
LM339 .99 LM723 .49 L M1 889 2.49 
Lt.1377 2.29 LM741 V .29 LM3900 .59 

VOLTAGE REGULATO RS 
78051 .89 7812K 1.39 79051< 
7812T .89 7905T .99 7912K 
7S05K 1.39 79121 .99 
v ~ ePIN K =T0-3 

OTHE R SPEC IALS 
LM723 
LM741 
7805 
7812 
REOLED 
GREEN LED 
MAN 72 CA ,J"' 
MAN74 CC .3" 

LINE FEED l/48" DATA • SCREEN ( AO OR) 

DATA • DATA AN O MASK (MSK ) 

YES 

OELlA • AB S (HEAD POS'N- OOT POS'N l 

CONSTRUCT HEAD MOTION STRING 

MOVE HEAD 1/60" PER OOT 

UPDATE HE AD POS'N COUNTER 

RA ISE RI BBON ANO PRINT OOT 

MS K• MS K +l 

NO 

MSK •D 

FL• FL + 1 

NO 

OC =OC +I 

NO 

TR • TR+l 

NO 

RESET PRINT HEAD 
TO LEFT EOGE 

RETURN 

Figure 2: Rowchart for a program to drive the Qume Sprint Micro 3 plotter to print 
Apple II screen graphics. The shaded boxes indicate hardware~dependent code, 
although the code is very similar for all 16---bit parallel printers. Abbreviations are as 
follows : TR = triad counter; OC = octet counter; FL = filler counter; BYT = filler-line­
byte counter; and MSK "" seven-dot byte mask. 
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Can You Tell Which Tax Practitioner 

TM

Uses Aardvark Soffl/tlare? 

Aardvark helps you eliminate long hours 
of arduous work by providing fast, accurate 
and cost·effective software. Aardvark helps 
you save time and energy, while your clients 
benefit from some of the most comprehen· 
sive tax programs avai lable. 

The Aardvark system, designed by CPA's 
with over 17 years of "Big Eight" tax experi­
ence, meets or exceeds the requirements 
of most professional tax preparers. Al l Aard­
vark Software'" programs run on a variety of 
microcomputers, including Microengine, • 
ACl-90, .. Apple,t and TRS-80. t t 

Two new products from Aardvark are ''Tax 
Prep" and "Tax Plan:· 'Tax Prep" allows you 
to easily calculate your client's Federal 
Form 1040, including all lettered schedules 
(A-TC) and the most frequent ly used num­
bered forms. Selected state forms are also 

available. Since this system is user·oriented 
and fully prompting, even a novice can pro­
cess forms immediately. "Tax Plan" is de· 
signed to eliminate hours of work and 
human error when evaluating various tax 
alternatives for your clients. It allows you 
to enter a variety of income and expense 
items and isolate the tax effects attribu­
table to changes in one or more items (e.g. 
wages, capital gains, charitable contribu­
tions, etc.) 

Aardvark Software "' programs are fast, 
efficient and easy to use. Of course, if you 
enjoy working nights, weekends, holidays, .. . 

For more information, please write orcall us. 

• is a lrademar'k of Western Dig ital Corpora tion. 

• • Is a t rademark of Associated Computer Industries. 


t is a trademark of Apple Computer Inc. 

t t is a trademark of Tandy Corporation. 


AAR DVARK S OFTWARE INC. 
The Microcomputer People for Professionals 

783 NORTH WATER STREET MILWAUKEE . WISCONSIN 53202 4 14/289-9988 
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MODELQD 
120 K B tes Stora eand~K RAM 

COMPU9'AR 

Model 10 . _. Sugg_ List $2495 _ . Your Cost $2195 
Model 15 .. . .. .. .... $1995 .. .. . .. . . . $1755 
Model 20 ............ S3995 . ... ••.•. .. . $3515 
MO<iel 30 ...•.....•.. $4495 .. ... .••• . .. 53955 
MO<iel 40 ............ $4995 ......... .. . S4395 

.,___ HARD DISKS __.,. 
1n1ertec·s Winches1er type 8" hard dis~ 
tor Supertualn or Compustat Terminal 

1Omb Sugg. Ust S4995 YoorCost$389Q 
Call for prices on 32 mt> and 96 mb hard disks. 

--- TERMINALS --... 
lntertube Ill .Sugg. Lisi S 895 . ... Your Cost S750 
Emul1to1 . . . Sugg . UstS 895 .... \'our Cost $750 

WORD PROCESSING 
VTS 80 

Reg. $549 .......... $469 

Magic Wand 

$400 ... .. . ....... . $325 


COMMUNICATIONS 
Link 80 

Reg . $100 . . Your Cost $89 .. 

----... 

CBasic MBaslc Reg. You r Cost 
Accounls Receivable X X S 75-0 $350 
Accoun1s Payable X X 75-0 SJSO 
General Ledger X X 750 $350 
Payroll X X 750 $350 
Inventory X X 750 -SJ50 
Reslauranl Payroll X 750 S350 
JoD Costing X 750 $.350 
Malling list )( St50 
Ma lling Lis t (NAOI , .S150 
Maslerla•PackagolCPAlds) .......$t500 .. $995 

Rest a~ rant Cos t & Inventory Program .. $750 .. $350 

Graham-Dorian 
Medicel Billing . .. . _ .. ______ ... ....$1000 ... $899 

Dental Bi lling •.•.. , .. , ............$1000 .. _S899 

Cast> Regis ter Inventory Program . , •. . S750 .•. S500 

Printers 

DOT MATRIX 

MPI 88T Sugg. L1s1 $749 $595 
M Pl 88G .... Reg. S749 Vout Cos t $650 

With graphics opt ion _. $799 . _. __ . $700 

Paper Tiger 
Model 440 . . • . . . . $995 $895 
Model 440 wlgraphics 

& 2K Bu,,er . ......$1100 .. . ...... $985 

Tl810 ...$1895 ........ $1650 

Tl 810 wltull ASCH S2155 . ....... $1950 

Anadex 
DP9500 ..... ... ....$1650 . ....... $1399 

OP9501 ........ .. . . $1650 ....... $1399 


Daisy Wheel ---- ­
Dlablo ....... s2gso........ s21ao 

RO wl tractor .. . $.3250.... . ... $2380 
NEC 5510 . s29so . Callforprlce 
Xymec Typewriter 

P1lnte1 ...........S2650 ......$2350 
Vista V 300 .. s18es ...... .. $1795 
Qume Sprint 
5/45 RO .s3o73 ........ $2695 

KSR ......... . ...S3537 ........ $3145 

w11rac1or ......... S3787 . _ .....• $3350 


Other Hardware--- ­
cAr NovationModem .$199 .••..•...... $169 

Cash Register Interlace . $1000 ... _....•... $79-5 
E P1om ................S125 .. ..•..•.... $120 
Upgrade kit cu1s in halt access lime. 
A llows Sfirlal number or machine on chip 
and a ll sollware. 

DISKETTES---- .. 
Verbat im 

Double densi ty . 

Single Sided. 

P kg. ol 10 ... ........ S-60 . .. , ......... S30 


Double densi ly, 

Ooubl11 Sided. 

Pkg. of 10 ..... __ .... $75 .... .. .. .... $50 


the first octet) and again scans it from 
end to end. This pattern continues (if 
the whole screen is blank) through the 
eight filler lines of each octet, the 
eight octets of each triad, and all 
three triads, until the end of the 
screen is reached. Then the driver 
jumps back to the routine that called 
it. 

When a nonzero bit (a dot on the 
screen) is found, the driver calculates 
the distance from the present print 
head location (normally over the last 
dot printed) to the new dot position. 
It then moves the print head into 
place in a single step (instead of ratch­
eting along over every dot position) . 
When the print head is in place, the 
dot is printed. 

In the driver written here, if at least 
one dot has been printed on a line, the 
next line will be scanned and printed 
from the opposite direction . This pro­
vides the fastest printing with 
minimum wear and noise under 
average conditions. While this 
scheme is not 100% optimized, it 
does yield very acceptable perfor­
mance. The determination of scan­
and head-motion direction adds com­
plexity to the algorithm without con­
tributing to the basic capability, so 
this feature is omitted from the flow­
chart in the interests of clarity. 

The bulk of this program is 
dedicated to screen-address decoding. 
The only section tightly woven about 
the hardware is the output routines. 
These come last in the source code to 
facilitate changing them without 
reassembling the entire driver. They 
assume that you are using a Qume 
printer receiving 16-bit parallel code 
in the format shown in figure 3. If 
you are using another printer and in­
terface, just write code to send the 
correct control characters to your 
printer hardware. 

Using the Plotter 
The driver was written for a printer 

that provides horizontal resolution of 
120 steps per inch and vertical resolu­
tion of 48 steps per inch. Two 
horizontal increments are used for 
each screen dot, and one vertical in­
crement is used for each line. As a 
result, the printer will reproduce the 
high-resolution graphics screen in a 
space about 11.3 by 9.8 cm (4.7 by 4 
inches). This area will be centered on 
a 20.8 cm- (81/1-inch) wide page, and 
will start printing at wherever the 
paper is located at the time the driver 
is called. 

Once you have loaded the driver 
and produced an image in high­
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DEC® LSI® 11/23 COMPUTERS $6750 

and we're delivering from stock! 


-
Cl-103 DESK TOP COMPUTER. Available with LSI 11 / 23 or LS I 11 / 2. Complete computer system 
enclosed within a VT-103 video term inal, immediate delivery. On ly $4500 with LSI 11 / 2 and 64K 
Memory. $6750 with LSI 11 / 23 and 96K Bytes Memory. 

• • 

·1 

PDP 1103SE - LSI 11 / 2 CPU, 64KB Memory, power 

supply, KEV 11 in 8 slot rack mountable chassis. $2695 


Cl 1103LK - LSI 11 / 2 CPU, 64KB Memory, power supply, 

KEV 11 in 16 slot rack mountable chassis . $2750 


Cl-11/23 AC - LSI 11 / 23 CPU , MMU, 256KB Memory, 

power supply, in 16 slot rack mountable chassis . $6895 


LSI 11/ 2 CPU card with 64K Byte 
Memory. $1095 
1 Megabyte RX02 Floppy Disk 
System. $3045 
RT11 V4 Operating System. $1085 
RSX11M Operating System. $3250 
VT100AA Video Terminal. $1795 

Chris/in Industries, Inc. 

Computer Products Division 


31352 Via Colinas • Westlake Vil lage, CA 91362 • 213-991-2254 


DEC. LSI POP. MP T•M~mar k s OI Oog1 ta1 EQu 1pment C·O•P 
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LOW 

Figures 4a, 4b, and 4c: Three examples of Apple II high-resolution graphics transcribed 
by the Qume Sprint Micro 3 plotter, using the driver described in this article. 

Circle 150 on inquiry card . 

resolution page 1, just turn on your 
printer and enter the routine with a 
CALL from BASIC or a G command 
from the monitor. 

OUTPUT 

7 6 5 4 3 2 0 

BYTE 

ASCII COOES USE BITS 1·7 
MOTION CODES USE ALL 8 BITS­

H IGH BYTE 

Getting a Copy of the Driver 
A driver code is rather long for 

publication. In any case, typing it in 
is a masochistic form of entertain­
ment. To alleviate these problems, I 
have made this code available on 
5-inch floppy disk. The disk includes: 

•object code assembled at hexa­
decimal location 9000 (for 48 K-byte 
systems), and hexadecimal location 
5000 (for 32 K-byte systems) 

•source code in a text file 

O Yes! Rush me your FREE Catalog 

so I can explore Edmund Scientil ic's 

World of Science .. . Today! 


Name 

Address _ _ ________ 


City _ 

Slate Zip ___ 


Clip and Mail Coupon to 

Edmund Scientific 

Dept. 3015 KH02 Edscorp Bldg. 

Barrington , N.J. 08007 


l I 
MOTION DISTANCE 
MOST SIGNIFICANT 
OAT~ 91TS (0 · 4/ 

l l L
1 

STROBES : 

PRINT CHARACTER 

MOVE PRINT CARRIAGE 

FEED PAPER 

INPUT 

7 6 5 4 3 0 

HIGH BYTE 

I I I I I I I I I 

::.::~: :~::: ' I IJ

PLATEN READY 

CARRIAGE (POSITION) READY 

PRINT HEAD REAOY------...J 

4a 

Also included is a version of this code 
adapted for use with Sprint 5 printers 
interfaced through Apple's Serial In­
terface Card . 

To obtain your copy of this floppy 
disk, send a check for $14.95 (Califor­
nia residents add 6 % sales tax) plus 
$1.00 shipping and handling to Con­
tech, 1111 Pippin Creek Ct, San Jose 
CA 95120. Ask for the "Picture­
Perfect Apple" software.• 

Figure 3: The form in which the driver 
described in the text communicates with 
the Qume Sprint Micro 3 plotter. A strobe 
consists of a "J" bit in the appropriate 
position, with all other bits "O. " If all 
strobes are raised simultaneously, the 
printer is reset and the print carriage 
moves to the left margin . 
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Poking Data Into the High­
Resolution Screen Area 

Direct interaction with the 
Apple II high-resolution screen 
memory is an excellent way to 
test addressing schemes and ex­
plore the structure of Apple 
graphics images. To experiment 
on your own, get into the 
monitor mode (type CALL 
-155) and display the high­
resolution screen by typing: 

COSO C054 C057 

and hit the Return key. You are 
looking at page 1 of the high-

resolution screen. To clear it of 
garbage, fill it with Os by typing: 

2000:0 2001<2000.3FFEM 

followed by a return. Once you 
have a clean screen, type a hexa­
decimal address fotlowed by a 
colon and FF. For example: 

2000:FF 

followed by a return. This will set 
the byte to all 1s and will produce 
a 7-dot-wide line segment at the 
appropriate place on the screen. 

4c 

--7--7 


Circle 151 on Inquiry card . 

Have some 

great


memories. 


16K PROM boards. 
• PROM card has 2708-type memory 
• Qualily board construction • 0·4 wait states 
• Address any 4K group to any 4K boundary 
• Conlrol up to 8 banks of memory • Fully 
assembled and tested • PRICE-$300 
Ceo:tlfo.mln ruld1: ntS. lfldd 6% sn..lu tu) 

Expandable 5 MHz RAM boards. 
8-32K expandable RAM board uses TI 4044 
memory runs at 5MHz • Fast 250 ns access 
lime • Bank select • Address any 4K block to 
any 4K boundary • Quality board construction 

PRJCE- BK- $175: 16K- $315: 24K-$475: 
32K-$620: BK add-on kits - $135 
tC.alUoml~ rutdents a.dd 6~ 5lll~s 'ax) 

Call or write Arlee for details 

605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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FOR TRS-80* MODEL I USERS ONLY 


rs ,,,,. - ·16 Times 
Normal Speed 9 Micro co 

0 ,.,of 

"1~1.1te 

~!'.S "TRS-80 is a trademark of Tandy Corp. 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de­
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re-record on other media. At 8000 baud, 
FASTLOAD is faster than disk for short 
programs. FASTLOAD reads tapes at the 
fast-forward speed of the CTR-41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 

FASTLOAD connects to the 40 pin 1/ 0 or 
to the Expansion box. The control program 
does not use computer memory because 
it is in a built-in PROM. Other valuable 
features are keyboard debounce program, 
automatic key repeat routine and key­
beep via cassette speaker. Price is $188.00 
for FASTLOAD and $95.00 for the modi­
fied CTR-41 recorder. 

Personal Micro Computers Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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SOFTWARE COMPATIBLE 

Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80° Model I, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80: 

Sold through computer stores. 

· 	Video output for monitor and 1V 
Optional FASTLOAD at 8000 baud 
Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in­
vented to plug into the TRS-80~ Most 
importantly, the Interface Adapter per­
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addit ion of Radio Shack compatible 
5 1A" disks and disk operating systems, 
RS 232, printers, etc. 

' TRS-80 is a registered trademark of Tand~ Radio Shack. 

Personal Micro Computers, Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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Micrograph 

Part 3: Software and Operation 

Some background on interactive 
computer-graphics systems was pre­
sented in Part 1. In Part 2, a descrip­
tion was given of the hardware for a 
low-cost color-graphics display pro­
cessor, called Micrograph, which in­
terfaces to a microcomputer as an in­
telligent peripheral device. In this, the 
third and final part, you wiU become 
familiar with the software for Micro­
graph, which implements the display­
processor instruction set introduced 
in Part 1, and be given instructions 
for operating the system. 

Software Perspective 
Two packages of software are re ­

quired to support Micrograph, as we 
have observed in the generalized 
graphics system in Part 1. The first 
package is the applications software, 
which executes in the host computer. 
This software creates and manipu­
lates abstractions of images. The 
elements of these images are de­
scribed to the display processor 
through the instructions in a display 
list. Within the display processor 
itself, there must reside a second soft ­
ware package that converts these in­
structions into a visible image. 

In Part l, we described one such in­
struction set for controlling a color 
raster-scan display processor, and it 
is summarized in table 1, here, in Part 
3. Since emphasis has been on the 
display processor, and since the ap ­
plications software is system specific, 
the remainder of this article will con­
centrate upon the other package: the 
software internal to the display pro­
cessor. However, the protocol soft­
ware in the host computer that is 
needed to carry out communication 
with Micrograph will be described. 

238 )..nu.1ry 1981 © BYTE PubliutloM lnc: 
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Mnemonic Name 

CALL Call subroul ine 
LC RAM Load color memory 
LPIX Load pixel 
LREG Load reglster 
LSUB Load subroutine 
LSYM Load symbol 
MOV Move 
RCRAM Read color memory
RET Return 
RPIX Read pixel 
RREG Read regisler 
RSUB Read subroutine 
RSYM Read symbol 
SYM Display symbol 
VEC Draw a vector 
WAIT Wait 

Diagnostics are available under XERR . 

Table 1: Summary of graphics 
primitives. These instructions control 
the graphics-display processor in 
Micrograph. 

Software Description 
The source sof t ware for 

Micrograph consists of approxi­
mately 2400 lines of 280 assembly­
language code plus internal com­
ments. (See listing 2 in Part 1, BYTE, 
November 1980, page 280; listing 1 in 
Part 2, BYfE, December 1980, page 
327; and listing 1, in this issue, page 
240.) This code assembles to approx­
imately 2.6 K bytes of object code 
and resides in the three system 
EPROMs (erasable programmable 
read-on ly memories) in the address 
space decimal 0 to 3071. 

The Micrograph software was 
written on a Zilog Development 
System and conforms to the Zilog 
ZBO assembly-language standards. 
Structured programming and step­

wise refinement were used to develop 
the software. By virtue of these 
techniques, once I had cleared out the 
typos in the source, I required only 
four assemblies to complete the final 
working package. 

Software Structure 
Figure 1 (on page 264) indicates 

that, as a result of stepwise refine­
ment, the Micrograph software is 
highly structured. The software con­
sists of one main routine, three driv­
ing modules, seventeen routines that 
implement the instruction set, twelve 
shared utility routines, and five inter­
rupt-service routines . These routines 
appear grouped together by their 
class, then alphabetically in the soft­
ware source listing. 

The routine MAIN drives the entire 
Micrograph software and handles a 
call to the power-up INIT (initializa­
tion) . MAIN then enters an infinite 
loop of instruction fetches (via 
FETCH) and executes (via EXEC). In 
this sequence, Micrograph requests 
an instruction from the host com­
puter and executes it. PRIMAT is 
then called by EXEC to calculate 
which instruction has been com­
manded and, in tum, calls the ap­
propriate routine that processes the 
various options of the instruction . 

These sixteen routines (CALLS 
through WAIT) correspond directly 
to the instruction set in table 1. Since 
the routines execute similar code, 
they may call any of several utility 
routines. These routines include null 
subroutine calls (GUSER and USER), 
routines for communicating with the 
host computer (GETBLK, SENDBK, 
and SENDBY), and some primitive 

Text continued 0 11 page 260 
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The Byte Covers shown at lett are available as 
Colleclor Edition Prinls. Each full color prinl is: 

11 " X 14" including a 1 W' border. 
• Part of 	an edilion s1rictly limiled to only 100 

prints. 

• Personally inspected, signed and numbered 
by the artist, Robert Tinney. 
Accompanied by a Certificate of Aulhenticity. 
Carefully packed and shipped first class. 

• 	Priced al $20, plus $3 ($6 overseas) for posl· 
age and handling. If Set 1 ·4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Vlsa or Master­
Charge orders may call Toll Free. 

------, 
I 


ease send me the following C-Ollector."E_d! · I 

on Byt.e Covers and Cer1ilicates of Authen­


ticity. 


Oty . Cover Amount 

_ 11 ·7 Bridges ot Konigsberg .. . ...• . $20 

I _ 12-Fun and Games ....................$20 

- 13-Homebrew . .. ..... .... .. .. .... .... .$20 

I _ 1 4-Sottware Mirage ................. . ..S20 

_ 15-Computflf Engineering ...•..•...•...$20 

I _ 16-Total Eclipse .. . • ..• .... .•.• ..• .....$20 

_ 17-ComP<Jler Hardwate .................$20 

I 
- 18-Perspe-ctlves........................$20 


_ No:s 1-4 ............... . ..............$70 


I
_ No.'s 5·8 ................ ............ , .$70 


Post & N!nd. ($3 111 US • $6 overseas) S ___ 


I 
 To1a1!...s_____. 


D I have enclosed check or money order 

I 

D Visa D MasterCharge 

Card /i _____________ 


I 

Expiration Date __ 


Send my print(s) to : 

I 
Address _____________ 


I 
City 


State__ 
 iP·------ --- ­
Mail th is coupon to : 

I robert tinney graphics 
1864 N. Pamela Dr. 

Baron Rouge, LA 

FOR VISA O 70815 
C R MASTERCHA 

ALL TOLL FRGr: ORor:Rs 
1-aoo-854 REE1 

·os521 · 
24 Ca1i1., i-aoo.•32 Ext. 910 

HOURS A D -72s7IE•t. 910 

AY! 7 DAY 
SA WEEK! 



Circle 153 on inquiry card . 

Listing 1: The final third of the firmware for Micrograph control, written for the ZBO 
microprocessor used in the prototype. The first and second portions of the finnware ap­

TOUGHEST 

BOARDS 

IN TOWN 


FOR S·100's 
Monitor and control 
in wicked environments. 

Want to pLJt your S-100 sysiem to 
work in the world of compLJterized monitor­
ing and process control? 

Dual Systems has all the boards 1t 
takes to do the job in the toughest factory 
environmenls. Alf are designed to function 
dependably in the real world of industrial 
con trol. All operate with Cromemco . North 
Star and other S-100 systems. 
AID board. 12-bit precision. 32 single­
ended jnputs. Or 16 differential inputs. 25 
µ.S conversion time . Vectored interrupt. 
$635. Or $725 wi th 1 to 1000 gain trans­
ducer amplifier. Works with our thermo­
couple compensation board and our 4-20 
mA input boards as welL 
D/A board. Four independent channels. 
12-bit precision. Input is binary or 2's com­
plement. Compatible with all existing 1/0 
mapped software. $495. Drives our amph­
fier board which outputs 4-20 mA. 
CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
read/write time . Runs at 4 MHz. BK bytes 
$590. 16K bytes $990. 
CMO·S clock board. On-board battery 
back-up keeps clock running a year. New 
LS I chip carries date. hours, minutes and 
seconds. Read or write directly from tlO 
port. Vectorec interrupt. $250. 

We also provide comple te main­
frame systems. OEM and dealer inquiries 
are invi ted . 

Contact Dual Systems Control 
Corp.. Dept. B. 1825 Eastshore Hwy .. Berke ­
ley, CA 94710. Phone (415) 549-3854. 

peared with Part 1 and Part 2 of this series. 

IJ/l(, E l 13~\ POI"' llL 

OIE I' 
Ol ED 

f ()(I 
Fl 

1!:I.:! 
1n.>J 

r· or· 
:-·l)f" 

I' 
1\f 

D7EL Cl' j f;{, I, f\ll 
1 3,~S 

J flt,{, 

II Mii) I . 

; f<f.SlORr I y 
; i':ICS TOR1'. 'ST,-,1·1: 

; ''":> roRE 

1667 
Hlt.El 
1361 
I E:70 
1871 
1cn 
1873 
187'· 
Hl7~ 

1876 
I C'.17 
1137~ 
I !;79 

SHOIJL lJ t;£ (. L] f•f' [ " OF.: rio 1. 
l"O!llT RF.FERENCE!). TllFll 

succn.c. rs !.E 1 !ti 1 1: t 

CL II ' O(l (!<I'll NES If H 1·o nn 
t:Uf' f l R,;T 0 1:'.TERj'\ INE'; THE 
CO M~'flRES IT Wil li TllL C A S ~. 
POIN T JS NO T CLIPPED . 

CALLS IJl'•tlE 

CALLEO E:Y 
PUT 
r.r-1 x 
Lf'lX 

1860 " <Tl Mf" OkARYl 
!Sill e. ( CM>E > 
IC8 2 c <!.UCt[SSl 
1883 ll <H: 11 PORARY} 
l!lB4 E ( 1 EP\f'ORARY l 
!BOS H <lEMPORARYl 
1886 L <l Ellf'OR t•RY l 
1887 IX C INOl:. X) 
1868 lY ( JNOEX) 
1889 
1890 110 NOllE 
1891 
1892 Sl l-..U CHll< l !. r,o~·o c ) 
1893 GOR1 IYl 
J89t, GOR6-13 C VIL~f"0Rl$) 

1895 REF I REFERENCE) 
1896 

O?E:F 
071'1 

OLO I 
OOC P.·4.l4E 

1097 
1898 

CL If·' LD 
e.ir 

c. 1 
I, ( IX+REF ! 

0 /F~ co 1899 Rl:.T 117. 
07F6 FS 1900 PUSH Af" 
07f7 F OES 1901 F'USH IY 
07F9 ES 1902 PUS H HL 
07fl'I 05 1903 ~-uSH OE 
ll7FIJ. OEOO 190 4 LO c.o 
07FO f02 186 10 1905 LO IY • STRUCl; GOR6 
0801 DOCB046 1906 BIT O,(IX+REF> 
Ol'J05 2804 1907 JR Z, CL lf'O 
0807 F02!8Al0 1908 LD IY.STRLJCT+GDR!O 
OSOB FD6EOO 1909 CLI F·Q: LO L.!1¥+0) 
OBOE 
0~10 

2600 
n.09 

1910 
1911 

Lil 
Sf T 

H,Q
J .c 

0812 DDSEOO 1912 LO £, <l:OGORO) 
OE;l5 1600 J 913 LO o.o 
08 17 M' 1914 XOR A 
0818 £052 1915 se.c HL . OE 
081A 1'1'12103 1916 JP rl.CLIPl 
OfJl D 
08 1F 

2fJ 02 
CB99 

1917 
l 91B 

JR 
Rf. S 

Z, Cll f· 1 
3. c 

0!)2 1 ro6E02 1919 CLIF' I: LO L.<IY<2l 
0824 260[) 1920 L I) H.O 
0826 CB D1 1921 SCT ~ .c 
11828 DD5EOO 1922 LO E .< IX+GORO> 
oc:u>. 1600 19~3 LO D,O 
0020 Af' 1924 XOR A 
0El2E EO~? '9 2 ~1 SBC HL.DE 
ub3_, 
OE:3 J 

F~3508 

cr.s- 1 
1926 
1927 

J P 
f~ES 

M, CLIP2 
2,c 

0835 FD.SEO I !9 211 CUP2 : Lil L, <I Y>I) 
OC38 2600 1n9 LO H.O 
033A CIJ.C'? 1930 SET 1.c 
OE:3C IPO ~· CJ I 19;!1 LO E . <I X<GORI ) 
OllJF lnOO 1932 LO o.o 
Of.!'d AF I S' J YO!( " 08',2 ED::;~~ 19 :\1, SBC HL,DE 
Ot:'•'I ~Mr.08 193S JI' I'\, Cllf'3 
IJBt, / 29l.)2 1?36 JI~ 7., CL l~·J 
0C"•9' CE: E;S' l 937 i>tS ! . (; 
DB'•B FD6E03 1938 1:LJ PJ: 1 1) L, ID•J> 
CJ84E :'.'600 1'13~ LD H ,CJ 
0850 CBC! 19Jj0 Sf T o.c 
0&52 DD~EO l 1941 LO E, tlX+ GIJRl I 
0855 1600 J71.~ LO o. o 
0857 AF l S'4J XOR A 
0859 EDS~ 1944 SBC Ht .OE 
0!)51'1 FA:iF08 i 9'95 jf• M,C.Ll PI, 
0850 CB81 t 91,6 (.,·f" ~; a. c 
00i:.F 79 J 91,7 CL1f"4 : LD A, C 
0860 OE OU 1948 LD c.o 
086:! Cl.: 48 1949 BIT 1.r. 
0864 2014 1950 JR NZ, r.ll F•6 
0966 CB40 l9Sl C IT c.. & 
0860 2006 193" JR NZ, CLIP5 

;ASSUME SUCCE!.S 
; PO INT TO RE F ERENCE 
:REl l lfW lf S~T 

;SAVE A AN D F 
:SllV lY 
; SAVE Ii A/II) L 
;SAVE [) /\ND f 
:CLEAR SUCCESS 
<LOAD RlFERENCf S TAR T 
H ES T REFE RE NCE 
: JUl'l f ' IF NOT S 1 
:LOAD RFFERENCE START 
; LOAD L£f l X 
: CL EAR H 
<S [l BIT 3 
;c;Er X 
; l.L (Af.' ll 
; CLEAR CARRY 
: s ur.1 RAfl 

; J UMP I~' l'l!NU 5 

; . IUMF' lF ztR O 

; SET e.!T 3 

: LOAO RIGHT X 

; CLEAR H 

; SET e.11 2 
; i.E r ~ 


: r.L U\k II 

: r.LEAf; G~RR Y 

; SUB11'AC1 
; .J IJMP IF M[lllJS 

;RESE.l El!T ~ 


i LO!IO L EF r Y 

; CLEA1'" H 

; ~;ET BI 

; (,LI y 

;J:Lf.AI< 0 

:r LtM· C"Md') 

; SlHll Rll C I 

: JllMf' l F Ml NUc. 

; JUMP t F 7l :;0 

: SEl ['.JI I 

; ~v r\C• RIG HT Y 

: CL E~R H 

;o;n en o 
; GEl Y 
; r:Lt::AI{ D 
: CL EAR Cl'>k1'"Y 

: SUB TRACT 

: JUMf' l F MI tJUS 
;CL EAR e.IT 0 

;G(I C 

: CLEAi< SUCCESS 

:1EST CAS( 

;JUMP If' sn 

: TE ST CAS£ 

;JUl'IP IV NOT SET 


Listing 1 continued on page 242 
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iLOr:1PUTAO~%LS ~. 

•••EVERYTHING FOR YOUR TRS·SO'M••• 


TRS. llO 111 e lrR<l<"rn;i rk ul rht· H 11cllo ShiH ' k lll•' li<lon o f Tttnl1)' Curpornllon 

1980 INCOME TAX PAC 

Completely Revised* Latest Tax Tab les* Fully Tes ted* Complete Manual and Documentat ion 

* * The New Version Of The Income Tax Pacs Are Full Of Error Catch ing Codes * * 
**Making It Imposs ible To Make An Error* * 

Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple ­

~~~~---·~~~~~-----~ r I 	 IFOR L EVEL II 16K 	 FOR LEVEL II wrlh or wrlhoul Prmler . Cassette or Disk . Has al l leatures• I 	 I
DOES FORM 1040 and 1040A 	 cf Income Tax A PLUS, 
• SCHEDULE A ITEMIZED DEDUCTIONS 	 • WORKS WITH LINE PRINTER 
• SCHEDUL~ 8 INTEREST and DIVIDENDS 	 • FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FOAMSI 

• OUTPUT TO VIDEO DISPLAY 	 • SCHEDULE C INCOME FROM A PEASONALL Y OWNED 8USINE S_L 

• SCHEDULE C TAX COMPUTATION 	 • FOAM 2106 EMPLOYEE BUSINESS EXPENSE 

..-.-.-.-.-..-.-._._. _. .-.-..-. ..-. _...-..--..-.~ ~L 	 :J

• FORM 1040 (LONG FORM) 
• FOAM 1040A !SHOAT FORM) 
o FORM 2106 EMPLOY EE BUSIN ESS EXPENS E * * PROFESSIONAL * * 
o FORM 2440 DISABILI TY INCOME EXCLUSION 
• FORM 2441 CREDIT FOR CH ILD AND DEPENDEN T CARE EXPENSES INCOME TAX PAC C 
• FORMS 3903 MO VING EXPE SE ADJUSTMENT 
• FORM 4797 SUPPLEMENT AL SCHEDULE OF GAINS AN O LOSSES 

• SCHEDULE A ITEMIZED DEDUCTIONS 
• SCHEDULE 8 INTEREST AND DIVIDENDS 
• SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
• SCHEDULE D CAPITAL GAINS AND LOSSES 
• SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
• SCHEDULE G IN COME AVERAG ING 
• SCHEDULES R & RP-CREDIT FOR THE ELDEAL Y 

• SCH EDULE SE -COMPUTAT ION OF SOCI AL SECURITY SELF-EMPLOYMENT TAX 
FOR MODEL I (32K) or MODEL II (64K) • SCHEDULE TC TAX COMPUTATION 

WITH 	1 OR MORE • OUTPUT TO VIDEO QA LINE PRINTER 

DISK DRIVES • FORMATS FOR TRAC TOR FEED OR INDIVIDUAL FOAM FEED PRINTERS 
• AUTOMATIC MEMOR'! STORAGE FOR INCOME TAX PR EPARERS 
• I STANT LINE CHANGE 

~LL SPECIFICATIONS SUBJECT TO CHANGE • BUILT IN ERROR CH ECKING 

-:, fW[lM,PUT.A[lN,•r"["'~ - - - -r::A~EOA~:.~;~~E LINE ;:~;,.;.=.r 
l.J hi l11•L.JLJ. 	 • INDIVIDUAL FEDER ALandST ATEFOAMSI 	 I 
.._......_.. . . ..... .. , A .. ., . . ... .. 	 NEW TOLL-FREE • 2 OR MORE PART FORMS 


• TR ACTOR FEED FORMS 
so N. PASCACI< ROAD ORDER LINE I__.PLAS-TIC OV-ERLAY s __- I 

SPRING VALLEY. NEW YORI< 10977 (OU TSIDE OF N.Y. STATE) .-1 
PLEASE SEND ME: (800) 431 -2818 *All orders processed within 24-Hours 
0 INCOME TAX PAC A. ($19 95 ) * 30-Day money back guarantee on all Software 
0 INCOME TAX PA.C 8 (549 95 ) * Add $2.00 for shipping in UPS Areas 
0 	PROFESSIONAL INCOME TAX PAC C ($99 95) *Add $3.00 for C.O.D. or NON-UPS Areas 
O MODEL 11 PROFESSIONAL INCOME TAX PAC C (S 99 95 ) *Add $4.00 outside U.S.A., Canada & Mexico 

CREDI T CARD NUMBER _____________ EXP DATE ------­

HOUR ~ 
SIGNA TURE--- ------------------------ ­ 24 ORDER 

~ LINE 

~j (914) 425-1535 
CJTY_ ____ _______ _ STATE _____ _ ZIP _______ 

Circle 154 on Inquiry card. BYn Jonuary 1911 .241 



Circle 155 on inquiry card. 

MTI stocb 'em all 

for faster delivery. 


No hidden charges. Prices include delivery. 
VISA and MasterCard orders accepted. 

VIDEO TERMINALS 

VT100 OEC..:ope.... ...... ..... ................$ 1695 

VT 132 DECseopo.................................... 2295 

A0M·3A (dumb terminal) .. .... ................ • 

ADM-3A+ (dumb terminal! ... ............... • 

AOM-31 12 page bullerl ............ ............ • 

ADM-42 (8 page buffer avail.> .............. • 

1410 (Heieltino dumb terminal) ........... 825 

1420 (dumb termi11all .......... .................. 895 

1421 !Consul 580 & AOM·3A comp.I .... 895 

1500 !dumb terminal I .... ..................... ... 1045 

1510 (bufferecH ................. ... ...... ........... 1145 

1510 (buffered printer port) ........... ...... 1395 

1552 !VT-52 compatible) ..................... 1350 


300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV ............ ........... 1045 

LA34-AA DECwri1er IV ............. ....... .... 1295 

Teletype 4310 ...............................- ....... 1085 

Teletype 4320 ....................................... 1225 

Diablo 630 RO ........ ....... ............ .......... 2295 

Diablo 1640 RO ............................ ....... 3085 

Diablo 1640 KSR ................................. 3285 

Diablo 1650 RO ...... ............. .... ............. 3185 

Oiablo 1650 KSR ..................... ........ .... 3385 

Tl 743 (portablel ................................. 1190 

Tl 745 !portable/built -i n coupler) ....... 1585 

Tl 763 (portable/bubble memorvl ....... 2690 

Tl 765 (pon/bubble mem/b-1 coupler) . 2895 


600 BAUD TELEPRINTERS 

Tl 825 RO impact ............. .................. . 1565 

Tl 825 KSR impact ............ ... ........ ... .... 1645 

Tl 825 RO Pkg, ..... ............ ....... ............ 1750 

T I 825 KSA Pkg. .. ............ ............ ..... ... 1895 


1200 BAUD TELEPRINTERS 

LA120.AA DECwrit..- 111 (form• pkg.I . 2410 

LA 180 DECp ri nter I ............ ........ ......... 2195 

Tl 783 !pormblel .......................... ....... 1745 

Tl 785 (portlbuilHn coup1erl .............. 2395 

Tl 787 lport/inmnal modem! .............. 2845 

Tl 810 RO impact ............................ .... 1800 

Tl 810 RO Pkg. .............. ....................... 2047 

Tl 820 KSR impact .............................. 1895 

Tl 820 KSR Pkg. .................................. 1995 

T l 820 RO... ......................... ........ ... .... . 1895 

Tl 820 RO Pkg. ............ ........ ................. 2047 


2400 BAUD 
Dataproducts M-.00 (2400 baudl ..... ..... 2595 
DATAPRODUCTS LINE PRINTERS 
8300 (JOOLPM bandl .... ....... ................ 5535 
8600 (600LPM band! .. ...... ..... ........ ..... 6861 
2230 (JOOLPM druml .......................... 7723 
2260 (600LPM druml .................. ........ 9614 
2290 !900LPM druml ...... ..... .............. 12655 

ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig ,] ............... 242 

A/J 247 (300 baud orig.) ..................... 315 

AIJ ADJ42 (JOO bilud orig.fa ns. I ......... 395 

AIJ 1234 (Vadic compaHblel •.............. 895 

AIJ 1245 (300/1700 Bell comp.) ......... . 695 


MODEMS 

Goe 103A3 1300 baud Bell!.. .............. 395 

GDC 202S/T (1200 baud B•HI .......... ... 565 

GOC 212-A 1300/1200 baud 8elll .......... 850 

AIJ 1256 (Vadic compatible) ............ ... 825 


CASSETTE STORAGE SYSTEMS 
Teell1ran 816 h tore/forwardl ..................1050 
T•chtran 817 htore/for/siieed upl ...... .. 1295 
Techtran 818 (editingl .......................... 1795 
Techtran 822 (duall ........................ .... . Z295 
MFE 5000 (edl1in9I ...... ............... ......... 1495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward I ............... 1395 
Techtran 951 (edlling) ...............- ...... .. 1995 
· Please call for Quore. 

Applications Special ists & Distributors 

Great Neck NewYork/Cleveland Ohio 


N.Y. : 516/482-3500 & 212/895-7177 
800/ 645·8016. Ohio: 216/ 464-6688 
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Listir1g 1 continu.ed: 
OB6A FEOA 
OB6C 2820 
OC6E 1922 
0870 l"E08 
087" 
0874 
0876 
0878 
OB?A 

28 1A 
FEOB 
2816 
1818 
C~· 40 

1953 
19~~ 
1955 
1956 
1957 
19 :> 8 
l959 
196 0 
1961 

CL I PS : 

Cll f'6: 

CP 
JR 
JI"< 
CP 
JR 
CP 
JR 
JR 
!>.IT 

10 
z, CL! F'8 
Cl IF'9 
8 
Z.CLJF'8 
11 
Z, Cllf'8 
CL!P9 
o.e. 

TE ST 
JUl'\P 
J U!IF' 
TES r 
J UM f' 
TE ST 
J UllP 
J Ul!P 
TEST 

IF 10 
IF Etll.lllL 
AkOUN() 
IF 8 
If" so 
ff 11 
IF so 
AROUN D 
BIT 0 

087C 
OB7E'. 
0880 

200A 
FE0 2 
2BOC 

1962 
1963 
1964 

JR 
CF· 
JR 

NZ ,C llf'7 
2 
Z , CLI PS­

JUMP 
TE ST 
JUJ"IP 

IF 
IF 
IF 

SET 
2 
so 

0882 
0884 
0686 
0888 
OBBA 
088C 
08 BE 
0890 
0692 

FEDE 
2808 
!BOA 
FEOS 
2002 
180~ 

OE D! 
1802 
DEDO 

1965 
1966 
)967 
1968 
1969 
1970 
1971 
1972 
1973 

CLIP7: 

Cllf'B: 

CL! f'9: 

Ct' 
JR 
JR 
CP 
J R 
JR 
LD 
JR 
LO 

14 
Z.C llf'B 
CLIP9 
5 
NZ.Cllf'8 
CL IF'9 
c.1 
CLIP10 
c.o 

TE ST IF 14 
JUMP IF so 
JUl\f' AROUND 
TEST IF 5 
J Uft P I F NO T so 
J UMP AROU ND 
SET SUCCESS 
JUJ"lf' AROUND 
CLEAR SUCCESS 

0894 01 1974 CLl P I O: POP OE RE S TORE D AND E 
OC95 El 1975 f'OP HL RESTORE H AllD L 
0896 
0898 

FOE! 
Fl 

1976 
1977 

POP 
f'OP 

IY 
AF 

RESTORE IY 
R[STORE AF 

0899 C9 1978 REr RETIJRN 
19?9 
1980 
1981 
1982 GETBL~ READS B BYTES OF OATA ANO PLACES THE DATA 
1983 S IAIHHIG AT HL. 
1984 
1985 CALLS £TCH 
1986 
1987 CA LLEO BY LCRAM 
1988 LS UB 
1989 LSYI\ 
1990 
1991 REGISTEF;S A (0ATl\J 
1992 B <COU NT> 
1993 II (f'O INT E:F;) 
199'~ L <F-OIH Trn J 
1 99~ 
1996 1/0 NON£ 
1997 
1998 STRUCTU RES NONE 
1999 

089A CD £001 2000 GEH~LK : CALL FE TCH :CALL FE1CH 
0890 
0 8 91'. 

77 
23 

200 1 
:'002 

LD 
TNC 

<HL >. I\ 
HL 

;SA VE THE DATA 
: lllCRLMEllT 1 HC r·o 11n f< 

Oll9F 05 2003 OEC e. :OECREl'IEHT HJ[ COUIH 
08AO 20F8 200 4 jh; NZ.G[lHt: ; JU Mf· If NOT DONE 
081"1 2 C? 2005 RO ; RE fllRN 

~·on1> 
~007 

2008 
?0<•9 GUS(f< )!; lli~ Dff AULT GRM·HI CS S Uf~ROUTI N ~ Wl:J LH IS 
2ll!O TllE DUftMY CALL FORM THE PR IM ITIVE CA LL . f,IJSFR S 1l'lf'~. 
2011 R[l UF; NS . 
:' OJ .' 
2013 CALL f; 
2 0J ,, 

"0 15 CALLEO BY 
2 0 16 
20 17 RE GI STE RS 
?.Olti 
20 19 1/0 
2020 
202 1 STRUCT Uf,•(S 
::?022 

llONE 

CALLS 

NONE 

NONE 

NONE 

OCl\3 80 202l ; RET UR N FROM GRAP HlCh 
2 0 2 4 
202~ 

2026 
2027 f' EEI: READS Dll TA FROM A PIXEL. f'EEI( Flf<S T SETS A READ 
2028 FLAG. CALLS P I XE L . THEN RET URNS . PEEK EXPEC TS THE 
20:?9 PIXE TO BE AT XY. THE COL OR TS RETURNED I N A. 
2030 
2031 CALLS PIXEL 
2032 
2033 CALLED BY Rf' IX 
2034 
2035 REG l STE RS A <COLOR F<£TUl'<N I 
2036 c <READ FL AG> 
2037 
2038 1/0 NONE 
2039 
201,0 STRUCT URES llOl~E 
201, I 

08A4 
OOA6 

OEOI 
COAA08 

~0'·2 
201.3 

f"EEK: LO 
CALL 

C ol 
PIXEL 

; SU READ FL AG 
;GET THE DA TA 

OEIA9 C9 2 01,~ f.:E T ; RE TUl< N 
2 01,5 
2046 f'I XEL 
204 7 
2048 PIXE L ~Af'S THE USEk COORDINATE OAlA TO THE PHY S I CAL 
2049 SYST EM. THIS IS PER HAPS THE MOST CO~PLEX ROU TIN JN 
20 0 THE r IRl!WARE, AND IS TH E ONLY ROUT INE THAT MUST 

Listing 1 conlin11ed on page 244 
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DEALERS: By now you know that it takes ..... 

SOFTWARE 
TO SELL 

COMPUTERS 
and International Micro Systems can pro11 ide you with the largest selection of quality business 
applicat ions e11er developed for the microcomputer industry . 

If you are just looking for a G.L.. A/ P, and Payroll. you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/ Retail Distribution System? How about Manufacturing Inventory 
Control including Product ion Schedul ing & Control. See that one anywhere else? Maybe your 
market is Medical / Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 

But thats not all. International Micro Systems has the strongest dealer marketing plan in the 

industry. With our ... . . 


s245 Dealer Demo System. 
we put all the software shown below in your office or store ready to demo to your prospects and 

we include the promotional material and our unique video sales presentation to help you move 

systems. Gi11e us a call or drop us a card and let us show you what selling business systems 

should be all about. - - - - 1 


Flnanclel Systems Whole11le Distribution System 

GL, A/ P. AIR Pu rchasing & Receiving 

Payroll Inventory Control 

Cash Receipls/ Dlsb. Invoici ng & Rece ivables 

Job Cost ing Salesman Comm. Reporting 

Mailing Lisi Mgml. Backorder Management 
Medlc11/Den1•1 M•nulecturlng Inventory Control 

Office .Scheduler Finished Goods Inventory Mgmt. 
Palienl Biiiing & A:/R Parts Inventory Mgmt. 

Insurance Forms Parts Purchasing & Rece iving 

Governmenlel/Educellon•I Bill of Mater ial 

Student Record Keeping Product ion Scheduling 

and Schedul ing 
Fund Accounting 

INTERNATIONAL 

MICR 0 For details on our demo special, contacl us at: 
8425 Quivira Road, Lenexa, Kansas 66215 

91 3 888 8330

5vsTE~Mii1SliiiPih0inie:iiiii - iiiiiiiiiiiiiiiiiiiil< > i
BYTE Jonury 1981 243
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Circ le 157 on Inquiry card 

SUPERBRAIN UstiMg 1 continued; 

32K or G!IK Wouble or Quad Density units 

available). Uses two Z-80 CPU's . Commercial ­

type terminal w ith 12" monitor. Dual double 

density minifloppies. Over 350 kilobytes of 

storage [twice that with quad density drives). 

Two serial RS232 ports, 11 0 ports standard . 

E><pandable with optional S-1 00 S· 100 inter ­

face. Comes with CP/ M™ 2.2 operating sys­

tem. MiniMicroMan includes BASIC inter­

preter and can supply a w ide range of CP / M 

Development and Application sof1ware . 


Qf;M 

w / 32K Double Density, Ust $2995 . $2685 oat1c 
w / 64K Double Density, List $3345 ..... $2883 OSAD 

1)3Al'.
w / 64K Quad Density, List $3995 ...... $3595 otr:r 
64K Special Quad Version . . . .... . ...• $3395 oae.~ 

oce.t. 
114}~.t, 

Ote.£ 
03~.AINTERSVSTEMS O£;CIJ 
0 8BFformerly lTHACA AUDIO 
OBC2 
oscs 
oe;cs 
OSC9 
CJUC~. 

oar.:c 
OEJtl 
08 01 
OCDJ 
080:5 
OCD7 
0809 
OEJIJl' 
oeoo 
OE: Of Call for Price/ 
OSE IThe new Series II CPU Board features a 4 MHz OC(I,

Z-BOA CPU and a full-feature fron t panel . 20­ OBE5 
slot actively terminated motherboard, with 25 OEEEJ 
amp power supply (50 / 60 Hz operation, incl. 08Efl 
68cfm fan). OeEC 

oan:COMPLETE SYSTEM with lnterSystem 64K OE:FQ
RAM, 1/0 Board w / priority interrupt and 08F2 
double density disk controller board. Full 1-year Ol:f3 
warranty, List $3595 OBF'• 

OfiFS 
oen 
08F9 
OAFS

HEWLETI'-PACKARD Ol:FD 
ORFF 
0)'01l-lP-85A 0903 
0~05 

0907 
0~09 

090 B 
o~oc 
0900 
os·oF 
091 0 
0911 
0912 
os.·11, 
09 16 
0 )' JE) 

O? l~ 
O>'!C 

F.0 .8 . snipping point. All pri<:es sublecl to chan90 end oR 091F. 
otfers subject to withdrawal without notice. Adrvettlsttd prlce!I O'•ll 
ore for prepaid orcJflrs. CM<!il card end C.0 .D. 2% higt>er. 0920C.0. 0 . may require deposit. 

o s·~ 1 
- WA ITE FOR FREE CATALOG - ()92 2 

OS'23 
0121~MiniMicroMart 

1618 James Street 
Syracuse, NV 13203 (315) 422-4467 

FOE:i 
E::i 
o~ 
FS 
007EIJ[ 
E6EO 
HOO 
.'>)IJI) 
fllO 
C"'1:!09 
I LEO 
C~B711'.> 

C39C!ID 
00/EOl 
2F 
67 
CC3C: 
Cf.JC 
006 EO O 
CB3C 
CC JD 
CllJC 
C&ID 
CB3C 
CCIII 
CB3C 
Cf; lD 
11 0020 
19 
OD7EOO 

GOC 
CB3F 
er.Jr 
CB 41 
2S lt 
l,f" 
rt 
7E 
CB 41 
2004 
CEJ~7 
ce.27 
c~ 1.9 

280 9 
ce.27 
ce.21 
cs.v 
CB27 
El.CO 
01 
El 
FDEl 
C9 
41' 
ri 
163F 
Et.CO 
ce.1.1 
260A 
CBJF 
CCJF 
F:j 

~ ... 
nF 
01 
57 
r 1 
ce.49 

20 51 1 ~ E ftOOIFIEO IF SYSTEM II IS USED. PIXEL FIRST 
2052 DETERftINES WHAT DISPL AY DEHSllY Ir US ED, AND JF THE 
2053 OPERATION IS READ OR WR I TE. THE PHYSICAL ADDRESS 
205.t. OF THE PIXEL IS OETE RMlN£0, THE/i THE i.\IT ADDRESS IS 
2055 MA PPED OU T. PUEL DEALS Wint THE P IXEL AT XY, rHE 
2056 READ t LAG IN REGISTER c, ANO EXPECTS/RETURNS THE 
2057 COLOR lH REGISTER A. 
2 0 S8 
20:i9 r.A LLS NONE 

2060 

2 061 CALL[D BY PO KE 

'>062 PEEt: 

2063 

206'· l\EGI STERS A tC OL OR.FL AGS l 

2 06 5 c cFLAGS, TE/'lf' ORA ln) 

2061> D <lE~ F'Of;:AkY l 

2067 E <lE MP Or; ARY l 

2068 H lf'OJNTEFO 

2069 L Cf'O!NTER) 

2070 IX ( J NOEXI 

207 1 IY (INDEX> 

2072 

:wn 110 NONE 

207~ 


2 07~ 1 STRUCTUf;:ES OtiRO CX> 

:mu. GORl ('() 


207' GDR 14 <DIS f'LA Y FOR MATI 

2073 RHRE SH RAM 

2079 

2080 f•IXEL I f'USH IY :f,l\V[ I Y 

2081 PUSH HL : :J AVE HL 

'.~082 f'U SH OE ; SA\1l Dr 

2oa~ f'IJSH l'IF :SAVE AF 

:we~ LO '',<IX< GDF.:l~ l :GCl O ! SrL ~Y I 0R MA1 

2085 Mm 1110DOOOB : MAS~ AL L BUT IYPE 

2086 C. f ' u ; l· '- x 6'~ ·.· 

~ll07 .m 7. ,FJXEUI ' ,Junµ· iv so 

'.'O!J& {; f• 110[J(J(O(J(Jf:. ; 128 X 1?S ? 


2039 Jr· z . ~' IXEL6 i .J UMP ff' SQ 

2090 i1' 11 l OO(l(J(ll\ ; ~'~tl. x 1s·:) 

~(l? 1 JP 7.,t>JXELI~ ; .)l)flt· I• :i<J 

2C..<J~ Jf' x r; · ; U.:R(IR 0 11:t fat I ~L 


20?3 f· !XFI tJ; LO '' , ( TX > GORI I :GET Y 

209 ~ L1 ·1 : C. OM F'L EMUl1 

.~ IJ ?'S l.O H./1 ;LOAO H 

2096 SRL II 1SHlfl 

20?7 SR L H 1SHl FT 

2091) LIJ I .< l X<!Hll<O > lLOflf) Y 

:C •J?'l Sli'L H ;StHFT 

2100 RR L :S lllf l 
2 10 1 SRL H :SHIFT 
2102 RI\ L :!;llHl 
:>!OJ SRL ll i SUI FT 
2104 f; f',; L ; Siil Fl 
:21 05 SRL H :SHifT 
2106 RI\ L ; SHlfl 
2107 LO DE, RBOTTCIM ILOAO BflSF flDORE SS 
2 109 ADD t:L, U[ :rioo 01 r~ll 
2109 l.O 11,(fX•GOROl :GET X 
2 110 AN!/ OQOO l 1 OOf: IMAEK ALL ~UT 2 811L 
''111 SRL A i 1'HI F r 
:>112 Sf;:L A ; ~Il l F l 
-113 e.n o.c :CHECK RE AD FLAG 
., 11.' JR Z, F'l X!'.L3 ; JUMF' l f I/OT !> ET 
2 11 5 LD C,A :LO~D C 
~11 (, f'Of' AF' ; f.:E ETORF. /'I 
2117 l 0 A. (HU : GET PIXE L 
2 118 Bll [J, c : CHE c1: LEe. 
2119 .J R Z , P IXEi. i : JUllf' IF 7.ERO 
2120 BLf1 I'. : SHlFl A 
2121 SLA A IS~!FT A 
2122 f'IXE Lt : !\IT 1. c :lrf.1 NE Xl ~11 
2123 JR Z,PCXEL2 : .JU MP !F ZERO 
~1~ -'i SL A II i SH I F'1 
2125 SLA fl :SIHFT 
'>1 :.>6 !':LA (I ; 'iHIFl 
21 27 SLA A ; SHIFT 
212e r-t XE l ~: ANO 11000000t. : M!t SI: ALL LLSE 
:!t29 POP DE ; RF.STOIH'. DE 
2 13 0 f'OP HL :RE S10f.;E f!L 
2 131 POF· !Y ;RESTORE IY 
2132 RET : f.:(lUf.:N 
213! Pl XFL3' Lr> c.11 :SAVE OAIA 
"'>J 31, f'Of' tor :kEf.lOkE C..OLOR 
2135 L 0 O,ll011 111\ B :LOAO A MA SH 
2 136 ANO 11000000~ : Ml'ISI: COLO R 
21J7 e.IT 0 .r. :TEST READ FL flG 
2138 JR 2 , F'! XE L'• ; .IUM f' l r NOT !: l 
2139 SRL A : SHIF T 
'.~ I ~O r.l\L A : Slt 1' 1 
2 1 '· l f'IJSH f\ F ; Sl'I VE flF 
2l~~ LU l\,D ;G 1 HCl 11!\SI(
21 l,J l<R1:A : ROl"All-: f';!GUT 
:' t • 4 RRCA :ROTATE R!Gfll 
21 1,5 LO O.A ;RFSTORE rH~ llASK 
21~6 P' Of' Ar ; RESlOf.:L M 
21 4'l PIXEL': BIT 1.c ; TEST I f>B 

ListiMg 1 continued on page ·246 



32K Boord Plctwea Abo•e 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-S375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board . Many quality­
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices stlll beat all. 
Despite rising 1 6K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circ le 158 on Inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 1 6K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire­
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which Include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing . And of course , our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 1 6K board is 
typically less than 4 watts (+8V@ 
300ma, +1 6V @ 1 50ma and 

-16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-1 00 CPU . All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks ! If 
you're Interested, also ask for a 
catalog on our ZBOOO 16·blt 
processor board designed for the 
MULTIBUS. All of these products 
are avaHable to your local dealer, 
also. 

Central Data Corporation, 71 3 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 	359-8010 

Central Data 
BYTE Jonuary 1961 U5 



NO FRILLS! 
Listing 1 continued: NO GIMMICKS! 
os·2t. 2C10 ?1 1,9 Jh' Z • F"I X[l:". JU Mf· H 7ff:O 

ll9?U CB F 2 11,9 SRt A SHTFTJUST GREAT 
os·:-ri (;l)JF : •150 Sf\I ft Sl-llrl 
09:?C CB f ~lSl SRL (\ SHIFT 
(JS·:n. CC3r ~ 1 ~J~ S l~l A SHlFl 
09JO 1-:; 2153 f'LI S ll AF !if-liV 11 r 
0931 ?I\ ~J~li LD

DISCOUNTS A.U (;[l 11 :1'. MM,~( 

OF 2 1SS RRCA ROTII TE RIGHTMAIL ORDER ONLY 093~ 
RRCI\ ROTl\H. RIGWI0933 OF 2156 

09JI, 2157 RRC/\ ROTATE Rl olHTOF 
R01 f\1 ( Rli.l:lQ(j•J5 or 2 158 RRCA 

09Jt. :;7 2 159 L.D Q,A GO nw M•\SH 
~ f'()f• AF RESl Of.: t. MATARI 800 O'f3i' F l !l.O 

0930 4F 2 16 1 Pl XE L:S : L.D C.A SA VE "'ASJ~ 

0939 7£ 2162 LO A, IHL> r.E T DArn 
093A A2 2 163 AND 0 l'IA 5 t~ TllE 01..D 

Personal Computer 
System .. . .. 579900 

O\"Je. 61 21M OR c AND 01\H: 

093C 77 2 165 LD !Ill.) ·A SAVE PIXl!L 
0930 Ot 2 166 POP DE REST OR OlNORTHSTAR POP HL F'>ESrORE HL 
0931" FOE! 2 16D F·of· 1Y RES10h' lY 
093£ El 2167 

Horizon II 32K ......... 234900 
 RET RE'TllRH 
094 2 DO?EOI 2170 f•IXfl6: LO A,CJX<GDRl) LOAD y 
0941 C9 2169 

Horizon II Quad ........ 279900 
 CF'L COMf'LEl'IENr 
09 1·6 67 2172 LO H, I\ LOAD H 
094:1 2F 2171 

Horizon II 64K . . ... . .. .299900 
091,7 C83C 2173 SRL H SHIVT 
091,9 OD6EOO 217 4 LD L. (JX• GDROl LOA D )( 

09~C C83C 217S Sf.:l H SHIFT 
094[ CE\10 2176 RR L £HIF 1 

Horizon Quad 64K ... . .. 339900 

0950 CB3C 2177 SRL H SHIFT 
0952 CElO :)178 Rh' l SMlrT 

TELEVIDEO 
0954 CBJC :::179 SR L H SHIFT 
0956 Cl'.10 2 180 RR t SK I F1 

912 ............ 74900 

0959 110029 "161 LO OE, RBOTTOM420.\9 LOAD 6ASE ADDRESS 
O'i'5B 19 2 192 AOO HL,OE ADD Otr SE1 
09SC 007£00 2103 LO A.< IX• GORO > GET x 

920 .. ... . .. 79900 

o~·:; F E606 218~ ANO 000001108 MASH All BU T 2 &!TS 
0961 CB3f' 2185 SRL A SHIFT 

HAZELTINE 
0<;'63 ce.41 2 186 en o.c TEST LSB 
0965 291E 2187 JR Z.PIXEL9 JUMP IF NOT SET 

1420 . .. 79500 
1500 .. ...... 84900 0967 '•F 2188 LD C, A SAVE A 

0966 Fl 2 189 POP AF RESTORE A1510 . .. 104900 0969 7£ 2190 l..D A, IHI.) GET f'IXEL DAlA 
096A CB41 2 19 1 l).Jf o.c TE$1 trrxr IHT 
096C 260'• 2192 JR Z,F"JXEL7 JUM~· l F NOT Sll 
096E CB27 2 193 SLA A SHIFT 
0970 C£';2 7 2194 SLA A SHIFT 

1520 . ... 122900 

OKIDATA 
0972 CB49 2195 PlXEt7: BIT 1.c TEST NEX T BIT 
0974 2808 2196 JR 2.PIXELB JUllf' JF NOT SETMicroline 80 . .. 69900 0976 CB27 2197 SL..A A SHIFT 
0978 C&27 2 196 SLA A SHlF l 
097A CB27 2199 SLA A SHIFTSOROC Technology 097C CB27 2200 SLA A SHIFT 
09?E E6CO 220 1 P!XEL9: AND 110000008 AN D ALL ELSE10 120 . . ... . . ... 69900 0980 DI 220:> f 'Of' DE RESTORE OE 
0981 E l 2203 POP Mt RESTOF'<E: HLIQ 140 . . . . 99900 
0982 FOEI ?2Qlj f'OP IV RESTORE lY 
0984 C9 2205 RET RETURN 
0~·0s t,F 2 .. 06 f'IXEL9: LO c.11 R£STORE ACROMEMCO 0906 Fl 2207 Por' AF RESTORE STACI( 
0987 l!.3f ::!208 l. (J 0.00111111& GU lHE l'lttSI: 

System 3 ... ... 569500 0989 E6CO 2209 ANO 110000008 Ml\51( l\L L asE 
098e. CBI,1 2:' 10 BI T o.c CHEC:I: LSP.Z2H ..... .799500 09SO 290A 22 11 JR .PJXELA JUMP JI' zrno 
098F cr.3r :t~·~ S RL A SH I F'1 
0991 CB 3F :?213 SRL fl SHIFT 
0993 FS 22H F"USH AF SAVE Af 
099~ 7A 22 15 LO A,[) GET rH E MA'll( 

INTERTEC 
0\"9~ f'F 2216 l<RC.~ ROHlE RIGHl 
0996 OF :!21 / RRCA ROI ATE RIGIH

Superbrain 32K . . . . . 249500 
0\"97 57 22U3 LO D·A RESlOf.:( lME M~SI ; 

0999 Fl 22 19 POf' AF RES fOR £ THE MASI: 
0999 Ce49 ~~~o f• 1)( [l(i; L'i 1 I. C CHECI( t~tX l BJ T 
09 98 2810 2:?21 JR Z, PI XE LI?. JUMP IF Z£~·o 

Superbrain 64K .... . .. .279500 

OECwriter IV 0\"90 Cf·3F ?I:::~ S RL I\ S HI F'1 
099 F CBlF :?22J Sf<l II S llTFTLA34 ........... 97900 
 O\·A I t. l'.3F 2~:! 4 t RL I\ ; SHIFT 
09A . CBJI' ~225 SRL A f$ 1lfl: T 
OWIS r~. 22~6 f' US I: llF ; t. f1Vl M 
09116 /II 22 :1 7 LI) A, I) ;i,Er , ,.E Ml\ ShTEXAS INSTRUMENT 
O~'Ai' OF 2:!::t f.;I< A :ROH1ll ~· wm 

09A6 Of' 22~9 t'lRCA •ROTl'ITE RIGIH810 Multi Copy 
O~·A9 DF 2~30 f.:RCll :RO lflH Rt r. 1:1 
09AA OF 22 31 R l~CI\ ; ROTl\l E RIGHT 
O\·Af. :;7 7?3~ LlJ O,A :b l l THE r'l('t ~ I~ 

09AC f'I 2233 POP AF ; RF:, TORE (IF' 

Impact Printer .149900 
We 'll meet or beat any advertised prices! o~·Ao 4F 223 fi. f'l XfLe. : LO c.11 •SAVE ... 

09A E 7£ 2235 LO A, C HL l •OET P'r XE I Diil A 
09Ar A2 ::!236 ANO 0 :MAS K n:E OLD 


Fac1ory sealecl canons Full m.inutaciucer s guaran1ee 

~os1 11ems '" s1oc lo< 1mmed1a1e delivery 

09BD Bl 2237 OR r. ;OR WI TH c 
09Bl 77 2236 LO ( HL>, A ;SAVE F"IXE~ 
09e-2 Dl 2239 POF· or ; RES TORE DE DATA DISCOUNT CENTER 0<;'1)3 El :!240 f·of' Ill :RE STO RE Hl 

801100 135·5J Norlhem Bl~d .. Flushing , N.Y. 11354 091!1, •OE ! 224l POF' IY ;R ~ST ORE l'f 

Visa • Ma~1er Charge • NY S residents add Sales Tax 
 O~l\6 C9 :!2 4~ REl :R ETURN 

Sh1ppm9 F 0 B NY 091!? 007£01 ~2 liJ r-·tx• Lc : LD A, !lX•GDRI l ;"OVE y ro A 
09M 2F 2244 CPL ;COrlf'LE"ENTPhone Orders Call 212-465-6609 

Listing 1 continued on page 248 
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---------------------------------------------

R. G. Loeliger 

Threaded languages (such as FORTH Iare an exciting new class of languages. They are compact 
and fast , giving the speed of assembly language with the programming ease of BASIC, and com­
bine features found in no other programming languages. An increasing number of people are 
using them, but few know much about how they work. Is a threaded language interpreted or 
compiled? How much memory overhead does it require? Just what is an "inner interpreter?" 
Threaded lnterpretive Languages, by R. G. Loeliger, concentrates on the development of an 
interactive, extensible language with specific routines for the ZILOG ZSO microprocessor. With 
the core interpreter, assembler , and data type defining words covered in the text, it is possible to 
design and implement programs for almost any application imaginable. Since the language itself 
is highly segmented into very short routines, it is easy to design equivalent routines for different 
processors and produce an equivalent threaded interpretive language for other development sys­
tems. If you are interested in learning how to write better FORTH programs or you want to design 
your own powerful, but low-cost , threaded language specific to your needs, this book is for you . 

•j 'J ~ TlllS • nd other BYTEIMcGrnw ·Hill Bl t" • J'7 b<>Vks ore avai lable lrom BYH; 
ISBN 0-07-0l8l60 ·X · ·~n I~ Sook•or ye>ur loco l <omputcr slor Price ~18 .95 

Please send _ ___ copies nf T hrc11dcd lnlc rptc livc Languages 

Tille 	 Company 

Slrt:t:I Ci ty Srntcll'rovince 	 Code 

Call TO LL FREE., 800·258·.54.20 	 h ·ck e nclosed ir> the amoun t o f s____ _ 
or Mail To: 	 Bill isa Bill MPSlc r C h a rge 

C11 rd n , _ _____ 
Exp. Dale _ ___13~11 Adel 75< p<: r houk to cove r p<lSlage and hand li ng. 

llfl [1"-~ Po1crborough . NII 034 5!1 Plca,c remi t iri U.S. funds or draw o n a U.S. Ba nk . 
70 Moin St. 

http:800�258�.54.20


Circle 160 on In ul r card. 

~Z8000 
The System XSOOO MICRO-MINI ' " based on 
the 1 &-bit Zllog zeooo processor is available 
for lmmedl11l11 delivery. 

FEATURES (partial list) 
• Zilog zaooo CPU 
• Intel Multibus compatible 
• Unique memory management system 

allows up to 16 meg11bytee ol memory 
• Optional 9511 arithmetic processor 
• S.level vectored + non-maskable Interrupts 
• Two programable timers 
• On-board monitor ROM option 
• Full "Multimaster" capabili ties allow mulUple 

processors and/ or DMA devices on the 
same bus 

• Flex.Ible and/ or hard disk controller 
• Powerful disk-based operating system 
• Memory boards : 16K, 32K. 48K. 64K, 96K, 

12BK 
• 15-slot bac~plane 
• Heavy-duty switching power supply 
• Industrial quality throughout 

Prlce1 1tart from $998. System disoounls. 
Call for prices on complete custom systems. 

SYSTEM X9020 
(CPU Menual $19.95) 

$4-195* The SUPER-MICRO '" 
I I READY TO RUN 

s'sTi... FEATURES ' p•rtl.al ll• IJ 
Pu c•I M ICAOENGIN£.., 18000 
• 16 bit P-codiil CPU 
• 6'K&yllt:tl RAWFu11 OMA 
• Fropr,.yo11t conir-0 11tr (SS o r OS) 
• Flo.Hll'l'IJ' point hudw1te UEE£ ;ie.n0.1rd) 
• Syitem sofLw•re wlll'l &nhlh(emont1 
+ 2 iCll••I. 2 p.ar11f.el l)0•1S 
• Puc•I compiler .•flJCt ecu1or1. tit• m1111.allil•'. 

CPU & .memcwy d1agnrnl•C.J. srmt>oelc: Pascal Cl•bugger. 
ll l"llt.flf. u tU1htts ltld mOl"e 

Floppr DI• Orlw·e1 (:h 
• 1M comb1~d rntmOfY 
• Ooubl• den11,o;.1lnig fl s;dea 
• Stand•rd 9" dll.keUH 
• IB m.9 tract to I.fie If 

$900* 
With CPU 

' U MITEO TIM F. CHh pr1ce. 10% DOWN guarantees 
P<ionly. Mester Charge & VISA cards accepted . 

System discounts 

ADM3A + plus RGgraphlcs (512x256) ...$1995 
NEC Spinwrlter 5510 or 5530 w/t rac ... .. 2895 
Anadex DP-9500 printer (60dpi) .. .. ... .... . 1595 
X•912 CRT (less 18 !unction keys) .......... 799 
P·E 550 CRT (" Bantam") ........... ... ........... 740 
Siemens standard e-·drive (ss/ sd-dd) .... 399 

312 684-3183 

~M <:~~u~r~!!>\ 
~ U100ro•o~ Clt4 <0to, ll 10.31 

Lis ting 1 conlinued: 

09BB 67 2245 
09l\C 006£00 22 '·6 
09BF CB3C 22 47 
09 C1 CB!O 2248 
0 9C3 CB3C 2249 
O'i"C:i Cf.110 22 50 
09C7 CB3C 2251 
O'i"C9 CEHO 225~ 

0 9CB 11 0018 2253 
Q~· CE l 9 225~ 

09CF DD7 EOO 2255 
0902 E607 2256 
0904 CB4 1 2257 
0906 2824 2258 
0908 4F 2259 
0~09 FI 2260 
090A 7E 226 1 
090B ce.4 1 2262 
0900 2802 2263 
o~·or cr.2 7 2264 
09El ce1,9 2265 
09[3 2804 2266 
09E5 CB27 22 67 
09E7 CB27 2268 
09[9 Cl\51 2269 
09£e. 2808 227 0 
09ED CB27 2271 
09EF CB27 :-2n 
09Fl CB27 2273 
OHJ CB27 227-4 
09FS E'.680 227S 
09F/ 0 1 227 6 
09FB El 227? 
09F9 FO E! ~278 
091'"8. C9 2279 
o~·•c 4F :!:IBD 
09F D F l 228 1 
09F( lb7F 2282 
OAOO E6BO 22tl:I 
OA02 Cf.4 1 2284 
OAO~ 2807 2285 
OA06 CF-3F 2"66 
OA08 FS 2287 
01\09 7A 2288 
OAOA OF 2289 
onoe. 5, 2290 
OAQC Fl :!2?1 
DADO CB 'o9 ?;!92 
OAOF :?BOA 2~93 
0 1\ 11 CB~F ':.!:"9 1.i 
OAIJ Cf ..II' 229'5 
(Jf1l~ 

OA!b 
'::.
7,) 

?:•% 
:i2·1 l 

01\ \;' UF 229C 
01118 OF 2n9 
(I, 1'f ~, ~·JOO 

llfl \ A 
OAIC 

1' 1 
~l':l l 

2 3 01 
no2 

OA ! O 2010 ~ J OJ 
OAlf" CE\3f ~304 
OA:'t CBJF 2305 
[)(1?3 r.e:ir ~·3u<-

on2s ca3F :?31]7 
O A 2~ F~ ~308 
OA28 7A 2309 
0 A29 OF 23 10 
DA2A OF 2311 
OA2E\ or 23 12 
0A2C OF :!;l l 3 
OA20 57 ' ':11 4 
OA2E Fl :!J I S 
OA2f 4F" 23 16 
OA3 0 7E 2317 
OAJI A2 2318 
OA32 E\J 2319 
UA 33 77 2320 
DAJ4 01 232 1 
01\3~ EI 2322 
OA36 FO E! 23~3 

OA38 C9 232 4 
23"5 
23::'6 
23'>7 
2328 
232? 
2330 
2331 
2332 
2333 
233.\ 
i335 
2336 
:>337 
"'338 
'>339 
2340 
23 41 

Li) H, A ;SAVE IN H 
LO L, <lX•G ORO) :GET x 
SRL H ;SHIFT H 
RI~ L ; SHIFT L 
SR L H ; SH IFT H 
RR L :SH I FT L 
SRL H ;SHI FT H 
RR L :SH I Fl L 
LO OE,R BO TTOM - 2048 ; POINT TO BOTTO M 
AOO HL.OE :AOD OFfSEl 
LO A, <IX+GORO) ;GE T X. 
At-10 0000011 lB :l'IASI( "BIT o.c ;TEST LS S 
JR Z, f'IXE'.LO ; TEST FOR F! l M 
LO C. A ; LO AD c 
F'Of' AF ; F;ESTOf(E A 
LO A, !HU :GET PIX EL 
BIT o . c ; H:Sl LSB 
J R Z·PIXE Lll ;JU MP AROUND SHIF T 
SLA A :SH!Fl A 

PUELO : BIT 1. c ;TEST 1'11:'.X T BIT 
JR Z , f• J XELE ; JUl\F" Al<OU NO SHJF1 
SL A A :S HIFT A 
SLA A ;SHIF T A 

P!X,E L[: EH T 2,c ;TEST NEXT Bll 
J R Z rf'IXEL f l .jUMf" ARO UNO SHH l 
SL A A ; SH !FT A 
SL A A ; SHI Fl (\ 

SLA A ;SH! f" T A 
Slfl " ;SHIF T A 

f' I XE LF: ANO I OOOO OOO S ;MA SI( ALL OTHl'.R S 
r·or· DE ; f'i:t.STORE ()( 

POf' HL :RESTORE HL 
F"OF" n :RES l OR [ !'I' 
RE T :RETURN 

F·IXE LG: LO C. A ; Sl\VE Dl\T A 
POF• AF ;GET COLOR 
LO o.0 11 11111e ; LOAO THE MAS I: 
AND 1oooooooe lMASf( ALL EL-;E 
BIT o. c ; TES l LS r· 
JR z, P DELH ;JUllP AROUND SHIF T 
S!;L A ;SM!Fl 
PUSH AF : SAV E AF 
LO 1\ , 0 iGEl THE MSI: 
RRCA ; RO ll\ IE RIG Hl 
LD () , A : ClEl lH E Ml\ Sf(
F·OP Af" ;R£STORE AF 

P l XE L. H: r. 11 l . c :1E S1 NEXT t.J l 
JR z,PIXF,Ll ; JU MP ,,ROUNO SIH~ f 
~RL A : SH!f l 
SR I I\ : S IH ~ r 
~-us 1: AF ; ~ AV[ AF 
Lf) A, I) ;t)t-.' lllf ,,,,~.,· · 

RRCA ll<OlnH 1.·1(.1:1 

RRl:n ;!\OT Al E R (l1f1 T 
LU (l , (l ;GCT l HE Mf1 S•: 
F'OP f\F .l RES TOl~f. AF 

F"I XLL l : ~. J 1 2,(: ; lESl tlEXl l'·'' 
~ JI-\ ~, PIXE"LJ ; .JUMP ARO IJl'ln "">H1t·' f 

SRL " ; $HI l 
SRL A ; SHT FT 
E: f\t " i~ H l Fl 
SRL " ; SHIFT 
F'LISI: AF ; SAV[ (If 
LO A.fl ; GET THE MASI( 
l<RC(l ; ROl Alt: f; J f;HT 
RRCA ;ROl'ATE RJGIH 
!'!RCA : ROTAH: RJIH:T 
RRC A ; l\"Ol" ATE R!OllT 
LD D,A ; (ll1 111~. MASI; 
POP AF ; RES TORE Al" 

F'I XFL.1: LD C.A ; SAVE A 
LO A•< fi ll ; GE T PDEL 
flND 0 ;ftAS ~: THE OLD F'f:Rl 
OR c :OR DATA 
LO < HL), I\ ;SA VE F"IXE L 
POP Df. ;RESTORE o~ 
POP HL ;RE STOF.:E HL 
POP IV •R ESTORE IY 
r;t1 ; RETUR N 

F'Ol:E " • W~. ~~~~~~~~-*~~*··~~ "'"Iii .. oh+ r( ~ ,;~ ~ ~*~*""'*~!1€dt",(:t 

F"Ol:E UF.:llES CI ATA 10 THE P I XEL Al XY . f'Ol: E SETS A 
WRITE FLAG THEN CALLS F'IXEL. THE COLOR DA TA IS 
EXPECTED lN REG! STER A . 

CALLE: 	 PI XEL 

CA LLEO e.v 	 Lf'IX 
PUT 

1'EG I SHRS c <i.tRJTt FLAG) 

l/O NONE 

Listing I co11tinued on page 250 
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SIRIUS80+ 
High Performance 
LOW Cost Floppy Add·Onsl 
The SlRIUS SYSTEMS 80+ Series at Rom 
Olsk add-ons are designed to pro>ride un­
matclied versatility and rerlormatlce lor your 
TRS-80· . Consisting o lour ditferenl add· 
ons. there Is a 80+ Series Aoppy Disk Drive to 
meet your netids. 

COMMON CHARACTERISTICS 
• 	 5ms tnck·to·t~kacctss lime 
a Au!O-Ejecl
a 180 day WARRANTY 
• 	 Excapdl)(la/slllled sblllility - 1112% 
• 	 Sf11Qle/Doubfe Densilyop1mition 
• 	 Mix any orall 80+ Srrles on the SS 


St1111dar!IC4lllll 


SPECIFIC CHARACTERISTICS 
The SIRIUS IO+ 1 -a single sided , 40 track 
Drive. Olfe~ng 5 more lracks l~an 1he ~dio 
Snack model. n cost $120 less. Formaned 
data 11orage Is 1D2Kl21)4 K Bytes Single/ 
Double Oensiiy. 
SIRIUS I0+1 . . . . . . ... ... ••$379.95 
Tlie SIRIUS I0+2 isa dualsilkd. 80trad< 140 
pe1 side) Disk Dli'1e. It appears to Ille TI'IS-30· 
as TWO 40 !rack drnes yet COSl L£SS THAN 
HALF THEPRICE! Even greater savings result 
since dab ls recorded on botll sides ol Ille 
media ilstead ol onlv a single slde. Thi! unit 
may require the SS Standard cable. Formaned 
data storaou is 204K/408K Bytes Sirlgle/Oovble
Densil;'. 
SIRIUS 90+2 ...... ... . .... $449.95 
The SIRIUS 80+3 · a slnole sided, 80 track 
Drive . Offer1ng 21'1 times the storaoe ol a 
standard Radio Shacl< Om Drive. the 80+3 
greati'/ reduces the nef4 for dlskenes corre­
spondinoly . Add"ionally. because of lite in­
creased storage and laster track·IO·traek 
m :ess time. lhe 80+3 allows uemendOusl)'
increased thmughpul for disk baStld oro­

grams! The 80 +3 includes SIRIUS'S TRAKS­
PATCH on diskette (lor use with 96 lpi drM!s). 
Formatted data storagf Is 204K/408K Bytes 
Slnole/Double Densily . 
SIR1USI0+3 .. ...... ..... ..$499.95 

The SIRIUS 80 +4 -a dual sided, 160 track(80 
per side) 5Yi' monster! Tht ultlmate In stale­
of-tlie·arl 5v.' ' Floppy Disk Technology, tile 
80+4 Is seen by the TRS·80· as two single 
sided disk drtves. Thus . in terms ol capacity, 
one 80+4 Is equivalent to 41,<i slandard RadlO 
Shack drives - at a savings ol owr 73% (not 
to mention dlskeHes!!!). (Willi a double den­
sity tonverter tne available memory is lluge!J
The 80 +4 (a 96 tpl dnve) includes TRAkS· 
PATCH on disketle and may require the SS 
Standard cable . Formatted storage is 408KI 
8161< ~es Single/Double Density
SIRIUS80+4 ... . .. .. ..... . $649.95 


All 80 + Series Floppy Disk add-ons oper.ite al 
5ms track-lo-track but are ExPansion Interface 
limited to 12ms lorthe TRS·80 • 
*TRS-80@ o/ Tandy Cof?. 

ACCESSORIES 
SS Standard 2 Drive Cable ... .. ....S29.~ 

NEWDOSl8G-Sophlsllcaled Opera! no System 
ror lhe TRS-80 • from A1111arat .. ...S1'9.95 

Save up to 10% with these SIRIUS Packages! 
NEVIDOS/80, SIRIUS 80+3, and Two Orne Cable . ..... •....... ... ...... .. ...$624.95 
NEWDOS/80, SIRIUS 80 +4. and Two D~e Cable .•...••. , •••••...••.•• . .•..•$749.95 
NtwD05/SO, Two (2) SIRIUS ao+a·s, Two Drive Cable .$1080.95 
NEWDOS/80. Two (2) SIR1US80+ 4's. Two Drive Cable ...•• ••..$1349.95 

PRIAM 
Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 

PRIAM's high·perfonnanal. kJw.alsl WlllClles1el disc drives Sl>eflCl up lhroughput and 8lqlaf1d dali! SIDr.lllf 
Imm 20 meaalrt1eS 10 154 megabytes. ~a~ngle C0111ll*r can be used Ill opera•114~isc drives wltti 
caJlacilies ofJJ:66. or 154 meoallytes or llolllly-Oisc-slze CllMi:s lioidf1Q 20 and 34 megallytes.So ~ ·s easy Ill 
mM up in capacily, or redum pad<age sire, withoul cl1aflging inlJ(ll1ant syslem l!ll!ments or pertoonanre. 

• Fast, UnearV001Coi/PosiliOlling • DC Power required only' • 50ms AveragePositlonitlfJ lime 
• 	 10 ms tracJr·ID-lridr ptJSi!ionlrlt} • Simple, (YiNallel tnllrt!ce • 90 ms Maximum Positioning rme 
• Full'/ wvoed h6iKI posirioning • Oplonill SMD lnrerfac8 • 6.4 ms Average l.iltr:ncy 
• Dediauedservo/mCi.s 

THE PRIAM LINEUP 
C.~lty SQe Weight Price 

3310s 5:2995DISKOS 3350114"'! 33M&fl!S 7" x 1T' x 20" DISKOS 6650 14"' 66 Mllytes 7" x IT' x 20" 33 lbs. $3749 
DISKOS 15450 W 154 Ml7,1es 7" x 17'' x 20" 33 lbs. $4695 
DISKOS 2050 8" 20 Mi7)'1es 4.62" x 8.SS" >< 14.25" 20 lbs. 5:2995 
OISKOS 3450 8" 34 Mi7)'1es 4.62" x 8.SS" >< 14-25" 20 lbs. $3745 
DISKOS t070 10·.6Mbytes noP!ll'-slze !l:JWI $2195 
All PAIAMDISKOS lltMs haw aTransler Rat!ol 1.03 Mbyt<S/'Sec. 
Opljonal S.YD in!Waa a~ /or $150. 

SI RIUS SYTEMS otter cases and enclosures tor all PRIAM Hard Disk D<wes. Al \4 ·· Winchester 
Drives wil mount in our t 4" Standard Case. The 8" Wlnchost81S have two attemalives: a SI091e 
drive case and a dual drive case. All SIRIUS SYSTEMS Wincnester drive cases Include Powor 
S11pply. lntemal cabling, switches. Ian, e""8 AC ou11e1 (no! sw11ched, but lusod) and possess very
adequa1e ventilation. Drive ad<lfessing is done on !he rear or lhe Case and not on !he drwe ites91f 
10 pro\l'lde ease of use durlr19 operation. Al WINCHESTER OAIVE Cases areW11m111ed tor a l\Jll 
year and oome in our standard t>lue-black c:olor scheme. Consutt us tor cumtnl avarlab1lo1y and 
plicing. 

Introducing the versatlle, Low-cost 
OMECA Serles Controller 
As niM tecnnological advances bnflg crown tile 
cost or last, reliable mass data storage . Ille need 
lor an inexpenSiYe. veraa~le conllo'.ler have be­
come J1rea1er and ~reater. To meet this need. 
SIRIUS SYSTEMS OMEGA Series C<Jnlrolle1 
was designed. 
Tlie SIRIUS OMEGA Sefies C<Jntniller Module 
u~lizes an on-board microprocessor to 
mediate data transler to a wille variety 01 
peripherals from an ~uall; wide variety al ho51 
computer systems. Up 10 lour Wlncflester Hard 
Disks (8 " or 14"). IOIJI sv.-· AoppyOiskS Drives 
and/or up to eight 8'" flollP)I OisJ( Drives may be 
In use al one time. Host systems i111Madng 
is accompished via a parallel or a serial inter· 
lace. Willi lhe addlton ol aPersonally module. 
the OMEGA Series Controller Module is directly 
compallble wlttl many poptJlar com­
puter tyslema (among 111em the TRS·SO·. 
Apple. Heath, allO 01hers1. Provision is made for 
the add~ion ol a streaming tape drive, also. 

SPECIFIC HARDWARE 
FEATURES INCLUDE: 
• 	Conlro/ Of up lo twelve F/oppy Disk Drives 

(eight8" andlorlot1r5•r, ')
• 8" il.lld/or sv," DI~Dflve Ulililll~ 
• Single (FM) or Dooble (MFM} density data 

S/INage 
• Haro or Solt secl.on:d dislrel!e USill/l1 
• Utilization of "Oualf' dl/flsity (96 lpi) 8" or 

5v, " DISk Or/res 

• 	 Control of up_ to lour Wll<CHEST£f/ rrr>e 
PRIAM DISKOS DiSk Drwes 
• B" or 14 " mayintermixonrnesa~~ 
• Accommodates 8"' atldlot 14"' drires Of 

5.3Mbyles to 154Mbytes 
• Ultn-Fast ~ta transfers 

• 	 Extremely llexible he>st;:ootroller inlerfilcmg 
SPECIFIC SOFTWARE 
FEATURES INCLUDE: 
• 	 Dynamic IO<mat modificalions l'ia command 

words 
• 	 Exoemei'/ flexible rorma1 acceptance tor 1111­

usual dafa starage larmats 
• 	 Easii'/ interlaces to standard orratjng sys­

tems (TRS-DOS· . CPIM• , e1c 
• 	 Operates In either get/put sector mode or 

data striflo mode 
• 	 Per1ormance paramet~ may be changed by

EPROM rep~cement or Dynaminic Repro· 
gramming 
CPIMS of Dlgflal Raseerch 

Dedicated systems cards are also available on a 
limfted basis lor the STO·BUS and the S 100. 
TIM!se cards leature shared memory also (again, 
software seleciable) in add~ion 10 !he fV!IUlar 
OMEGA Series Con1Ioller Mod~le teatures. Con­
suh SIRIUS SYfEMS lor cumlnt plial and 
availability lor the en1ire line or OMEGA Senes 
~mory llnits and C<Jntrolleis . OHier lnqulr· 
lea are Invited. 

What TFORTH IS. and what It has to Offer YOUI 
TfDRTH Is a unique growth programming langua,e fof tile TRS·80• lhil combiries Ille best 

features of an lnterpnrter and a comp~er all In one tundlonal easy·tC>-use paokage. TFORTH cannol be 
simply compa1ed wl1h Fonran, BASIC or PASCAL. This lllgh speed. illgh level modular code oHl!!s 
the speed lound in many FORTRAN compliers yel retilns the on-tine conviences touoo in BASIC 
INTERPRETERS by llaggln<,J Input errors as th@)I occur llne·by~lne . Unlike PASCAL. TfORTH needs 
no "rnn-time" package ror support . Serving as an operating syslem. compiler, assemtier. ln1er· 
preter, virtual memory manager, all In one: TfORTH makes easy, efficient- struc1ured rttn1fint 
pragrams anatural oonsequence. 

The key to TFORTH's llexibilil;'and ease ol use ties in ~s use ofa slack lor paramelersand a unique 
dictionary for WOADS. ThllSe WORDS are staled In terms ot olller WORDS already defined in Ille 
dictionary. II is this ricli set or WORDS that provides 00 lDOPS. IF-THEN-ELSE sta1ernan1s. 
BEGIN·ENO statements , virtual memory. any number base (to base 32) for input Of outpul, a macro 
assemb!Br, re-entranl code. mulli1hreaa dictionary, line editor, exce ltnt math package (16 bll 
Integers, double precision lloaUng point. SIN. COS. TAN. EXP and LOG) ;ind it rims under either 
TRSDDS· 01 NEWDOS. Assembler Inherently nests with lllgli level in an easy fasllion . Compllcaled 
drivers for new devices tike only afew linesol TfOFO'H whloh saves both memory and disk spaai! 

TFORTH Is a procedural language specillng a process ratller than• desired result . Tut abilify to 
ha1111 the language grow In tile direct'IOn tile user desires is excellent lor novelapplications. Now da.la 
l)lpes and new processes can become part 01 the language. Dve to tlie modular con$1JUctlons. a very 
compact tode Is produced which execullls al ex.cepflonallv nigh speeds bet-;reen m;iclline c:oae and 
mathine code plus 20% tyP,lcal overhead speeds. Memory reQulrements can be "tess" than 
assembler coding or olher hil)h level r.a111,1uaaes. 

TfDRTH comes tomple1e lor tne TRS-80i with as Uttle os 16K or m!lnlOf)' aoo asingre OlsJ( Drive 
using either TRS-DDS• or NEWODS. It prOYlded on diskettes and an optional Matli and Utilities 
package Is available. 

Throuoh TFORTH an excellent way 10 develop new languages. PfOl'ide simple control ol device 
(including video monitors. AID anG DIA co~ners and burglar alarms) and to Implement tasks 
requiring monitoring and decision Is offered. Many VIOAOS ta handle perif)llerals a~ part or basic 
TFOATlf and otners may be added easll'v.Olten.subslantlal hardwate ll<Yelopment can De eliminated 
by using TfOATH to do the major digilal or reduction o1 data. 

For many appl C41ions a minimal lasJ( may be written in high lewl (or mixture ohssemble• and~igh 
level) code: loaded, assembled and prior lo txerotlon may be wrltten to the disk as aready to e"'oote 
machine code/EXE module witli tile DDS. 
TFO RTII (on dlsloone - specify lor Standard or 96 tpl Disk Drives) ...... $129.95 
TFORTH with tlie addition olTRAKS-PATCH (a POW$rfut combination! ) .... ...... . . $136.95 


STATE·OF·THE·ART DISK DRIVES 

OUME®DataTrak 8 
8" Dlsll: Drive 
DOUBLE SIDED! 
DOUBLE DE.NSITYI 
H~h performance Double Sided Disk 8" Disk 
Drive • Single or Double Oensiiy • Ooor Loci< 
and Write Protect INClUOEDI • Negattire DC 
Voltage not required • Low POW11r Operation 
• 	 FASrl Jms tnick·IO·lrack access 
• 	 Low ltlcllon and minimum wear 
• 	 Superior Head L08d Oy11amlcs 

OUME DataTrak 8 . . .. ........$574.95 

(21SM.9 eal 

OUMETeohnical Manual ...•.....••$6.95 
Ccnnector Set #3 (AC. DC. & Card Edge) 
........ . .. .. . ... ' .. . .. . .. . . . $10.95 

Connector Set #4 (AC and DC) ......SZ.95 

SIRILJS 
SYSTEMS• 
7528 Oak RM:lge Highway 
Knoxville, Tennessee 37921 

TO ORDER CALL (615) 693-6583 
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri 
We accepl MC, VISA, AE, COD (requims CMified Check, Cashier's Ched< 
o r Cash) and Checks (personal checks require 14 days lo clear). Stt!PPING 
AND HANDLING: $7.00 per Floppy Disk Drive or BO+ Module • 5%1orother 
items (any excess will be relunded) • Foreign Orders add 1 O"/o IOI" Shipping 
& Handling. Payment in U.S. currency • Tennessee residents add 6% Sales 
Tax • VOL UME DISCOUNTS AVAILABLE 

MPI 51/52 &91/92 
5%" Disk Drives 

• 	 Fast! 5ms track·to·lrack access 
• 	 ExcJusive Pul~·8and Design
• 	 Unique Door/E/flCfOrMrl(;lrartlsm 
• 	 Reliable 1112% s~Sta/)l/lty
• 	 SingloJOaub~ Density Opera~on 
• 	 lnduslry/ANSI Standard Interlace 

MPI 51 (Single Head/40 tr.iw) 
1251U2SOK 81'\es Single/Double Oensllr • 
. . . . '. ' .. ' ... ' ' '. '' .. ' .. . '. $259.95 

MP152 (Dual Head/80 lrackS (40lside)) 
250K/500K Bytes Single/Double Densl!y· • 
.... . .... .. . . .. . ' .. '' .. ' ' ..$349.95 

MPI 91 (Slngle HeadlllO tracl<S) 
2SOK/500K Bytes SlflOle/Oouble DensJty• • 
. .. ' ''' .. ' ' . '' . ...... ' ' ....$399.95 


MPI 92 (Dual Headl160tracl<s (801slde)) 
SOOK/1000K Bytes Slngle/OoubteDensify· • 

' .''. '.' ' ' '' ... '' . '' ' .. ' '' .$524.95 
MPI Tectlnlcal Manual .... .... $6.95 
• • Unfonnatted data storage 
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Circle 162 on Inquiry card. 

Announcing the most irn_portant utility 
ever introduced for the TRS-ao• Mode I 

and Model D-

Listing 1 continued: 
23 1, 2 
2 JU 

; Sl RU CT URES NO NE 

TM 

ENHBAS 
0 (1J9 
OAJB 
0 A3E 

0£00 
COAA08 
C9 

234 4 
2345 
2 3 46 
2347 
23 1.e 

F'Ol:E : LO 
CALL 
l'iE.T 

C , 0 
P IXE L 

SE T WR I TE HAG 
WRIT E TH E PIXEL 
RElURN 

2349 

ENHBAS is an Enhanced Basic e)(tension 
module, which loads at the top of BASIC, add· 
ing many commands and background tasks­

2 350 
235 1 
2352 
235 3 

PLOT PLOlS A POI NT Al XY AND Al A LARG EN WI Ol H I F 
NE CES SARY. PLO T FIRST PU TS fHt ~ASIC POI NT AT XY 
AN O I F A LARGER Wl OTH I S SPE Cir I ED, Al'iOUN D l HE POIN l , 

OOver JO new commands added to your 235 ~ CA LLS PUT 
BASIC: 23 55 

•SORT-Multi­keying, mulli ·tagging array 
sort . Sorts thousands of items in mere 
seconds, all with one command! 

•JNAME-Use line labels along with line 
numbers in branching statements, as in 
assembly language , using the ENHBAS 
commands GTO and CSUB (special 
GOTO and GOSUB). 
How many limes have you wanted to use 
variables to reference line numbers? Now 
you can! GTO and CSUB allow variable 
e)(pression.s as operands, such as in 
GTO X+40. 

•WHILE I WEND-New, structured pro­

OAJ F 
0 A4 2 
OA 46 
OAO 
0A 4A 

U7 EOA 
DDCB05 7E 
CB 
003400 
CD7EO A 

2 3 5 6 
2357 
2 358 
2 3 5 9 
2360 
2361 
2362 
2363 
2364 
23 65 
?J66 
236 7 
2J66 
2369 
2 37 0 

CALLEO BY VEC 

l< EG I SIERS I X l l NOEX REGlS l ERl 

1/0 NONE 

STRUC l Ul'iE S OORO <X l 
GOR I ( Y> 
GOl'i5 IVEC l OR MO Ol ) 

LOT: CALL PU T 
BIT 7 , C I X >GDR5l 
REl Z 
I NC <I X• GORO ) 
CALL f• UT 

rPUl TO BASI C POlN l 
: TES T WI DTH 
: RET URll I f NOl SL l 
; IN CRE l'IENT X 
: PUl THf ~lXl ~ O J U I 

gramming loop construct. Makes for more 
logical program Row (less GOTO's) . 

OM!l 
CJA !", O 

0034 01 
(.!llEOA 

237 1 
~ J n 

I NC 
CALL 

CIX<GOr~ll 
f· 111 

;I Nt:RE llEN T Y 
:f•U I 11:1. rJL • 1 1-\>lNt 

•EXEC I EVAL-Twonew,extremelypow· OASJ DDJSOO 2'.l/ OEC (IX• r.1 NU) ; D EC~El'IUH X 
erlul functions! EVAL evaluates an alge· 0"~6 C07EO A ,' :S/ 11 CALL PUl : r·ur n:r tJC x1 f·'•JUl 
braic e)(pres.sion in string fonn. With EVAL 1.lAS9 0 03500 2375 DEC (IX 1 GDROl ; 1)£CRE Mf NT X 
you can manipulate comple)( functions in Otli fJC C07EOA 2:nt1 Cl\ LI f' Ul ; J·U 1 l f:t Nl /l 1-rq ,, , 
string form,and then evaluate them. EXEC OA 5F 0 0 3 50 1 2 377 0£C <JX>G DR!l : OECRE MEN r V 
executes a siring expression os if it were 
a BASIC program line! With EX£C, vaur 

OA62 
IJA 6S 

C07 EOA 
003501 

2:<78 
2 3 7 9 

r<•L l 
DEC 

f 'UT 
( IX • •)l)RJ l 

; F·ur ll:l II( Xl 
; OECRt.:ttCN r Y 

computer can actuaUy write its own pro­ OM8 CD7E OA ~:1 so Cl'>L L f'UT ;PU1 lHE NlX1 1·0 JtJl 
grams and e)(ecute them! l)l\6l\ DD J4 00 2.lU I INC llX> GDROl : HI Ck'El'IF. NT 

•CALL-Pass control to machine language 
subroutines at any address, passing para· 

01\H 
OA/I 

C07E OA 
0 0 31.0 0 

2JIJ'.• 
233 3 

Gl\ LL 
INC 

r·u1 
(IX 1 GDP.ll \ 

; PUl lHE Ul Xl 
: 1ur. 1~l •.; !:~ r v 

POlttl 

meters both ways. 0A74 COltOA 2:'.3811 CALL f"U T : F' lll Tt:r ~ l "l 1·01111 

•CLM I PAGE-Set up automatic page 
rall ·over and other line print"r functions 
from BASIC. 

•All tltHe and many morel 

0A7 7 
Dfl7A 
OA 7 D 

flOJ50tJ 
OOJ lo Ol 
C9 

:.' .13') 
:!:l(ll, 
2 ~ S7 

:?3BC 
23 8 9 

DEC 
IN C 
RU 

<I X> GOROl 
<J X•(; Dl' l l 

:r.:io:; I O~l 
; J<C:S 1 0W 
: :,.!·TURN 

X 
Y 

Din addilion lo lhe above commands, Model I 
ENHBAS contains ueclor graphics and 
drawing commands. Model II ENHBAS hall 
many (unctions suited to business program· 
ming-ISAM file handling commands, RS­232 
access, and many more; along with several 
Model I BASIC commands left oul of Model 11 
(PEEK, POKE, OUT, etc .). 

2 39 0 
2 3 91 
2 39 2 
2 393 
2 3 94 
2 3 9:1 
2 ?6 
2397 
239 8 

f'UT PUl S fl f •OINT Al XY lF 11 l $ NOl CL IF' f'E.D , f'Ul 
FIR ST CAL LS CLIP THE N PLOTS THE POINT IF [ ~ " 0 1 
CLIF'f·LO . 

CALL S CL H · 
PO!:E 

C~. LLE D E-Y PLOT, llOV, SYM 

DENHBAS includes many background ut il· 
i1ies (Model I version!: 

2 3 99 
21.00 
2 1, 0 1 

REGI SlERS NNJf. 

•Uoer-<lefinob/e cul'90r 2 '10 2 1 /0 tHl NE 
•Heii click 2 1t0 -J 
•Two-ton.~ on error 
• ·Automatic lower­ ca"H' 
•Automatic d!ebounce 
o.Sllorf-e"llY command• 
(Slol/1­ lefler prfol• comma"d)

•ii.al Conlrol lrey1 
.On• l•tl.er commondl 
•Formalled L/Snngo 

Ofl ?l 
OAS ! 
OflB J 
0A0 4 
0 (1 87 

CO< r07 
CB't l 
ce 
C0390A 
C9 

2 1. 0 4 
2405 
2 406 
2 1. 07 
:l40S 
2409 
2~1 0 

STl'iU C1'llRES 

PU l : CAL L 
l\lT 
REl 
CALL 
REI 

NO NE 

CL l f' 
o,c 
z 
POKE 

;lESl ~Ok { 'LJ f · 
:CHECK SUCCESS 
: RE Tll f; N If Cll H ·E u 
;FUT PO IN T 
:R TURI/ 

ENHBAS is ava~able for : 2"1 l 

t6K Mod4!1 l- L-J.IT Tope .. . . .. .. ...... $39.95 
32K Model I Disk . .... ... ..... ... ....... $39.95 

2 '.t 2 
21.( l 

32K MOO.I Ill (auaU. 11 / 1/ 80) . . •. . .... . .. $39.95 2 '1 l'.i SEND BH OUTPUT S C CV ll S Of DAlA S l ART IN~ ftl HL . 
32K Model D (on TRSDOS disk) . .... .. . .. $99.95 2 'd 5 SE NDS!: F I RST Gt:TS me or.Tfl, !NCM'. MEllTS THE POIN TER . 

2 1.1~ THEN CON TI HU ES lHE L00r UNTI L B I S ZE RO. 
"THS..!lll i• • reg. irodemork ol llodio Sl>IM:k. o Tondv Co. ?.'11 7 

21.ia CALL S SENDllY 
Otlter to/twore: 
CSG PILOT­ 0$k­based, hi!#l level Ian~. 

32K Model I Disk . .. .. ... . . .. ... $59.95 
Z-EMUL.ATOR- E)(ecutes as.sem. lang_.Jlnes . 

16K Model l- Lewl-11 Tape .. . ... $29.95 
32K Model I Disk . ... . . . ...... .. $29.95 

ENHCOMP- lnteger subs.et BASIC compiler. 
Full graphics . Requires RS Editor/ Assembler. 

32K Model l Disk .. . .. . . . ..... . . $24.95 
ABBREV-Level-I abbrev. in Level-II/Disk. 

16K Model 1- Level·ll Tape . . . . . . $24.95 
32K Model J Disk .. .. . ... .. .. . .. $24.95 

2 4 19 
2 4 20 
24 2 1 
2 4 22 
21, 23 
.-.i. 1, ~1. 

21, 2s 
2 1.~ l 
21, 2 7 
:n,2e 
211~ 'Y 

., Jo 
21,31 

Cl\LL ED e. Y 

r; t Gl Sl ERS 

110 

Sl RUCl URE S 

i':C T~All 
11SUB 
RS YM 

(I 

e 
II 
L 

NONE 

NONE 

<Dl'llfl l 
<e. YT E COUNT l 
<f'O lN ILf\) 
< POltlT~. Fn 

Dealer and OEM inquiries invited. 
0 1\Bf) ?E 

';,! r1J:! 

2 '-1 33 SE NDP.H: LO "• O:l l ; !lt.i THL [•~."I I\ 
OA99 2 3 2434 INC Ill ; (N CR£ MENT TH E ~OI N TER 

The Comsoft Group 0118(1 
OA BD 

CD9 1011 
05 

:! 435 
2436 

Cl\LL 
DEC 

SENDP.Y 
B 

l SEN O lHE Cl '°' l" ~ 
>DEC RE MENT CO lltl T 

6008 N.Keystone Ave., Dept. B 
Indianapolis, IN 46220 

DABE 
0 A9 0 

20 F8 
C9 

21, 37 
2430 

JR 
RET 

NZ, SE NOBI: r CON TI NUE 
; RE IU RN 

I F NON~[~~ 

(317) 257- 3227 Listing 1 continued on page 252 
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KIM 
AIM 

exceptional documentation, 
proven reliability. 

TRS-80 

Tecmar's new Analog to Digital converter Board (AD200) is 
designed to meet sophisticated data acquisition needs. The 
board accommodates various precision A/ D modules by 
Analogic and Data Translation. These modules are easily 
interchanged to provide options such as 12, 14. or 16 bit 
accuracy; 125 KHz throughput; variable ranges and gains. 
AD200XX S-100 A/ D and 1imer Board $695 
AD200AP Apple A/ D Board M95 

AD-200 Features 
• 	12 bit accuracy and resolutlon standard 
• 30 KHz conversion rate standard 
• Jumper selectable for 16 single-ended or 8 differential inputs 
• External trigger or A/D 
• Output formats: Two's complement, binary, offset binary 
• Auto channel incrementing from any channel to any channel 
• Data is latched providing pipelining for higher throughputs 
•Provision for synchronizing A/ Ds 
• Utilizes interrupt for status test 
• Jumper selectable input ranges: ± 1OV. ± 5V, Oto lOV, 0 to + 5V 

In addition the & 100 version: 
• Complies with IEEE S· I 00 specifications 
•Transfers data in Bor 16 bit words 
• Provides for expansion to 256 channels 
• Is switch selectable 1/0 or memory mapped 

Tamer Features on S· 100 Board 
In addition to the A/ D features, the S-100 Board contains a 

powenul timer circuit which can start A/ D conversion and can 
also be used .independently for time of day, event counting. 
frequency shift keying and many other applications. 
• 5 independent 16 bit counters • Complex dul'y cycle and frequency 

(cascadable) shih keyi ng outputs 
• 15 lines available for external use • Programmable gating and count 
• Tlme of day 	 source selection 
• Event counter 	 • Utilizes vectored interrupt 
• Alarm comparators Oil 2 counters 
• One shot or continuous frequency 


outpuls 


Options for AD-200 
• Programmable gain up to 500 	 $ 175 
• 	14 bit accuracy 645 
• 	 16 bit accuracy 1,045 
• 	 100 KHz conversion rate 445 
• 	 125 KHz conversion rate 545 
•Screw TelTl'llnal and Signal Conditioning panel 250 
• Thermocouple cold junction compensation 125 
• Rack mounting assembly with plexlglass cover 125 
• Low level, wide range permltting low level sensors 65 

such as thermocouples, pressure sensors and strain 
gauges to be directly connected to the module input 

ANALOG INTERFACES 

Industrial, Scientific, Laboratory, 


or Commercial Microcomputer Users· 

Industrial quality data conversion boards for APPLE. S-100, 
PET, TRS-80, AIM. and KJM systems. Tecmar can provide 
individual boards, data conversion subsystems, or complete 
Data Conversion Systems. Tecmar's growing product Une 
offers outstanding features, meticulous engineering, 

Data Acquisition Systems and 
Video Microcomputer Systems Available 

23414 Greenlawn •Cleveland, OH 44122 

and a seven year record of 

TRS-80 
KIM 
AIM 

Apple D/A Features $295 
• 	 12 bit accuracy and resolution 
• 	 2 independent digita.I to analog converters 
• 8 parallel latched output lines 
• 	 Jumper selectable output ranges: ± 1 OV, ± 5V, ±2.5V, 0 to 

+10v. Oto +5V 
• 3 microsecond conversion time 
• 	 Minimal software required 

5-100 PET TRS-80 AIM KIM 
The original Tecmar data conversion boards (A.D-100 and 

DA· 100) continue to solve less sophisticated conversion 
problems. These S· 100 boards interface to the PET, TRS·BO. 
AIM, and KIM through standard S-100 expansion interfaces. 

AD·100 Features 
• 	 12 bit accuracy and resolu· 

ti on 
• 	 30 KHz conversion rate 
• 	 16 single-ended or 

Bdifferential inputs 
(specify AD IOOS or 
ADIOOD} 

• 	 Jumper selectable 1/0 
or memory mapped 

DA·100 Features 
• 	 12 bit accuracy and to + JOY, 0 to 5V 

resolution • Jumper selectable 1/0 or 
• 	 4 independent digital to memory mapped operation 

analog converters for S·100 systems 
• 	 3 microsecond settling time • Minimal software required 
• 	 Jumper selectable output • Complies with IEEE & 100 

ranges: ± I OV, ± 5V, ±2.5V, 0 specifications 

Expansion board, power supply, and enclosure for PET $.250 
Expansion board and power supply for TRS.80, KIM, or AlM 150 

5-100 Real Time 
Video Digitizer 

• 	 Digitiies and Displays in 
1/ 60 sec, flicker·free 

• 	 16 Gray Levels 
• 	 Switch Selectable to 

display Black and White 
Graphics (8 pixels/ byte) 

• 	 Maximum Resolutlon: 
512 pixels/ line x 240 lines 

• 	 Minimal software 
requirements $850 

operation for S-100 

systems 


• 	 Jumper selectable input 
ranges: ± !OV, ± 5V, 0 to 
+lOV, 0 to +5V 

• 	 Min i mal software 
required 

• 	 Complies with IEEE 
& I 00 specifications. 

S 100 BOARDS 
8086 CPU t450 
W/ vectored interrupts 
RAM $395 
8Kx16/ 16Kx8 
8086 9495 
PROM·l/O 
Serial and $350 
Parallel 1/ 0 
Parallel 1/ 0 $350 
£. Timer 

•R< 11- Trodcmo"' o1 ·r.nc1y Cot;>. 
l"R~.-g. Tr116cm._rK ol Commodon: 

TECMAR, INC. 
(216) 382-7599 
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don't risk 

magnetic damage to 
EDP storage media 
Many computer users have learned 'lhe hard way ' that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable loss can occur during mediatransit 
or storage if unprotected disks or tapes are exposed to 
the magnetic fields produced by motors, lransformers, 
generators, electronic equipment, or even intense Iran­
slent fields induced by electrical storms. 

Data-Sale Products provide reliable, economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high-permea­
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components. OISK·SAFE Floppy 
Disk Protectors, punched for 3-ring binder, sandwich 
two 8' disks, or smaller mini-disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 10 Protectors) . 

DISK•SAFE 

FLOPPY DISK PROTECTORS 

TAPE•SAFE 

METAL CASSETIE SHIELDS 

TAPE •SAFE Cassette Shields are constructed ol mag­
nelic alloy, with heliarc-welded seams and an easy· 
open hinged top. Eachattractively-finished TAPE •SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE• SAFEs for easy access. (One free with each six 
TAPE•SAFEs). VISA and MasterCard telephone orders 
accepted . Prices below Include shipping . 

DISK•SAFE Floppy Disk Protectors: 1-5. $8.95 ea; 
6-9, $7.95 ea; 10or more w/binder. $6.95 ea; 
TAPE•SAFE Cassette Shields: 1·5, $14.95 each; 
6 or more with free FILE DECK, $12.95 each . 

TAPE•SAFE FILE DECK: $10.95 each . 

Data-Safe Products, Inc. 
1926 Margaret St.. Phila .. PA 19124 • 2151535·3004 

Dealer Inquiries Invited 
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241,0 
2441 
2'1'12 SEN DBY OUTPUTS ONE BYl l OF DAT A. SE NDB Y WAI TS UNTI L 
2443 
2'1 't~ 

2445 
2446 
21,47 
2449 
2 ~~9 

2~ 5 0 
24~1 

2452 
'>fi~J 

2 454 
2'i5!:i 
2456 
21,s? 

THE OUTPUT 

CURR ENTLY 

SU AGAIN . 


CALI S 

CALLEO ~y 

REGI STERS 

110 

IS CLEAR TO SEND. THEN OUTPUTS THE DATA 
IN A. TH( OUlPUT INTER RUP T STl\TUS l S 

NONE 

RREG 
SE Nf>l!.I: 
XU: R, Rf'IX. RCf~All 

A <DATii> 

PO RT 2 <SlATUS> 

PORT 6 <OU TPUT> 


0A9 1 
OA95 
OA97 

OOCl\OF~E 

20FA 
0306 

211!i 8 
2459 
2460 
2'16 1 
2462 

STRUCTURES 

ENOB Y: BI T 
JR 
OU T 

NON 

3 , CIX•OOR15) 
NZ.SENOBY 

<61 , A 
OA99 
OA91\ 
OA9E 
OAAl 
0AA3 
DAM 

F"3 
DDCMrDE 
00 7EOF 
0302 
FB 
C9 

2463 
::! t.6" 
2465 
21,66 
2467 
2 1168 

01 
SET 
LO 
OUT 
EI 
RET 

3. ClX •GOR 15l 
A, ( IX•GORl!:i) 
( 21 "' 

2469 
2470 
2471 
24n USER IS A DUMMY ROUTINE 
2473 FROM CAL LS . USER SIMPLY 
2474 s ue.ROUT I NE. 
2475 
2476 CA LLS NONE 
2477 
21,79 CALLEO P.Y CA LLS 
2479 
2'·80
:-u,a1 

REGI STERS NONE 

2482 
21,a3 

1/0 NO NE 

:!11811 STRU CTURE$ NO~IE 

21.as 
OAAS C9 :!486 USER: f([l 

2487 

t l EST OUTPUT INTERRUP1 
;~UM P IF ST ILL SET 
;SEND THE DA TA 
:DISABLE INTERRUPTS 
iSET THE OUTPUT FLAG 
: GET THE STATUS 
; SEND THE STATUS 
;ENABLE INTERRUPTS 
;RETURN 

WHICH IS THE DEFAULT CALL 
RETURNS FRO M A 

i 1<L1U1<N 

2488 
21,99 
2490 END 

CROSS REF£1~t- tfl . I 

!. YMl:OL '(,L n DU- ti t:u ! 
Cf1LLS l}:),~F 713 l~J 
Cf\1.1 ~ l Q:! f)"I 7:.>S' ~IS· 

CASE 07110 IB.'6 '11 .; 
CA!;E'.O 071'-3 !El:lS 16 ;!~ 
CA~EI 07Cl 1e1, 2 lilt,O 
CllSE? 0705 lC{,1 I £1,9 
CASE:! 07(? 18,rn JB SB 
CL If• on r 18~/ 908 
Cl!Pll ()80~ 190'1 1907 
Cllr1 082 1 I ~· 1 9 191 /, 
CllP I 0 0891, 11 7 1i 1972 
CLIF'2 083!; 19 ~8 1921. 
CL!P3 0848 1938 1935 
CL IF·~ 0f;5F 1947 i s·1,t, 
CLIPS 08 70 19 56 1 95~ 
CL lf '6 U8 711 1961 1950 
CLIP7 0888 1968 1962 
CLIF'6 086E 1971 1954 1957 19~9 196 1, 1966 1969 
CLIP9 0892 1973 19:5~ 1960 1967 1970 
COL.OR 0049 212 1660 11 1 a 
CONST 0068 117 
CRO 
CR! 

! COO 
IClO 

2 18 
2 19 

?79 7S B 798 82 l 11 BB 11 '>'7 1207 1;,30 

CR2 IC 20 220 
OEF[N 
ECOL OR 

009 E 
00 40 

1'5 
99 212 

EG OR 000~ 39 152 
C.Of\O 0001, 40 153 

EGOR! 0005 41 154 
ECiOR I O DODE 50 163 
EGDRI 1 OOOF Sl 164 
ECiDRl2 0010 s-> 165 
EGOR !J 00! I 53 166 
£G DR l4 0012 51, 167 
EG DR15 OO!l S5 168 
EGDR2 0006 42 1S5 
EGDR3 0007 43 156 
E<; DR4 
EGORS 

oooe 
0009 

1,1. 
45 

JS? 
158 

ECiDR 6 OOOA 46 159 
EGOR? 0008 4? 160 
EGDRB oo oc 4 El 161 

Listing l continued m1 page 254 
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ALL THESE FEATURES... 
IM THIS SMALL SPACE... 

AT THIS LOW PRICE! 
Greater computer power ... fewer separate 

components . .. larger capabil ity ... simpler to 
operate .... modular maintenance . . . 4.695 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer ... plus 
unsurpassed reliability ... plus 12-month warranty on all PC boards. 

18" wide 

1 61/s'' deep 

, 1" high 


·• Z·80 and Z·28000 
a•~ 1rad~ma.r1<s or Zilog Corp0ra~on 

'"CP/ M and MP/ M 

aro 1radomarks ol Olgllal Research Corp. 
 -\\II~ 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80@> microprocessor-based 
system to our ZSOOO@l microprocessor-based system by simply 
plugging_ in extra PC cards. Hard disk and multi-user 
systems avai lable. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-1 OOH is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-1 OOH are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica­
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DAT~S QDP-100 
COMPUTER SYSTEM. 

Z-80, 4-MhFEATUFJes 
64Krn Zcpu

emory b rwo (2) d , ank Select 
density g,~ble-sided do ab/e 

Four (4) Po floppies, 2m tJbie­
Doub/e­ . rts ... 2 serial egabytes 

disk c6~~ed, double-d' 2 ~ara1te1 
cp1M 2_

2 
r{olfer, to 4 Mens1ty 

Operatin OS MPIM 
S-100 OE/ system mu/ti-user 

BA.sic LAN~umotherboard 
compiler AGE; . 

Rea/-tirn · · C-BA.s1c
M . ec/ock
Mon1tor in PRO' • 

anua/s •v1 
tau0 supplied· "I
"Cp n and sch . ,., I docum

IM H ematics . en. 
Account· andbook'' b . Including 

AIP, ,;7~ systems: G/LSYbex. 
· included. • AIR, 

-

e:. - c:I 

~...la\...~ 
QuasarData Products~ff'~ 

10330 Brecksville Road . Brecksville (Cleveland) , Ohio 44141 .///1\\\. 

Phone : 216/526-0838 I 526-0839 11///// \\\\\~ 
Circle 165 on Inquiry card. 
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Listing 1 continued: 
EGOR9 0000 49 162 
EGPC 0046 92 205 
ELCO 0014 S7 170 
ELO! 0016 SB 171 
EL02 0018 59 172 
EL03 001A 60 173 
EL04 001C 61 174 
ELOS OO! E 62 175 
EL06 0020 63 176 
EL07 0022 64 177 
ELIO 0024 65 178 
Ell! 002 6 66 179 
EL12 0028 67 180 
EL13 002A 6C 181 
EL14 002C 69 18 2 
ELIS 002E 70 183 
EL16 0030 71 184 
EL17 0032 72 18 5 
EM 0048 94 207 
EMM 0049 95 208 
EMN 004A 96 ~09 
ENULL 0050 101 214 512 
EREF 0047 93 206 
ESOO 0034 74 Ul7 
ES01 0035 75 188 
ES 02 0036 76 189 
ESOJ 0037 ?7 190 
ESOt, 0038 70 191 
ESO~ O!J39 7~· 19 2 
ES06 003A 80 193 
ES07 003B Bl l 94 
ES!O 003C 82 l 95 
E~' 11 0030 63 1~6 
ES 12 
E~13 

OO"E 
no3r 

84 
85 

1.9 7 
!'i'S 

ES14 0040 86 199 
ES1'5 0041 87 200 
E516 0042 as w1 
l~ l / 001,J 69 20 2 
ESLIHK 001t, 56 169 
ESLOllG OOH 73 186 
ESOFF 0045 'fl 204 
ESF·TR 0041, 90 203 
ES TRUC 0001, 38 151 5 10 512 
ESX 001, ~· 97 ? JO 
ESY 004C 98 2 11 
EXEC O:?JD ~~~ l L'•"' 
EXERRT 004E tnO 213 
FETCH 01 ED 574 248 794 804 806 808 817 887 905 946 983 

989 9?2 1031 1087 1130 1139 1203 1226 1435 1514 
1601 u1,1, H,5 3 1701, :moo 

FETCHO O!FC 579 580 
F lCHI 020P. J85 ~78 

FE TCH2 0230 603 584 
FRMIE 0146 386 119 
FREE lOCD 2 15 508 
GDR 0000 152 944 1363 
GORD 0000 I !i3 ElS'3 912 108S 1 141 13 25 1334 1500 1502 1504 1506 

1527 153 1 1540 1542 1555 1579 1666 1 753 1755 191 2 
1922 2098 2109 2 174 2183 2246 2255 7369 7373 2375 
2381 2383 23BS 

GORI 0001 154 894 9 14 108 6 1142 1326 1336 1499 1503 1511 151 3 
151,3 1600 1680 1756 17Sa 1931 1?41 2093 ? 170 221,3 
2 371 2377 2379 2386 

GOR!O OOOA 163 1941 1908 
GOR I 1 0001.1 164 
GOR12 OOOC 16 5 
GDR 13 0000 166 
GORl4 DODE 167 l93 526 948 2084 
GORIS OOOF 16 6 285 286 287 289 292 291, 340 34~ 

35 1 352 388 389 395 396 1,21 448 
5 19 ~20 ~74 S?S ~79 593 604 l32 
637 638 2460 2464 2 465 

GOR2 0002 155 885 902 1 146 1553 1657 
GOR3 0003 156 883 900 11 49 1550 1659 
GDR4 0004 157 391 1788 1789 
GDRS OOOS !Sa 1082 lt.9 5 1597 2367 
GOR6 0006 159 1838 190S 
GOR7 0007 160 
GDR9 0009 16 2 
GEHLI: 099A 2000 780 ?90 923 995 1027 101,1, 2004 
GPC
GRoe 

0042 
oooe 

205 
161 

730 742 743 1262 1263 1273 

llS TACI: I 07F 149 150 729 12<\S 
GUSER OBA3 20?.J 6S 66 67 68 70 
!NlT 0184 484 2U 
l NF•U l 0168 H9 120 
INTO 0068 119 '•90 
INTI 006A 120 1,92 
INT:! 006C 121 491, 
I \0EC1 0068 11B 
LOO 00 10 170 
LOl 00 12 17 1 
L02 
L03 

0014 
0016 

172 
1n 

L04 llOlll IH 
LlJS 00 1A 175 
L06 OO IC 176 

Li.s ting 1 continued on page 258 
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Start learning and computing for only $129. 95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi-tenninal 1/0. 

THE NEW EXPLORER/85 SYSTEM 

Special! Fu/I B" floppy, 64k system for less than the price of a mini! Only S 1499.95! 

(Also available wired & lcsted. $1799.95)
lmagioo - for only $129.95 you can ow n the starti.n;s 
leYcl af E"plorer/llS. a rompuh:r lhal's expandablo In.lo 
full business/de,•elopm"nt capabill.ll<lS - o compulcr 
llt•I can bo your beg.inner syslem. on OEM conlrollcr, 
ur an IBM · Formalled 8" disk small busint.'55 syslcm. 
Frum !he n,., day you own Explorut/115, you beg~n 
computing on a signlficanl level. and applyil'ltl princl· 
pies discussed in leading computer magazines. Ex · 
plorer/115 features lhe advan~ In.tel 8085 ql<I. whlch 
Is \00% compalible wlth tho older ll080A. II olfors on­
booro S.100 bus e"parulon. Micro<afl BASIC in ROM. 
plus inslont conve,.ion lo mass slorage disk memory 
wilh slandard fBM-formalled 8"' diol<s. All for only 
$129.95, plus tho cosl al power supply, keyboard/ 

Fu ll B" disk ·~lmn fur""' tlNJn rho price of a mini (sloown w;rhtorminaJ and RF mod ulotrir 11 you don"! hove them (see 
Netl'Dllir3 Explorer/85 comrJUlor oncJ t 1C<Y termir1nl). Sir,tlcm foorurosour remarkable prices below for these and olher, oc· 

re!lsorics), With a He~ Kcypadldisplay lront panel. floppy drive from Control Dalo CD1p., world's lmgosl mnk&T of 

Le"'cl "A·· con be progrn mrried wilh no need For a ter­ mcnlOJY slom~: sysIems (rm• D hobby hrund! J 
minal. ideal for a conlroller, OEM. or a real low-<JOSI 

Lever"/\ '" is o 
oompfarc apen:i 1rng 
systcm.Jl<lffoct /or 

S ""i!inner,;, hobl>yisls. 
lndmrriul Go111m1lcr 
USC. $12!1.95 

1.,EVEL "A" SPECIFICATIONS 

Explorer/8S"s Level ' 'A"' system leatums !he advanced 

lnlel 8085 cpu, an fl:l.SS RO M wilh 2k deluxe monitor/ 

operoti11g system. and an odvanced 8155 RAM 1/0 , . . 

all on a single molherboanl wilh room for RAM/ROM/ 

PROM/EPROM and S-100 expansion. pl us generous 

prulotyping space. 


PC Board, Glas.s epoxy. plated through holes wilh 
S<ilder mask. • VO: Provisions for 25-pin (OBU) oon · 
nc'<:tnr for lerrnin<1l oeriol llO. which con oloo oupporl a 
P''P'" lare reader . .. r.nsselle tape reconler input and 
oulpul ... cassette 1ape oo n1 rol outpul • .. LED ou1pul 
ind1c:.olor on SOD (serial oulJllll) line ... prinler inter· 
foce (less drivers) . •. total of four fl.bi! plus one 6"bil 
1/0 por1s. • Cryot1I f'roquency: 6, 144 MH~. • Control 
Switches: Reset and tJSer (RST 7.51 interrupt ... oddi· 
lional provisions for RST 5.5. 6.5 and TRAP inlerrupls 
onboan:I. • Counler/Timer; Programmoble. 14-bH bl · 
nary. • Sys1em RAM : 2S6 byles localed at f'800. ideal 
for smaller syslems and for use as • n isolated srock 
orea in expanded systems . .. RAM expandeble to 64K 
vi• S·100 bus or qk on modierboonl. 

S)l!llem Mon il.or (TurmJna l Ve"'i""~ 2k hr.es ol 
deluxe system monitor RO M looated a l Fl!l!ll. cavir,g 
~free for user RAM /ROM. features incl ude l~J>C 
lo.'ld with lobellng . . . exomioolch• nge conten1s of 
memo!)' . .• inser1 data . . . wa.nn sl.l.r1 . . . exa.mine and 
change oil registen ... si ngle slep wilh register display 
al Cl\ch bl'C'dk point. a debul!llir,g/lroining [,,. lure . .. go 
10 execution address .. , move blocks or memory from 
one locallon lo onolher . .. fi ll blocks or memory with a 
constant ... display blocks or memory ... aulomotic 
b ud r.ile soleci1on lo !JliOO baud ... vorioble display 
line lcnicth ccnlrol (1·255 chorne1erslllnc) •. . ch.an· 
nelii.ed l /O monitor rout ine wilh 11-bil parallel oulp11t 
for hlgh·SJ>""d printer _ . . serial console in and console 
out channel so ttult monitor can communicate wi1h 1/0 
ports. 

S)'!ltem Monil.or (He" Keypad/Display Version l: 
·1; ,pe loo•I with labeling .. , lapc dump wil h lobeling 
... "xaminckhange conlents or memory . . . inscrl dalo 
.. , wnrm sl1111 .. ex mine 811.fl ch:anRC oll rl1lli..'ilers ••• 

Pleu" send the i rom• chl!C~cd 	" "low: 
1 9

O ~=.~~Bfn~~ -~- ldl! Ti,rmin•I 11
"" ""1· · · Sl 2!1. Splu• 

0 	l!Jiplore."18S Level - ~- ldl (tiex K•")'J»1d/Disploy Version) . , . 
Sl i9.8S plus SJ p<>Sl.11. IMu<. 

D 8k Mkrosort BMIC an """''II" tape. S&t.9$ pos11»ld. 
0 811Mlcrosoll MSIClnlWMldl (mqum."SLf."""l' ''B' ', " D'';1nd 

" E" 'I · .. 181.9S plu> 52 pc"I. & insur. 
D LllYCI "8" (S.IOOj ldl. . . 148.9S plu>Sl pisl. & insur. 
D Llll'f.l "C" IS.IOO &ard expander) ld t. .. S:J8.9S plus S2 posl. 
~ insur. 

8:1~=~1='•~ik!f8":8:s"~',~.r,::; ~~··'· 
0 	 llf:l111e stoo QlblM for Explonir/115 ... 148.95 plu> SJ po•t 

~ insur. 
0 F~n Fo r Cabinet .. SU.00 plus Sl .501m1. & irumr. 

o ASCII Kel1-nlltompurer Tl!rmllllll ldl: ro"'"""' " full 1211 
1;h;iraci. ~r ~~ I u&l c;n:P-: fu11 t :u.rs.--~r e.onlml: 75 ohm \•ldP.o 
"'"l>UI: c:onvcrtihlo 10 h•m~>I '"''P<ll: ...Jooohl" hnud •••e. 
RS2J2-C ur 20 m;1. 1/0. JZ '" ll4 dlarae1or h» 16 line form>!" 
1rnd a m brusud wi1h 1~i 11'1ci r.;1 CRT mont1oror:i 'IVw (i f _)'uu 

51J;L:xeRFs.r:Jh~::l. ·r~.~ l!~i"~~~~~~ ~;~•,"nfn~~~1 r.1
D ~~~~f::ht~~~h::io) Snmafoil tunis its otbwn. 

~~:;~1.!,~;~n~:~r .':'i~~~~i:~.!~i~'.~r'.n d .. Juxf' 
o nu~~lloo l~°!!!,'.9pr1 e - CAU.1.5"'P'i"'"'o''"'l"wtoquo10	 1 1~""' er t.. .~ ........ niel'$: "' P'""" '"' <>w 10 qo'~"' 
.,..,.. 

uMJl"I\'" 
WllhHox 
Koypod/Di play. 

-~ .single .slap with regisl1!r d.Lo;pln.)• al et1ch hrr.ak poinl , , . 
ll:P lo m:eculinn acldmss. l..t!\•ul " A"" in Ihis ver'$ion 
makes a pt~rfocl conl roll r for i.ndu~lrtal appliClllions, 
nncl Is pl'fJ!lmmm"l usins Inc Netronics H" x K•!yp.1dl 
Oisplay. I1 i• lnw m•t, pmff!<ll fo r qeginnr.rs. 
HEX KEYPADIUJSPl,AY SPECIFICATIONS 
C.lru lalor lype kcyp"d wilh 24 •yslcm·<'cflncd ond 16 
uscr-denncd keys. Six digit c.1lculot0Mype display. 
thnl displ111•s full address plu• dolo o• we ll •• rcgislcr 
nnd stolus lnformalion, 
LEVEi, "B .. SPECIFICATIONS 
Lcvnl " B'" pmYides lhc S-100 signals plus bulfitrs/ 
drive~ ta support up to sh: S-100 hus board'i. and in­
cludes: arldmss di:coding for onboard 4k RAM uxpan­
sion sele<;l•i>le in 4k hlQ<. ;ks .. .. addreos dee.ading ror 
onbwrd 8k El'ROM ""P"nsion sdecl•ble in 8k hlocks 
.. . nddmss and cl••• bl!..• drivers foronboord exp.1r111ion 
. , . w;iit stnlr. generalor (jumpersele<;loble), to allow the 
use of s lower memories ..• iwo sepnmle 5 volt regula· 
tors. 
LEVEL ..C.. SPEClflCATIO S 
Levol ""C" cxpo nds Expl,,rer/85'• molho rtioord with ;1 
card cage. al low ing you 10 plug up 10 six S-100 curds 
oliroctly in1o the mothcrboanl. Bolh cage and canJ are 
neat ly contaJned inside Explorer"s deluxe slcel 
cabinet , Level ··c'" Includes a sheet mcla l supe,.tru<:· 
lure. " 5·card. gold plated S ·100 cxlension PC boord 
that plul!' io•o the mo1herboaro. Just odd required 
number or S · HlO cunnccio~. 

Explornr/85 
Wilh Lovol "C" 
Clird CoJ!c. 

hEVEL "D'" SPEClflCATIO S 
l.Jwttl "D" pnwidt"' 4k nl RAM. power sufply regulo­
liun. rilt ttri~ dLumpling co mponent5 anc SQC;kL"1~ to 
expand your E"plornr/Bf, memory lo 4k (plus the oriyi · 

-························································································································· 

Q AP· I ftl- ~pply lOI ±llV tlt 5 amP"I in dohi<I! '''"' '"'hlnel 

Q iioi:~:J'~~:~:~j'~ ... 14M.,.ch. postpaid. 
0 MF MOdulllOr ldl (•lfuw• I''"' '" """ yuu r TV '"I '"a monitor] 

... $11.95 1)(1$11*id. 
0 161c RAM ldHS· t 00 1~ .,nlo·xt•indo 10tl4k 1. . SI 118.llS phi< S2 

l"'"I & Insur. 
0 32k MMldt ... I Z911.115 plu• 52 p»t. & in•ur. 
0 4811 MM ldl. .. 5:11111.95 plus S2 po•I. & insm. 
D 64k MM ldl. .. 14118.9S plu• S2 P'"L & insur. 
0 16k KAM. F.lpillSloo kl.I Uo t'l:icpand nny or ltu! abom in lfik 

a ::U~k~:;:~-.:s; :.::!1~ 1.".'NJO~;.t~~~/."· """'" 
0 IZ'' Yldoo Mlllltor llOMM1 bundwidth) ... ll :Jt..9S plu• SS 

[!1>51: &: iru11.1r. 
(] BeQlnner"s Pak (~~1.;d,.wcl .Sl ll.95 plus $4 _posL A in.~ur. 
o EIP"rl""'"UJ'.. Pak (""" ••w) .. ll lll.9$ plu• Sil"'"'·& 

IM~1r. 
D !pttlalMl<ruSOll IL\.'il £ Plk~ll'llul'l'bmUlal (0<•::•lw.-••} ... 

SJ29.95 plus $1 f""' · & Insur. 
0 Sa n'!•": It..,; <ibnvc. 1l1u& ASOI ke)...,.d l'l!rmhwJ ldlh Cahlael . 

~.!.~ If ~uJ•IOJ tsi~~ 01hrnm) ..• 1499.15 pluii SlO rx~1. 

O ~S~B'.:.,~~~~~~ Elplortrf8S [A.t!t~ abu'tml · · · Sltlll.QS 

0 ~~f.! ~~~·J!i';:':~l:w.~6Pf.':~1~ 2~~.'& in•ur 
O C..bt . S88.9Sp '"s:ll•"' ~"'' ullElr &...,_ Supplyfur llrlw ,, · 

1 ' 0 Ill'!"' table Sel-11p Fat 1\nl Drl• es . . . Sl S pl<e• $1.50 P••t. &
'°"" 

nnl 258 bytes loc;aled in the 61S5A). ·nm sl~lic RAM 
'"'n ;,., located anywherA lrom ~ •n EFFP in ~k 
olocks. 
1.,EVEL "E" SPECIFICATIONS 
Level '"E" adds sockets for Bk of EPROM to use 1he 
popular Intel 2716 or the TI Z5UI. II includr.s all socket•. 
power supply regulator. heal sink. li llcrins and decou · 
pli ns components. Sockels rru1y also be tL.ed for 2k x 8 
RAM IC"s (allowing for up to U k or onboard RAMI. 
DISK DRIVE SPECIFICATIONS 
• 8'" CONTRO~DATACORP. • O.tnoapaclly:40l.01sbyl .. 

• !'1i~%'f.~'''"· ~~~t!!:~byt.. (001. 
• '11'.Jr\ta protcd. • AfttSI ti me: z.sms (tmr. 
• Slngl~ordOl!bteb.ns11y. trndc,. 
DISK CONTROhLER/ 110 BOARD 
SPECIFICATIONS 
• Con1.'0J1_up 1.ofour It'' driYCI. • Z"l tl PROM toeilfet inclOOetl 
• 	 >7?1ALSl(SO) noppydi1k !or.,..lo.,...lom 

mntroller. ri.ppli~ 1 ion 11o . 

• OnboarddnlJ'.lRPBFlllor : g~=(il):'=~IJ~. 
• ~l~~i:.'~~i:· SooOro1°"wOOOOboud. 
• Auloboot todi1k sy11te-m • Oouble-1klcd PC boan:I 

whmuystem res<!. (J!l...,•P<>J<Y·I 
DISK DRIVE CABINET/POWER SUPPI,Y 
• 	Dt...ux.e t.tecl cabinet wilh lnd.lviJ:ui:it piower lvpply ror mu; ­

hnum rclinbiHty and siabiUty, 

ORDER ACOORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
ll"l!i nner'9 Pe.k (S.ve 126.001)- Buy lcYel "A" (Ter­
minal Venion) w llh Monilor Source Usling and AP-1 
5-nmp Power Supply: (regul11r price $199.95). now a• 
SP£C IA L PRICE: Sl69.9S plus post & Insur. 
Experimcnl11r's Pak II (Savo s.53.40!) - Buy Love! 
" A" (Hex Keypad/Oisplay Vers ion\ wi th Hex 
Koypad/Oisplay. lnle.I 0065 User M nua, Le\•el '"A"" 
Hex Mnnilor Soun:e LisliT\'I . ond AP· l S·amp Power 
Supply: (ni!gular price $Zi9.35), oll at SPECIAL 
PRJCE: $219.95 plus post & insur. ' 
Spe<:ial Micro50fl BASIC Pak (Save S103.00l) - In· 
eludes Level '"A " (Terminal Venion). U<vel ""B" . 
Le•el "" D" (4k RAM). Level " E", 8k Mi(:l'OS()fl in 
RO M , l nlel 8085 User Manual. Level '"A" Monilor 
Source Usllng, and AP-IS-amp Pow er Supply: (regu· 
lar price $439.70), now yoon at SPEClAJ.. Pruce: 
$329.115 plus pollt . & l.nsu r. 

ADD J\ TERMINAL WITH CABIN£T. 
GET A FREE RF MODULATOR: s.,e 
ov"r $1 14 al !his SPECIAL PRICE: M99.96 
plu• ~I. & insur. 

Sp<i<:ial 8 ' 0 0.k Edilion E><plarer/85 (Save over SllM!) 
- Includes disk-Yersion Le•el " A". I..cvel " B'' , lwo 
S-100 connectors and brackets, d~sk controller. &lk 
RAM, AP-1 S-amp powersupply. Explorcr/8.5 deluxe 
s1eel c:.obine1, cabinet Ian. 8" SDJDD disk dri•e from 
femauo CONTROL OATA CORP. (not a hobby 
bmnd!). drive cobinel with power supply, and d.r!Yll 
r.able sel-up lot lwo drives. This packllgo ind udes 
everything bu t lerminal and prinle'" (soc coupon for 
lhe m ). Regu lor price $1631130. all you~ in klt al 
SPECIAL PRICE: S14119.9S plus posl. & lnsur. Wired 
and 1es1ed. only 51799.95. 
SJl"cialf Comple lo Rusin ""' Soflwaru Pak (Sn• 
$1125.00l) - Includes CI>/M 2.0 . Micl'flso f't BAS IC. 
c,mera.I Ledger. - Ac.c.oun~ Ret:l?i YR hlt:, Ac:.c.ount.s. 
P•ynble. l'aymll l'ackagc: (regulnrprioe$1325). yuurs 
now al SPECIAL PRICE: S6119.95. 

O lll!k &onlroller llOlrd WIU! ~O Puns . . . 51118.95 plu• S2 "'"'' 

0 	~: COl!lplele Business Software Pak ("" ;1how") · 

-.1111 .,.,.1paid. 
SOLO SEPARATELY. 


0 CPIM U .•. 1100 pu•lp;• Id, 

0 CP/MUI • Sl50 posl p;1id. 

D MkrOSOf1 BASIC... 5325 pm11po1d 


0 lnlel BOllS qHJ ll5ef Mlnllill . .. S7 !.Cl ~paid. 

0 1.e\'el '"A"' Monitor Soorce Usllnu .. , W p.,1p;1id. 
t 	 t
canumn111 US.A.lnclll <m'd lluyft"$ 0UU:lde~lcul 

CALL TOLL FREE: 800-243-7428 
To Qr.J,·r Fmm Cunn•x:lit!JI Or F"rT•,.;hni1>1l 


Assi.slam;n. c:;all (203} 354-~13?5 

d 1

TnlHI Endosoo (Conn rns . ad ~n .r.s wx) S ---
Puid By: 
D Pnrsonal Chf«:k 0 Cashiers Check/Muncy Order 
D VlSA 0 Mesle r Ch arge (B:mk a . ____) 
Act."1 , o . Exp. D<ih~ ___

Sigmi1uro 
Pr~~~-~ 
~l:~_m_.s_s_________________ 
Sla1r. ZipI&\ NETRONl"S Resear·ch & Development Lid•

" " 
D lll!l lfe)'P'lll/lll!lll•Y 1111 ... S811.IQ "'"' sz pis1."' insur. 	 333 Ulchflcld Road, New Miiford, CT 06776•......................................................................••••.•••••••••.•..•.•.••••••••••••••••••...........• 


http:51118.95
http:S6119.95
http:51799.95
http:S14119.9S
http:or.,..lo
http:Sltlll.QS
http:iru11.1r
http:14118.9S
http:5:11111.95
http:14M.,.ch
http:qeginnr.rs
http:p<>Sl.11
http:Monil.or
http:nelii.ed
http:Monil.or


WE'RE CLEANING OUT OUR ATTIC ... 

GET BACK ISSUES OF BYTE 


WHILE THEY LAST. 

The Following Issues Are Currently Available. 


May 1978 
GRAPHICS IN DEPTH: 3-D Adds a New Dimension to Yollr Display: CON­
VERT YOUR TV SET TO A VIDEO MONITOR; HIDDEN LINE 
SUBROUTINES FOR THREE-DIMENSIONAL PLOTIING; GRAPH: A 
SYSTEM FOR TELEVISION GRAPH ICS, Part 1: Software, Video 
Graphics; A PROGRAMMABLE CHARACTER GENERATOR, Part 
1: Hardware: TUNE IN AND TURN ON: An AC Wireless Remote Control 
System: HOW TO MULTIPLY IN A WET CLIMATE: Design Details; THE 
PHOTOGRAPH IS ALSO A HARD COPY; Product Description: THE 
MATROX ALT-256 VIDEO BOARD; COLOR GRAPHICS ON THE COM­
PUCOLOR 8051 ; A LOW COST LIGHT WAND AMPLIFIER. 

June 1978 
A PROGRAMMABLE CHARACTER GENERATOR, Part 2: Software; A 
PROGRAMMABLE IC TESTER; MORE MUSIC FOR THE 6502; TALK TO 
ME: Add a Voice to Your Computer lor $35: A THEATRICAL LIGHTING 
GRAPHICS PACKAGE; GRAPH: A SYSTEM FOR TELEVISION 
GRAPHICS, Part 2: Sollware, Video Graphics: AUDIO PROCESSING 
WITH A MICROPROCESSOR; NATURAL LANGUAGE PROCESSING 
AND SMALL SYSTEMS; GIVE AN EAR TO YOUR COMPUTER: A 
Speech Recognition Primer; THE HP-67 AND HP-97: Hewlett-Packa1d's 
Personal Computers; NOTES ON TEACHING WITH MICROCOMPUTERS; 
A LOOK AT SHUGART'$ NEW FIXED DISK DRIVE. 

July 1978 
KIMER: A KIM-1 TIMER; THE AXIOM EX800 PRINTER: A User's Report; 
THE Z-80 IN PARALLEL; CONTROLLING DC MOTORS; BUILD A 
KEYBOARD FUNCTION DECODER; A HIGH LEVEL LANGUAGE FOR 8 
BIT MACHINES; HOW TO GET YOUR TARBELL GOING; TOP-DOWN 
MODULAR PROG RAMMING ; WHO 'S AFRA ID OF DYNAMIC 
MEMORIES?; ANTIQUE MECHANICAL COMPUTERS, Part 1: Early 
Automata: THE FIRST TEN YEARS OF AMATEUR COMPUTING; A 
SHORT H ISTORY OF COMPUTING; HOW TO CHOOSE A 
MICROPROCESSOR. 

August 1978 
COMPILATION AND PASCAL ON THE NEW MICROPROCESSORS; 
PASCAL; A Strucll!rally Strong Language: DESIGNING STRUCTURED 
PROGRAMS; LET YOUR FINGERS DO THE TALKING: Add a Noncon­
tact Touch Scanner: ON BUILDING A LIGHT-SEEKING ROBOT 
MECHANISM ; THE NUMBER CRUNCH ING PROCESSOR ; 
PHILADELPHIA'S 179 YEAR OLD ANDROID; ANTIQUE MECHANICAL 
COMPUTERS, Part 2: History; IN PRAISE OF PASCAL; PASCAL VER­
SUS COBOL: Where Pascal Gets Down to Business: JACPOT; PASCAL 
VERSUS BASIC: An E~erclse. 

September 1978 
A "TINY" PASCAL COMPILER, Part 1: The P-Code Interpreter : LET 
YOUR FINGERS DO THE TALKING: Scanner Applicat ions; S2L: AN 
ALTAIR (S-100) TO LS l-1 1 BUS ADAPTER; WADUZITDO: HowToWrile a 
Language ln 256 Words or Less: THE MATHEMATICS OF COMPUTER 
GRAPH ICS; APL ANO GRAPHICS; SOM E WOADS ABOUT PROGRAM 
STRUCTURE; ANTIQUE MECHANICAL COMPUTERS: The Torres 
Chess Automaton; MATH JN THE REAL WORLD; GRAPHIC MANIPULA­
TIONS USING MATRICES. 

October 1978 
NO POWER FOR YOUR INTERFACES?: Build a 5 W DC to DC Converter: 
A "T INY" PASCAL COMPILER, Par1 2: The P-Compiler: TESTING 
MEMOflY IN BASIC; FIRST STEPS IN COMPUTER CHESS PROGRAMM ­
ING; LIN EAR CIRCUIT ANALYSIS; SOLVING THE EIGHT QUEENS PRO­
BLEM; A SIMPLER DIGITAL CASSETIE TAPE INTERFACE; SOUPING 

UP YOUR SwTPC 6600; A NOVEL BAR CODE READER; A COMPUTER 
CHESS TUTORIAL; A MEMORY PATIERN SENSITIVITY TEST; 
PAM/B: A New Approach to Front Panel Design: ASSEMBLING THE H9 
VIDEO TERMINAL; CREATING A CHESS PLAYER. 

December 1978 
FAST FOURIER TRANSFORMS ON YOUR HOME COMPUTER; DESIGN· 
ING A UNIVERSAL TURING MACHINE: A Sollware Approach: BUI LD 
AN OCTAUHEXADECIMAL OUTPUT DISPLAY; INTERFACE YOUR 
COMPUTER TO A PRINTING CALCULATOR; ZAPPER: A Compoter 
Driven EROM Programmer : CLOCKLESS MULTIPLICATION AND DIVI· 
SION CIRCUITS; CREATING A CHESS PLAYER, Part 3: Chess 0.5(con­
tinued); PARTITIONED DATA SETS; LIFE WITH YOUR COMPUTER; 
SOME FACTS OF LIFE; ONE-DIMENSIONAL LIFE; CHESS 4.7 VERSUS 
DAVID LEVY; AN EASY PROGRAMMING SYSTEM; TEACHING WITH A 
MICROCOMPUTER; THE MOTHER CHIP; FORTRAN ANO ITS 
GENERALIZATIONS. 

January 1979 
BUILD A COMPUTER CONTROLLED SECURITY SYSTEM FOR YOUR 
HOME: Protecting your home with your personal computer-Part 1 ot a 3 
part ser ies; A COMPUTERIZED MAILING LIST: A practical application tor 
your floppy disk computer system: LIFE ALGORITHMS: Etticient methods 
for programming John Conway's game ot life; POLYPHONY MADE 
EASY: Play chords Instead of just single notes with your computer; AN 
AUDIBLE LOGIC TEST PROBE: Change voltage levels to musical tones 
for quick troubleshooting : HISTORY OF COMPUTERS: The IBM 704, Con· 
cerning one ol the last vacuum tube compule!s: A MICROPROCESSOR 
FOR THE REVOLUTION: THE 6809; AN EXPOSURE TO MUMPS; THE 
DIGICAST SYSTEM: Receiving Data and Informa tion Over Your FM Radio, 
Receiving computer prog rams over FM subcarrie1 bands: GRANDMASTER 
WALTER BROWNE VERSUS CHESS 4.6; AN INTRODUCTION TO 
BNF: Introduction to Backus-Naur Form, an abbreviation method used In 
compiler and interpreter design; CREATING A CHESS PLAYER, Part 
4: Strategy In Computer Chess, Optimizing end game evaltJatlon on the 
computer ; IPS, AN UNORTHODOX HIGH LEVEL LANGUAGE; 
GOTOtocks AND THE THREE SORTS: A lale told by a PUNdit or a soil: 
ELEMENTS OF STATISTICAL COMPUTATION: How to calculate means 
and standard deviations . 

May 1979 
COMPUTER GENERATED MAPS, Part 1: Maps help make the arrange· 
ment or numeric da ta meaningful; REPRESENTING THAEE ­
DIMENSIONAL OBJECTS IN YOUR COMPUTER: Using a digitizer to in· 
put grnphlcal dala: COMMUNICATE ON A LIGHT BEAM: Transmil digital 
information over a beam of lighl : S I NGLE CH IP VIDEO 
CONTROLLER: Controll ing a video display with a single integrated ci rcuit: 
THE INTEL 8275 CRT CONTROLLER: This controller device eases video 
display design: THE SUPERBOAAD II: A Surprising Single Board Com· 
puter From OSI: 6800 DISASSEMBLER: Decipher your machine code pro­
grams; SPACEWAR IN TINY BASIC; SMART MEMORY, Part 2: A black 
box approach to assoclallve memory design; SIMULTANEOUS INPUT AND 
OUTPUT FOR YOUR 8080; QUEUING THEORY, THE SCI ENCE OF WAIT 
CONTROL, Part 2: Sys1em Types; TRIGONOMETRY IN TWO EASY 
BLACK BOXES: Calculate trigonometric !unctions using arithmetic opera· 
lions; TIC·TAC-TOE: A PROGRAMMING EXERCISE; THE HOBBY UN· 
WRAP: How to unwrap wha t was previously wrapped: A MINI­
DISASSEMBLER FOR THE 2650; AIDS FOR HANO ASSEMBLING PAO· 
GRAMS. 

June 1979 
A MODEL OF THE BRAIN FOR THE ROBOT CONTROL, Part 1; MINO 



OVER MATIER: Add B1oleedback lnpu1 10 Your Computer: COMPUTER 
GENERATED MAPS, Part 2: A genera l purpose perspechve pro1eclion 
pr09ram: THE NATURE OF ROBOTS, Part 1: Defining Behavior; 
DESIGNING A COMMAND LANGUAGE: Using theory of finile stale 
machines 10 design lnpul command language: SIMPLE MAZE TRAVERSAL 
ALGORITHMS; MORE COLORS FOR YOUR APPLE; A HOME FOR YOUR 
COMPUTER: Increase the utilily and enjoyabhly cl your equipment with a 
ca refully planned cabmei: TALK TO A TURTLE: Build a Compu1er Con1roll­
ed Robel; MY COMPUTER RUNS MAZES: Using simple 1ree searches lo 
reach a goal; The 1802 OP CODES: The instruction set of the 
RCACHughes 1802 microprocessor; THE HISTORY OF COMPUTING: THE 
IBM 7070; ARTIFICIAL INTELLIGENCE AND ENTROPY: Chemistry. ar­
11hclal mcelligence. and the second law of thermodynamics. BASIC TEXT 
EDlTOR; BUBBLE MEMORIES: A Shor t Tu1orlal STACKS IN 
MICROPROCESSORS: Learn the ups and downs cl s1ac~s in your 
m1croprocessor: TIMESHARING: SQUEEZING THE MOST FROM YOUR 
MICRO; THREE TYPES OF PSEUDORANDOM SEQUENCES. 

July 1979 
GRAPHIC INPUT OF WEATHER DATA; SOUND OFF: Interfacing a com· 
put er 10 ex1ernal sound generation devices: A MODEL OF THE BAAi N FOR 
ROBOT CONTROL , Par l 2: A Neurological Model : SON IC 
ANEMOMETRY FOR THE HOBBYIST: Measuring wind speed and d11ec· 
11on by eleclrornc means: THE NATURE OF ROBOTS, Part 2: Simulated 
Control System. Understanding closed loop control syslems: QUEST: Will 
you find l'le treasure or will the giant find you first?; MOUSE: A language for 
Microcomputers. Simple language 10 demonstrate 1mplementa11on pro­
cesses: SUBROUTING PARAMETERS; THE MATHEMATICS OF COM­
PUTER ART; CREATIVITY IN COMPUTER MUSIC: Ef fect of computer 
use on mus•c compos11lon and theory, PHOTO ESSAY: Physical Hardware 
of a NewCompuler Backplane, The beginnings of a homebrew 6809 personal 
compu1er. 

August 1979 
ANYONE KNOW THE REAL TIME?: Simple methods of telling time: 
MODEL OF THE BRAIN, Part 3: Comparison of Brain and Model , Does 
C AC accurately represent human brain lunc1ion?: NATURE OF ROBOTS, 
Parl 3: A Closer Look at Human Behavior . Simulating a 3-muscle system; 
THE DESIGN OF AN M6800 LISP INTERPRETER: The lheory behind one 
1mplemen1a1ion: LISP APPLICATIONS IN BOOLEAN LOGIC; AN OVER­
VIEW OF LONG DIVISION: Provid ing real answers lo d1v1s1on problems: 
AN OVERVIEW OF LI SP; LISP BASED SYSTEMS FOR EDUCATION ; THE 
LAMBDINO STORAGE MANAGEMENT SYSTEM: Da ta storage techrn· 
ques represent maier design considerations: PATIERN-DIRECTEO IN· 
VOCATION LANGUAGES: A data base development toot: EXPLORING 
TAS-80 GRAPHICS; A MATHEMATICIAN 'S VIEW OF LISP; A PREV IEW 
OF THE MOTOROLA 68000; LISP BASED SYMBOLIC MATH SYSTEMS. 

September 1979 
JOYSTICK INTERFACES; INTRODUCTION TO MULTIPROGRAMMING; 
INTERFACE A CHESSBOARD TO YOUR KIM-1 ; A LOW-SPEED 
ANALOG -TO-DIGITAL CONVERTER; THE NATURE OF ROBOTS. Part 
4: A simple. human experiment: INEXPENSIVE, OPTICAL PAPER-TAPE 
READER; A MODEL OF THE BRAIN FOR ROBOT CONTROL, Part 
4: Decision-making procedures: SOME MUSINGS ON HARDWARE 
DESIGN: Simple design techniques : SOLDER ING TECHNIQUES: A pie· 
tu re essay: HANDY PULSER: A simple. ci rcuit·debugging tool : THE 
AMSAT-GOLEM-80: A modula r and Inexpensive S·100 computer system. 
ADD SOME CONTROL TO YOUR COMPUTER 

October 1979 
TRACING YOUR OWN ROOTS: Genealogical research with a microcorn· 
puler; POWER HELPS ANALYZE ELECTRIC BILLS: Determine power 
usage from appliance ratings; SELF-REFRESHING LED GRAPHICS 
DISPLAY; INTERFACING THE S-100 BUS WITH THE INTEL 8255; THE 
XYZ PHENOMENON: Stereoscopic Plolling by Computer. Three· 
dimensional simulation using oplica l devices and computer graphics: CURVE 
FITIING WITH YOUR COMPUTER: A simphtied approach to nonlinear 
regression: SPACE GAME: Develop your rellexes with this la st-moving 
game: EASY TO USE HASHING FUNCTION: Random symbol dislribul1on 
aids recall process; PICKING UP THE Pl ECES: Recovering lrom disk write 
errors : VARIABLES WHOSE VALUES ARE STRINGS: S111ng variables 
can be easy to use; IBM COMPATIBLE DISK DRIVES: Floppy disk sec101­
1ng rules: THE TRS-60 SPEAKS: Discussion of a voca l outpu1 peripheral 
lor lhe Radio Shack TRS-80 : LOW -LEVEL PROGRAM 
OPTIMIZATION: Some Illustrative Cases. How to decrease memory re· 
qu1rements and increase execuliO'l speed; SOME LAWS OF PERSONAL 
COMPUTING: Some unnatural. natural laws: BUDGET BUILDING ON A 
BARE BOARD. 

November 1979 
SOLVING SOMA CUBE AND POLYOMINO PUZZLES; PROGRAMMING 
STRATEGIES IN THE GAME OF REVERSI: A 1utor1al on using lhe 
minimax theory in designing a game: A SPACECRAFT SIMULATOR: A 
space-na\•igation game: THE NATIONAL MICROPASTIME: Simulaling 
baseball games using ac tual statistics: WAITING AN IMATED COMPUTER 
GAMES; BUI LD A SIMPLE DIGITAL OSCILLOSCOPE: Display 
wavelorms with light-em1t1ing diodes: THE INTEL 8086: Hands-on ex­
penence with a system design kit; ALPHA-BETA PRUNING: A program· 
mer's approach to simulating a chess game: INTERFACING TH E PET TO A 
LI NE PRINTER: Connection through the PET user port plus a screen 
1mage·printing plogram: STACK IT UP: Use your microprocessor's stack 
to your bes t advantage: FI VE USEFUL PROGRAMS FOR THE SC/MP; THE 
CHERRY PRO KEYBOARD: A professional keyboard tor the hobbyist . 

January 1980 
COMPUTERIZE A HOME; A COMPUTER-CONTROLLED UGHT DIM· 
MER, Part 1: Design: A FURNACE WATCHDOG; TELEPHONE OtALtNG 
BY COMPUTER; ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE 
Tl-59 CALCULATOR, Patl 2; ALPHA LOCK FOR YOUR ASCII 
KEYBOARD; RELOCATING 8080 SYSTEM SOFlWARE; EIGHTEEN 
WITH A DIE, A LEARNING GAME PLAYER; MAKING COLOR SLIDES 
WITH AN INTECOLOR MICROCOMPUTER; WHAT COMPUTERS CAN­
NOT DO; INDIRECT ADDRESSING FOR THE 6502; THE PLOT CON­
TINUES; A COMPUTER-GENERATED REMINDER MESSAGE. 

March 1980 
EASE INTO 16-BIT COMPUTING: Gel t6-bll performance from an 8-bit 
computer: ELECTRON BEHAVIOR IN A CHEMICAL BOND; SOLVING 
PROBLEMS INVOLVING VARIABLE TERRAINS, Part 2: Special cases. 
including hexagonal grids: A POWER-LINE PROTECTlON CIRCUtT: LAN­
DI NG MODULE SIMULATION WI TH RANDOM SURFACE; THE DlRT· 
CHEAP BOOTSTRAP. MORE NOTES ON BRINGING UP A MICRO· 
COMPUTER; HYDROCARBON MOLECULE CONSTRUCTOR; SUPER 
TIC; HEWLETI·PACKARD 'S NEW PERSONAL COMPUTER. THE HP·85; 
TRS-80 PERFORMANCE, EVALUATION BY PROGRAM TIMING; ELEC· 
TRONIC PLANIMETRY: OPERATION CODES FOR 8080, 8085, AND Z80 
PROCESSORS; TO ERR IS HUMAN . 

April 1980 
COMPUTING THE I CHING WITH A TRS-80; THE GREAT RACE AND 
MICRO DISK FILES: Horse Race Simulations: PROGRAM THOSE 
2708s!; APPLE AUDIO PROCESSING; BUILD A LOW-COST EPROM 
ERASER; USING THE COMPUTER AS A MUSICIAN 'S AMANUENSIS. 
Part 1: Fundamen1a1 Problems: ADD A SIMPLE TEXT EDITOR TO YOUR 
BASIC PROGRAMS; EASE INTO 16-BIT COMPUTING, Part 2: Examin­
ing a Small Multi-User System: ADVANCED REAL-TIME MUSIC SYN­
THESIS TECHNIQUES; CALCULATING FILTER CAPACITOR VA LUES 
FOR COMPUTER POWER SUPPLIES; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 1: Strncture of lhe Editor. 

May 1980 
A DC-TO-DC CONVERTER: EXPANSION FOR THE RADIO SHACK 
TRS-80, Parl t : Principles of Parallel Ports : KIMDOS: Using Your Kl ~-1 
with a Percom Floppy-Disk Drive: INTERFACE A FLOPPY-DISK DRIVE TO 
AN 8080A-BASED COMPUTER; GIVE YOUR COMPUTER AN EAR FOR 
NAMES; THE COSMAC DOODLER; ERROR CHECKING AND CORREC­
TING FOR YOUR COMPUTER; THE CASSETIE LIVES ON: An Aller­
native to Floppy-Disk Mass Storage; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 2: Algorithms: USING THE COMPUTER AS A MUSICIAN'S 
AMANUENSIS, Parl 2: Going from Keyboard 10 Prin ted Score; COMPAR ­
ING FLOPPY·DISK DRIVES BY SOFTWARE SIMULATION; THE CLU B 
COMPUTER NETWORK 

June 1980 
AN ANSWERIORIG I ATE MODEM; 1/0 EXPANSION FOR THE TRS-80, 
Part 2: Serial Ports: Z80 OP CODES FOR AN 8080 ASSEMBLER: COM ­
MUNICATING IN TWO DIRECTIONS; A TIME-SHARING/MULTI-USER 
SUBSYSTEM FOR MICROPROCESSORS; A TELEPHONE-DIALING 
MICROCOMPUTER; MY TRS-80 TALKS TO MY CROMEMCO Z-2; 
UNDERSTANDING ISAM ; INTERPERSONALtZED MEDIA: WHAT'S 
NEWS?; FIFTEEN: A GAME OF STRATEGY (OR TIC-TAC-TOE 
REVISITED). 

July 1980 
HANDHELD REMOTE CONTROL FOR YOUR COMPUTERIZED HOME; 
INTERACTIVE CONTROL OF A VIDEOCASSETTE RECORDER WITH A 
PERSONAL COMPUTER; PILOTIP: IMPLEMENTING A HIGH-LEVEL 
LANGUAGE IN A HURRY; THE 1980 WEST COAST COMPUTER FAIRE; 
SIM ULATING HUMAN DECISION-MAKING ON A PERSONA L COM­
PUTER; EDUCATION FORUM: BOOKS AS AN ANTIDOTE TO THE CAI 
BLUES; EDUCATION FORUM: THE PERSONAL COMPUTER- Last 
Chance for CAI ?; EDUCATION FORUM: COMPUTER ILLITERACY; A 
PERSONAL COMPUTER ON A STUDENT'S BUDGET; THE MICROCOM­
PUTER IN THE UNDERGRADUATE SCIENCE CURRICULUM; THE 
USER'S COLUMN: OM I KRON TAS-80 BOARDS, NEWDOS + ; CREATING 
A FANTASY WORLD ON THE 8060; MICROS: Using BASIC to Learn 
Assembly Language. 

To order any of the above back Issues. please fil l out and relurn the atlach~ 
postage paid envelope. Allow 8 weeks ror dellvery. 



PRINTERS 

Microllne 80 

$539 
Epson ....MXc 80 

Poper Tiger 440G................................. $875 

Poper Tiger 460G ................................S1149 

Centronks 7:.J7 .......... ...................... .. $789 

Anadex 9500. 9501 ........................S1 J49 

Tl-810 rlasic ....... ............ ...... ... ... ............$1489 
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Arari 800......................................... ........ $74 7 

HP­85 ·····-·--····-·--·­ ·- ····-·-·­ ·-···· ..... .......$2849 
Zeni 1h (Heorh) Z-89 48K .. ............ ... .S2199 
lndusiriol Micro 5000 D.D.................$2499 
Aires ACS-8000·5 ....... ........................$4995 
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s megabytes Instantly expand the program and data storage 

horizons on your H·B9, TRS·BO, or 5·1ao microcomputer system. 


o Just slip s megabytes of on-line data storage 
Into place In your standard s-lnch floppy disk 
openings, and suddenly your capabllltv horizons 
have dramatically shifted. upwards. Now your 
CP I M • s-1 oo microcomputer system, or H-89 
Heathkit (HOOS or CPM 2.21 computer system can 
utlllze the kind of hlgh-rellabllltv and rapid· 
access mass storage which today's sophisticated 
programming demands. DA company named 

ACT has created a complete package at a price so good, you 
couldn 't walk away from It. The 5-lnch package Includes the 
remarkable Shugart Technology ST 506 hard-disk drive with 6.3 
megabytes of unformatted mass storage and a micro-sequencing 
controller card with complete floppy dlsk·llke Interfacing. Hard· 
disks have never been more affordable. D lf you are wondering 
Just how these ultra-fast, high throughput hard-disk drives wlll 
work with your multl-termlnal or real-time 
transaction oriented systems: now you can get 
some straight answers. Cllp and mall the coupon 
for Quick response to all your questions. or 
better vet, give us a call today at <703> 471·6288 
for some no-nonsense reasons why your system 
needs to ACT now. ouantltv pricing Is available 
to meet the needs of Original Equipment 
Manufacturers; check the box on the coupon. 

_., 

Circle 168 on inquiry card. 


Clip and mail coupon to : 

American Computer 11301 Sunset Hills Road 
and Telecommunica tions Suite A-4 , Res ton , VA 22()90 
Corporation (703) 471-(!288 

I 
I 
I 
I 
I 
I 
I 

I [J Send me quantity price schedule : Name __________ 

I 
I 

T itle 
Company
Address _ ____________ 

I 
I 

City. State. Zip ______ 
Phone ( ) ______ 

I 

r------------· 
Tell me more about the ACT 
5·1nch hard-disk drive 

package: 
My present 5-inch hard-disk drive 
interests center around: 
CJ 5-100 Microcomputer Systems 
D H-89 Heathk it Computer Systems 
D TRS-80 Radio Shack Computer 

Systems 



Circle 169 on inquiry card. 

Listing 1 co11ti1111ed:CHOOSE... R1''D o:;o 13 10 lJ :? 

A compact bi-level desk ideal for a n Apple 
computer system. This 42" x 31 %'' 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 accom­
odate a printer. 

Choose a Micro Desk 

Get your micro computer off ttie desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics. and Altos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 

Mini racks and min i micro racks have standard 
venting, cable cutouts and adjustable RETMA 
rails. Choose a stand atone 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 fits the: 

Centronics 700's Diablo 1600's & 2300's 
Dec LA 34 T. I. 810 & 820 
NEC Spinwrlter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 

Delivery in days on over 200 styles and colors 
in stock. Deale r inquiries invited . 

ELECTRONIC S'::ISTEMS 
FURNITURE 

COMPAN':I 
17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: 1213)538-9601 
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clipping routines (CLIP and CASE). 

There are several utility routines 

maintaining the frame buffer (ie: 

PEEK and POKE, which place or 

return a pixel value at a given coor­

dinate; PUT, which pokes a series of 

pixel values; and PIXEL, which does 


'·" 't 

the transformation from the coor­
dinate plane to the physical memory). 
Only one routine in the entire 
package, PIXEL, directly manipulates 
the frame buffer. Besides PIXEL, all 
subroutines operate in a Cartesian co­
ordinate system. Because of this 
structure, only PIXEL must be altered 



With Computer Conftlct'"and a littJe imagination, we'll 
transform your staid and respectable Apple computer into the 
fearsome war machine of the Soviet Red Army. Computer 
Conflict actually consists of two fast·paced, action·packed war· 
games played on full·color mapboards of Hi·Res graphics: 
Rebel Force and Red Attadd 

REBEL FORCE puts you in the role of a Soviet commander 
whose regiment must face a computer·directed guerrilla up­
rising which has overrun a vital town. Anned with your tank. 
heavy-weapons. and infantry units, your mission is to regain 
the town through the annihilation of the Rebel Force. 

Your advance will be brutaUy opposed by minefields, 
ambushes.. milltia, and anti·tank guns - all skillfully deployed 
by your computer. Survival and success of your units will 
depend on your ability to take advantage of the variable terrains 
- open, forest, and rough - each of which has different move­
ment costs and shelter values. 

In this finely·balanced solitaire wargame, every move is 
played under real·time conditions: Procrastinate and lose. At 

the same time, caution cannot be cast aside; severe unit 
losses will only result in a Pyhrric victory at best 

With its five levels of difficulty (plus one where you make 
up your own), the computer can and will stress your tactical 
skills to their fullest 

RED ATTACK! simulates an invasion by a mixed Soviet 
tank and infantry force against a defending battalion. As the 
defender, your task is to deploy your infantry units effectively 
to protect three crucial towns - towns that must not fall! 

As the Russian aggressor, your objective is to crush the 
resistance by taking two of these three towns with your tanks 
and infantry. With control of these strongpoints, the enemy's 
capitulation is assured.. 

Red Attack! is a two-player computer simulation of modem 
warfare that adds a nice touch: At the start of each game, the 
computer displays a random setup of terrains and units, pro· 
viding every game with a new, challenging twist 

Computer Conflict, for $39.95, comes with the game pro­
gram mlni·disc and a rule book. 

! 

·' . 
. ..'.;..<•• 

OR A SPITFIRE. 

After you're done playing Computer Conflict, you may be 

in a mood for something other than Q.round·attack wargames. 
In that case, Computer A.Jr Combat is just what you need. 

With Computer Air Combat, your screen lights up with an 
open sky generated by Hi·Res graphics offering global and 
tactical plots. Squint your eyes a bit, let loose your mind, and 
you'd swear your keyboard has melted into the throttle, rudder, 
altimeter, and other cockpit instrumentation of a World War II 
combat plane. In fact, any of 36 famous fighters or bombers, 
from a Spitfire and B·17 Flying Fortress to the Focke-Wulf 190 
and A6M5 Zero. Each plane is rated - in strict historical 
accuracy and detail - for firepower, speed, maneuverability, 
damage-tolerance, and climbing and diving ability. 

Practically every factor involved in flying these magnificent 
airplanes has been taken into account, even down (or up?) to 
the blinding sun. Climb, dive, twist and tum. Anything a real 
plane can do, you can do. However, the computer prevents all 
" illegal" moves - such as making an outside loop (which in 
real life. would disastrously stall a plane). 

PLAY THE COMPUTER. Aside from being the game's 
perfect administrator and referee, the computer will serve as a 
fierce opponent in the solltaire scenarios provided: Dogfight, 
Bomber Formation, rada!'controlled Nightfighter, and V·l Inter­
cept There's even an Introductory Familiari.zation Fllght (with 
Air Race option) to help you get off the ground. 

With the number and type of planes and pilot ability 
variable, you can make the computer as challenging as you 
want to give you the ultimate flying experience. 

PLAY A HUMAN. Two can play this game as well in 
dogfights and bomber attacks. Given a handicap of more or 
better planes or an ace pilot (or all of the above), even a 
novice at Computer Air Combat stands a chance to defeat a 
battle-hardened veteran. 

For $59.95, Computer Air Combat gives you the game 
disc. a rule book, two mapboard charts (for plotting strategies 
between moves), and three player-aid charts. 

Credit card holders, if you own an Apple®ll 48K (Apple­ 0 Computer Bismarck for your Apple: $59.95 
soft ROM) and a mini-floppy disc drive, call 800-227·1617 Computer Bismarck, TRS-80® 48K Disc: $59.95 
ext 335 (toll free) and charge your order to your VISA or Computer Bismarck. TRS·BO 32K Cassette: $49.95 
MASTERCHARGE. In California, call 800-772·3545, ext 335. 0 Computer Ambush (a tactical simulation of man·to· 

To order by mail, send your check to: man combat in WWII) for your apple: $59.95 
Strategic Simulations Inc, Dept W, 465 Fairchild Drive, 0 Computer Napoleonics, the Battle of Waterloo for your 
No. 108, Mountain View, CA 94043. All our games carry a Apple: $59.95 
14-day money back guarantee to assure your satisfaction. 0 Computer Quarterback (a real·time strategy football 

While you're at it, you can also get our other games: game): $39.95 

Apple is a registered trademark of Apple Computer Inc. TRS-80 is a registered trademark of Tandy Corporation. 
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Adtf9 
v' out our new items. 

illJ~tIB[ffiffiJ[ill~1J
SOFTWARE 

FANTASTIC PRICE PROTECTION POLICY 
The Discount Software Grou p wi ll match any advertised price 
on any item that we carry.
Also within 30 days after making a purchase at Discount. 
if you shou ld find a lower advertised price on what you bought. 
Just show us that ad. We' ll refund the diffe rence. 
It's that sim ple. 
Take advantage of some of the lowest everyday prices anywhere. 
En joy the securi ty of a price protection plan
that guarantees the utmost saving possible, 
both before and after you buy. 
When combined wi th the avai labi li ty of lul l professional support 
and au tomat ic update se rvice you have the Ultimate Software Plan. 
No one else can offer such total peace of mi nd. 
It's an uncompl icated. convenient. logical way to acquire software. 

DISK )
IYITH MANUAL 

MANUAL ONLY 
CP/M 

OSBORNE f 

General Le<lgerfl , $ 59/$20 

Acct Rec/ Ace! Payl s 59/$20 

Payroll w/ Cost# s 59/ $20 

Buy 2 get 1 free S1 t8/S57 

Alt 3 & CBASIC.2 $199/ $71 

DIGITAL RESEARCH ' 

CPI M ' 2.2 Northslar ~ 149/$25 


_,. CP/M' 2.2 M1crOPOhS S169/ S25 
,,,. CP/M • 2 2 Durango 

F-85 s169/ $25 
CP/M • 2.2 Cromemco . $189/ 525 
CP/M • (Other versions) . . .Call 

_,. 	PL/1·80 .$459/ $35 
Mac . . $ 85/ $15 
Sid , $ 65/ 515 
Z-Srd s 95/S 15 
Tex s 70/ $15 
DeSpool $ 45/ S 10 
MICROSOFT 
Basrc-80 $294/ $30 
Basic Compiler . S334/ S30 
Foriran-80 . . S384 / S30 
Cobot·80 S574/S30 
Macro-BO s 144/$20 
Edil-80 s 84/ 520 
MuSimp/ MuMath $224/$25 
MuLisp-79 $174/$20 
MICRO DATA BASE SYSTEMS 
HOBS . 

MOBS 

01her 

S.0 .F.T.W.A.R.E. 
MicroTax·t 
FeCleral ind lvod ual 
Federal corpora le . 
Stale individual 
TCS! 

,,,. General Ledger 
,,,. Acc1 Receivable 
.,. Accl Payable 
,,,. Payroll 
,.... All 4 

SUPE.RSOFT 
Forih (8080 or Z80J 
D1agnoslic I . 
Olher disk software 
SOFTWARE WORKS 

.S250/ S40 
S750/S40 

.. Call 

. $749/$50 

.$249/ $25 
,$249/ $25 

s 79/$25 
$ 79/S25 
$ 79/$25 
S 79/ S25 
5269/599 

$1291525 
s 49/ $20 

. less 10% 

Adapt. . .. s 69/ oa 
Rat for .. .s 88/ na 
COMPUTER PATHWAYS 
Pearl (level 1I# . s 99/ $2!) 
Pearl (level 21# 5299/$25 
Pearl (level 3)# S549/S25 
COMPLETE BUSINESS 
SYSTEMSl 

.,. Crea1or . 
.,. Repartor 
_,.Both 

Over&eas ­

S2El9/S25 
S169/S20 
S399/S45 

CP/ M users: specify disk Sl'Slems and formals M0$1 formals available 

T.l.M.DBMS~ 
Fantastic/Easy to 
use Special $299 

MICRO PRO 
WordS1ar $324/ $40 

,,,. 	Mall/Merge . $114/ $25 
WordSlar/ Ma1l-Merge $434/ $65 
DalaStar $279/ $35 
Word-Maste r S 119/ $25 
SuperSor1 l $199/ $25 
Super$or1 II S169/ S25 
SuperSort Ill ... S 119/$25 
PE.ACHTREE' .t 
General Ledger . $449/ $40 
Ace! Receivable S449/ S40 
Acct Payabl<> $449/ $40 
Payroll $449/ $40 
lnven lory $449/ $40 
Property Mgl $899/ $40 
C. P.A Clien1 Wti te-up .S899/ S40 
Malling Address $349/ $40 
STRUCTURED SYSTEMS 
General Ledger# $747/$40 
Acc1 Receivablell $747/$40 
Acc1 Payable# $747/$40 
Payroll# .... $747/ $40 
Inventory Control# $44 7/$40 
Analyst; . $197/ $20 
Le11engh t# $167/ $20 
NAO; . . s 87/$20 
OSORT . $ 871520 
GRAHAM-DORIAN ,I 
Genera I Ledger 11 . $693/ $40 
Acc1 Receivable~ 56\l3/ S40 
Accl PayableJ $693/ $40 
Job Costing f $693/ $40 
Payrollll $493/$40 
lnventoryf $493/ $40 
Cash Regis1e..- $493/ $40 
Apartment Mgl# .$493/ $40 
MICRO-AP 
Solec1or 111-C2# .$269/ $20 
Selec1or 1v· $469/ $35 

,.... S·Baslc S269/ S25 
WH ITESMITHS 
"C" Compiler * $600/ $30 
Pascal (i ncl "C"I * 5750/ 545 
EIOOS SYSTEMS 
Kiss . . $299/ $25 
K·Basic .. S529/S50 
ORGANIC SOFTWARE 
TexlWriler Ill 5111 / 520 

..,,.. DaleBook $269/ $25 
S<>Ho Group 

....- MalchMaker $ 64 1$10 
,,,. WorkSheol s1241$20 

"OTHER GOODIES" 

Tiny "C" s 89/ $50 


ORDERS ONLY- CALL TOLL FRE E VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 •Call!. 1-800·522·1500 ext 823 

add S10 Plus addihonal PO!Hago • Add 52 SO pos1age and handling per each ttem • Cahfornoa 
residen1s add 6% sales 1ax • Allow 2 w~ks on ch!!cks, C.O D. ok • Prices sub]oc1 10 change wlthoul nollco 
All items subject 10 avarlabili!Y • 

THE DISCOUNT SOFTWARE GROUP 
1610 Argyle Ave .. Bldg. 102 • Los Angeles. CA 90028 • (213) 666-7677 
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if different video-display hardware is 
used . 

Also, there are five interrupt­
service routines. Four of these 
routines are directly connected to a 
hardware interrupt. For example, IN­
PUT is called whenever the host sends 
a byte of data, and OUTPUT is called 
whenever the host receives a byte . 
XERR is called either by a non­
maskable interrupt (which signifies a 
fatal error in the hardware or in a 
user-supplied subroutine) or by any 
other routine capable of detecting an 
error. XERR then provides a debug­
ging capability to the host and aJlows 
examination of memory or registers. 
Finally, FRAME is connected to the 
frame interrupt. 

Whenever the video-display 
generator grants the bus to the 
microprocessor, an interrupt signal is 
generated on PIO (peripheral in­
put / output) port 0 . This interrupt 
allows a process to synchronize with 
the frame rate, since the interrupt 
occurs at the end of each frame. 
FRAME maintains a frame count, but 
also calls a routine, caJled NULL, 
located in programmable memory. If 
you desire to execute a routine at the 
frame rate, perhaps to perform some 
calculation for a game, simply load 
(via LSUB) a routine at NULL, and 
the software will call the routine a t 
the start of every frame . 

There isn't sufficient room to 
describe aJI of the features of this soft­
ware. The source listing has many 
comments and provides a preamble 
to each routine describing the routine 
name, who calls it and whom it calls, 
a description, the registers affected, 
and the structures affected . Com­
ments are also provided for every line 
of execuiable code; and there actually 
are more comments than code. The 
remainder of this discussion will 
cover some of the major structures 
and algorithms implemented in the 
Micrograph software. 

Software St.ructures 
As we mentioned in Part 1 of this 

article, there are two important 
abstractions that must be im­
plemented in the Micrograph soft ­
ware. Abstractions denotes that the 
software appears as one thing to the 
user, while hiding the actual im­
plementation. In this case, the 
abstractions allow the user to deal 
with manipulating images, rather 
than dealing with the bits and pieces 
of the frame buffer itself. 

Text co11tin11ed o" page 266 

.,. Tony · c-·Compiler 
CBASIC.2 

.... os-1 
Pasca1/Z 
Pascal/UCSD 
Pascal/MT+ 
Pascal/M .. 
Nevada Cobol 
FMS· BO 
dBASE 11 DBMS 
Condor DBMS 
Vulcan DBMS 
T.I. M. DB MSi 
CBS 
Whatsil? 
V.sort I.. 

,,,. MicroS1a1 , . 
String/BO 

_,. Vedi!. 
Postmaster 

_,. WordSearch 
_,. SpellGuard 

Spell Binder 
Magic Wand . 
Elec1rlc Pencil II 
CPAids . 

APPLE II 
MICROSOFT 
Sol!card (CP/M) 
Other 

S229/S75 
$ 89/$15 
S229/545 
$369/ $30 
S299/530 
$224/ $30 
S 149/ S20 
s 89/ 525 
S649/ S45 
5629/ 535 
S599/S30 
$469/ $30 
S329/ S35 
$369/ $45 
$149/ $25 
s 159/$25 

. . $224/S 15 
$ 84/$20 
$ 99/ $15 
$149/ $20 
St 79/ $25 
S269/ S25 
$349/ $45 
S299/ S45 
lnss 15% 

. less 12% 

S292 
Call 

Vlsicalc' 

CCADataMgr 

Desktop/Plan 

PEACHTREE ' H 
General Ledger 
Ace! Receivable . 
Acc1 Payable 
Payroll 
lnven1ory 
MUSE 
Super-Text II . 
01her disk software 
STC {Software Teeh.) 

,,,. Prof Trme & Billing 
01her 
"OTHER GOODIES" 

,,,. Da1a Faclory 
Wha1s11? . 

.,. Crearor . 
,,,. LedgerPl~s 

IGL AI R & A/ PJ 
TRs-80 MODEL II 
CP/M 2 2 !P&TJ 
Eleclrlc Pencrl II 
NORTHSTAR 

,,,. NorthWord 
,,,. Mail Manager 
.- Info Manager 
,,,. General Ledger 
,,,. Acc t Receivable 
,,,. Acct Payable 

PERSONAL SOFTWARE 
$122 
s 84 
$ 	 84 

52241$40 
$224 /$40 
S224/540 
$224 / $40 
S224/ S40 

. $127 
less 10% 

$279 
tess 15% 

$ 84 
. $129 
. 5229 

$549 

51591535 
lass 15% 

$299 

5239 

S369 

$749 

$449 

$449 




"GETA HEAD START 
ONTOMORROWWITH THE 
SOFTWARE THAT'S GOING PIACES. 
THE UCSDp-SYSTEM~" 

JULIE ERWlN, Direccor of Markr.:1ing, Soffrch Microsystems 

UCSJJ p-Syslem a11d UCSD Pascal are lrnd1•11wrks of //11• Rr1:1•11/s of flu• U11i1wrs ily of Clllifomia. 
LS/.!/ is a lmdemark c•f Digital £q11ipme11/ Cor/J. 
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0 
ur microcomputer software 
system's go ing places for 
good reasons: 
We're constantly expand ing 

and developing it. We started with 
UCSD Pascal :M added FORTRAN, 
and we' ll be introducing more in 
the months ahead. 

We offer a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro­
processors today: 280, 8080, 
8085,6502,6800,6809,9900and 
LSI-11~1 And because the UCSD 
p -System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom­
puter manufacturers, applications 
developers, and demanding end users. 
Get a head sta1t on tomorrow by 
working with a company that knows 
how to develop professional 
qua li ty soft ware , and that's committed 
to del ivering it. 

Our system's available for 
d istribution licensing or for single-copy 
sales. With Pascal, it costs $350 ... 
with FORT RA , $400 . . . and with both 
languages, $550. Documentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
more details. 

§(Q)~@16D=O 
mrCROS'wlSTems 
R SUBSICIRR... CF SCFTECl-I 

9494 Black !\fountain Road, San Diego. 
CA 92126. (714 l 578 -6105 
TWIX: 910-335- 1594 
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Figure 1: Hierarchy of subroutine calling in the Micrograph display-control program. The graphics primitives described in Part 1 are 
represented by the subroutines in the long horizontal row; all are called by the routine PRIMA T through an indirect process. The 
graphics-primitive routines may then call otlier routines, shown in the vertical column. The five routines shown in the horizontal row 
at the bottom are called by processor interrupts. Execution of a subroutine-return instruction causes control to branch to the routine 
EXEC. 
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DG: Realizing the HS''s Potential 

For the Engineer; Businessman; and Serious Hobbyist. 


NEW! DG-6405 Now Available Now Use Standard CP/M ~ 
Uses Single 5 Volt Supply DYNAMIC RAMS. SoftwareLike our DG-64D, asynchronous refresh 

maintains memory contents during extended DG's system enhancements provide for RAM 

wait states. Call for additional information. in Low Memory allowing the use of the widely 


accepted STANDARD CP/M. 
Powerful, Bank Selectable Now Operation in Powerful64K RAM zao•mCode
Our high capacity, low power DG·64D 64K 

Our DG-80 Z80 • based CPU opens a newRAM allows more efficient utilization of space, 
world of more powerful AND efficienttreeing your motherboard for peripheral 
languages and software.intertacing. 

Increased Flexibility With NewNow 4MHz Operation 
The DG·ADP4 allows for operation of the Monitor 
DG·BO CPU at 4MHz while maintaining DG 's FPS monitor allows front panel debugging 
compatibility with the H17 Disk System. of 8080 AND Z80 machine language programs 
Execution time of CPU intensive programs is in either hexadecimal or octal format. Maintains 
reduced to half even before utilizing the all PAM-8 • entry points and features. Al l 
enhanced Z80 instruction set. register sets avai lable. 

The DG system enhancements for the Heath HS computer are definitely a 
step above in price, performance, and factory support. 

THE DG-80 ZILOG Z80®BASED CPU - $249.00 (Documentation Only $25.00) 
FEATURES: states for any or all SK bloc~ of memory • All ZBO ADM IE PROM . RAM • Includes many advanced features 
• Compatible with Heath' H8 hardware and software interrupt response modes available • Interrupt Acknow- tor future expansion • Assembled. tested and guaran ­
• ZBO CPU - Enhanced instruction set • Provisions for ledge and Dynamic Memory Relresh signals available on teed • Extensive operations manual and ZBO PR06RAM­
up 10 8K ROM/EPROM and/or 4K RAM • Jump-On·Re· bus • Frequenlly selected opti-Ons by OIP switch or sol- MING MANUAL 
set 10 any 1K boundary • DIP switch selectable wa it derless 1umper • Machme1l contact gold sockets tor 90 DAY WARRAIHY 

NEW! 5 VOLT ONLY VERSION 64K RAM-OG-6405 refresh which mainta ins memory contents 
Uses Single Supp 5 Voll Dynamic RAMS. Cati tor further information . during extended wait states • 4 MHzopera·DG-640 FEATURES: lion with no wail slates requ ired • Low

BEST RAM EVER • Up to 64K bytes capacity Dynamic RAM ab le 10 any of 256 110 addresses • Up to 8 power consumption-less lhan 8 watts 
• Hardware bank selectable in BK mere· boards con trollable lhrough one 110 port • Assembled. tested . & burned·m • 90AVAILABLE FOR 
ments • Software bank selectable in 16K (allows page mode operation) • On-board DAY WARRANT'! • 64K - S529 Oil: 48K ­THE H8. increments through t/D port • On-board transparent refresh for aoao or Z80 S480.00: 32K - S431.00: t6K -S3S2 00: 
bank select/CPUROMdisable port. address- microprocessor backed up by asynchronous ¢K - S33J.OO:Documentation Only- StS .00 

DG -fPS_ $ti9.95 Monitor/Utility package for DG -BOCPU provides 16K CHIP SETS $49.00 
functions or PAM-8 as well as the followmg : (8-41 16 Type Oyriamic RAMS) for OG· 32D .OG·64D .Apple· . TRS·BO· . 

• Split Octal or Hex1dec1mal Entry and Dis· registers • SuplliJrtS STANDARD CP/ M H88189 · . and Pel· 

play • zao monitor features sucl1 as dis- provided by 0-6 as well as HOOS • Pro· 

play alternate re<Jister sets. display index vides linmware support for DG·ADP4 . 4 MHz OG-CMD1 - $29 .95 

registers. • " Shorthand" display of mem- hardware • Includes single step features RO M disable port fo r L1Se with the l ion with the OG-80 CPU and the D6-FP8 
ory contents Pllinted to by general purpose Heath· H8 computer . Addressable to hardware/firmware package (NOT RE· 
Documenflltlon Only - $15.00 fSouree Listing Nol IncludedI any of 256 110 ports. Allows the use of a QUIRED FOR SYSTEMS UTILIZINGTHE.,_----------------------------4 full 64K of RAM when used 1n con1unc· DG-640 MEMORY BOARD)
DG-ADP4- $19.95 

DG-FP8/DG-ADP4 - TOGETHER -$79.95
f'lug ·1n hardware modd1cation to allow operation ot lhe Heath· H17 disk system with the 

DG-80 at 4 MHl. Rfl(Juires the ui;e ol the D6-FP6 fi rmware pack.'!Qe . 
 Save on Combination Purchase- Reg . S89 .90 

DG-320 - 32K - $339.00 -16K - $287 .OU
STANDARD CP/M Ver 2.2 $130.00 -JIK - $235.00 -DOCUMENTATION $12 .00 

CPIM is are<;11stered 1rademar ol Oig11•1 Rtse•rch ol PwttcGrove. California He<Jth . HDOS. H8 H88189 & PAM8 a1e re<;11s1ered t"demarks orlhe HearhComp;ioy ZBO LS aregrslered lrademark or Ziklg 
COPll PET LS a reg1s1ered tradem.ar1c of Commooore App le 1s a reg1s1eied trailemark ol Apple Computer TRS·SO os • •e<.11stereo trademar or TANDYCorp 

Orderin9 lnlormaUon: Produ<ts l•sled availab le 1rom DG Elcctronrca Ei ELECTRONIC So• t 124 r.Developments Co , P 0 1827 South Armstroo Oenrson 
75(12() Cfleel< . Money Order . VISA 01 Mistc1 Charg ~ !(C11p1eo Phone 
01ders (cha rge only) can (2 14) 465-7805 No COO s Freoght prepaid• DEVELOPMENTS CO. Texas reslj]ents add 5•,Allow 3 weeks tor peri;onal check.$ to clear 
Foreign orde" add 30'., Pru:<ls subl'CI to change w11Mul notice 
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ANADIX 

630 
The Diabl.o Mod.el 630 Is a reliable, high quality. full· 
character serial printur !Or anyone who Is seeking superior 
prtnl quallty at a low colil This ls lh.e llISl Dlablo prtnter to 
o!le1 complete Interchangeability between metal and 
plastic prtnl wheels. And lh.e soptusttc01ed and discerning 
uset does not sacrifice prtntquallty tooblatn t.IU$ verscrtlllty. 
Everv aspect of tl'\e Diablo 630 design has been focused on 
maintaining outstanding print (IUalily. Terminals also 
have sel1·1<151. extensive lntemol diagnostics and 
automatlc bidirectional printing. 

Sl,999.00 
Adjustable Forms Tractor - SZ00.00 

DP.9500/9501 
the Anadex Models DP·9500 on<I OP­9501 Alphanumeric 
Line Printers are designed loi all printer appUc011ons, 
Including those requlrtng high density graphlcs.Stan.dard 
leatures Include lh.Iee standard Interlaces (RS 232C, Cen· 
Ironies Po-rollel, and eurrent Loop). soltwore selectable 
print saes Lncl ud.lng compressed ond erpcrnded print. 
heavy-duty nine-wire prtn1head (permits I.rue underllning 
and descending lower case letters), and fast b l·directtonal 
prtnllng. The model 9501 offers sllghlly higher graphics 
resolution anda sUghlly slower print speed thanthe mod.el 
9500. 

$1,399.00 

PRINTERS C.R.T.'s TELEPRINTERS 

DECAHADEX 
DP9000 

T.J. 
810/2 

DIABLO 
1640RO 
1650RO 

$1299 

$1599 

$2525 
$2675 

TeleVideo 
912C $ 725 LA34 

LA34AA 
s 969 
$1099920C $ 795 

950 $ 995 TELETYPE 
SOROC 43 

DIABLO 

$ 999 
IQ 120 $ 689 
IQ140 $1099 

1640KSR 
1650KSR 

$2830 
$2940 

TEC SU 
This stale·oMhe art. m1croprocessor·controlled terminal 
Olfers many advo-ntages ove1 older.dumber video di.splay 
units. Standard features include tlve video ottrU:>ule$. 
conversational or block·mode communlcattons. seU­test. 
and an 80 column bV 25 une upper/ lower case dJsplay. 
The 511 IS built bvTEC. the nations old.est Independent video 
terminal manulactwe1. 

PI!ce good thlough February 28.1981. ­ $599.00 

MICAOMAIL •BOX 3297 •SANTA ANA, CA 92703 
(7i4) 731-4338 

l'o Ord•r. Send check to MlCROMAJL. P.O ..Box 329?. Santa Ana. CA 92703. Personol 01 company checks 
requlre two weeks Jo clear. ViSo!MosJerCord occepted C0 D requ11es o 15% deposit Handlt.ng: Add 3% 10 
ordeis I~ lhcn S750. 2% to 01de1s 5751 · $2.000. l% 10 orders over S:tOOO NOTE Hcndlin8 charges am walv· 
ed on orders pre·pald in advance b y check Shlpplllg: We ship 11/EIGHT COLI.ECT vlo PSoJ Mo101 f1etghl 
Au and Express delivery Is avalla.ble 
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Mnemonic Name 

GOA O x 
GDR 1 y 
GOA 2 Primary color 
GDA 3 Secondary color 
GOA 4 Frame count 
GOA 5 Vector mode 
GOA 6 Viewporl O let! X 
GOA 7 Viewport 0 left Y 
GOA 8 Viewport O right X 
GOA 9 Vlewport 0 right Y 
GDA1 0 Vlewport 1 left X 
GOA 11 Vlewport 1 left Y 
GDR12 Viewport 1 right X 
GDR13 Viewport 1 righ t Y 
GOR14 Olsplay format 
GDR15 Status 

Table 2: Functions of the sixteen 
graphics-displciy registers of 
Microgmph. 

Text co11ti11ued from page 262: 

One of the more important abstrac­
tions is the structure of the frame 
buffer appearing to be a Cartesian 
plane. In Micrograph, the user sees 
the system as a 256 by 256 pixel by 
256 color display, which is physically 
and internally truncated to a lower 
resolution (eg: 64 by 64 pixels with 
four colors, 128 by 128 pixels with 
four colors, or 256 by 192 pixels with 
two colors). In reality, the frame buf­
fer cannot be physically accessed us­
ing these same coordinates. Instead, 
the Micrograph firmware does the 
translation through the routine PIXEL 
from the Cartesian coordinates to the 
physical frame buffer . 

Figure 2 shows the structure the 
system implements for the three 
resolutions available through 
Micrograph. Actually, all the 
6847-supported resolutions are possi­
ble: the software, however, directly 
supports only three. The figure also 
indicates a border in which no in­
dividual pixels may be accessed. 

The other critical structure that 
Micrograph must implement is the 
graphics-display register set. As Parts 
1 and 2 explained, the graphics­
display registers define system-global 
parameters, such as line type (eg: 
solid, dashed, small, or fat), current 
color, viewport coordinates, and so 
on. In Micrograph, there are sixteen 
graphics-display registers, whose 
functions are summarized in table 2 . 
Remember that these registers may be 
directly accessed through the instruc­
tions LREG and RREG and that they 
effect the execution of most of the 
other instructions. 

There are a few other abstractions 
implemented by the Micrograph soft­



Cromemeo 

n corpora t ed 

Tomorrow's Computers Today 

(~totft· ··ExECUTIVE Bus1NESS SvsTEMS) 
e WE ARE PROUD to be an AUTHOR IZED CROMEMCO DEALER 
• CROMEMCO stands for qu al ity, reliability and obsolescence insurance 

• CROMEMCO is widely recognized as a microcomputer industry leader 

• CROMEMCO provides strong sL1pport for their dealers and end-users 

• THE BOTTOM LINE - it 's what you buy AND where you buy it ... WE CARE ! 

..... SEARCHING FOR SOFTWARE SOLUTIONS? ..... 

We are excited to announce ou r new GENERAL LEDGER, the first in a series of integrated accounting packages 
developed by EXECUTIVE BUS INESS SYSTEMS , sc heduled for ava il abili ty early in 1981 . 

These modules are written in Cromemco 32K ST RUCT URED BASIC and designed to take advantage of the many 
powerful features of th e new Cromemco CROM IX Operating System. ' 

To follow in the series are Accounts Receivable, Accounts Payab le, Order Entry /I nventory Management and Payroll. 

A powerful solution at just $995 .00 per package. Dealerships available . 

. . . . . CURIOUS ABOUT CROMIX? ..... 

This new Cromemco multi -user, mu lt i-tasking operating system is a h ig h-speed, high-performance system w hich sets 
a new standard of performance for microcomputer systems . It has many capabilities found only in large mainframe 
operating systems. 

The system supports a new set of Cromix cal ls as wel l as COOS calls so that programs that use COOS can execute 
unde r the Cromix system. 

Cromix su pports hierarchial directories and a disk address space of one gigaby te . Maximu m file size is lim ited only 
by th e available disk capacity. Among the many adva nced features are the tree directory structu re and spoofing. 

All this and more for only $295.00 

EAGER TO FIND AN EXPERT EXPORTER? 

We we lcome inte rnational orders . Please call , write, TW X or cable for our international ordering and shipping infor­
mation, or for Pro Forma invoices for the products of your choice . 

As a member of a non-profit air freight sh ipper's associa tion we can offer most a ttrac tiv e rates and excel lent "follow­
through" service to either domestic or internation al consig nees. 

At EBS all orders, whether large or small, rece ive prompt, courteous service. 

O .E.M. inq uir ies welcome . 

WE INVITE YOU TO VISIT OUR NEW EXPANDED SHOWROOM AND SEE CROMEMCO 
SYSTEMS ON DISPLAY DEMONSTRATING BUSINESS APPLICATIONS AND THE NEW 
HIGH RESOLUTION COLOR GRAPHICS. ENJOY A CUP OF COFFEE AS YOU BROWSE IN 
OUR READING ROOM ..... CROMEMCO TECHNICAL MANUALS AVAILABLE. 

20453 East V alley Boulevard, Walnut, Cal ifornia 91789I VISA" I (714) 594-5736 -TWX: 9105813809 Cable : EXECBUSSYS 
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The COMM-80 is the only interface you 
need to turn your TRS-80 Level I or II 
into a timesharing termina l with provi· 
sions for a printer . The COMM-80 
combines the most used features of the 
RS expansion interlace in a low cost 
uni t containing a built-in RS-232-C inter­
face (50 • 19,200 baud software select­
able), a full 8 bit parallel port (34 pin 
edge card Centronics compatible) and a 
TRS-BUS connector for fu ture. expansion. 
Up to 16 units can be chained together 
and addressed separately. Interlace 
your TRS-80 to all standard RS-232-C de· 
vices including modems, CRT Terminals, 
printers and other computers. Smart 
terminal software 
lwiH run in 4Kl 
is included at no 
extra cost . 

Assembled and tested . . . $179.95 
Includes case, power supply, ribbon 
cable, parallel printer port serial 
por t and TRS-BUS connector plus 
smart termina l software (please specify 
LeveI I or Ill. 
NY mid•n1• >cld 7% '"'"'tax. 

As featured in: 

"1/ 0 Expansion for the TRS-80" 


BYTE, June 1980 


To order call !5161 374-6793 
or write : The MicroMint Inc. 

917 Midway 
Woodmere, NY 11598 
Dealer inquiries invited. 

THE INTERFACE CONNECTION 
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64X64X4 t G3 ,631 

BOROER 

(0 ,0) 

(255,255} 128Xl28X4 ( 127 , 12?! 

BOROER 

!0,0} - ( 0 ,0 ) 

USER SPACE 

256 x 192 x l (255 , 191 l 

BOROER 

(0,0) 

Figure 2: Pixel mapping structure of Micrograph firmware . 

ware worthy of mention and mostly 
relating to display-list subroutine 
implementation, as shown in figure 3. 
For user-called microcomputer 
machine-language subroutines (ac­
cessed through CALLS). t he 
microcomputer stack is used to han­
dle subroutine nesting. A similar 
structure must be implemented for 
the graphics-primitive subroutines, 
as the figure indicates. In this case, a 
second stack is maintained and is 
pointed to by a base-register offset by 
another byte (GPC). This stack holds 
the nested graphics-subroutine 
names, not addresses. Another byte 
(SPTR) holds the current subroutine 
name. 

To find the actual entry point of a 
subroutine, two more tables are used 
(SLINK, the subroutine address in 
memory, and SLONG, the sub­
routine length) . To access the actual 

address or length of a subroutine, 
SPTR is added to the table base for 
indexing the appropriate data . 
SLONG directly provides the 
subroutine length with a maximum of 
256 bytes. The value in SLINK is 
added to SOFF, the subroutine offset, 
to point to the next instruction in the 
current subroutine. 

Major Algorithms 
The implementation of the 

Micrograph instruction set is relative­
ly straightforward. However, there 
are a number of algorithms buried in 
the software that you should be 
aware of, including the algorithm for 
the routine PIXEL, the scan-line con­
version routine, and the clipping 
routine. Since these routines are 
utilities used by several of the 
command-processing subroutines, 
they will be discussed first, followed 



I 
TOLL FREE 

ORDER LINES 

(800) 854-0523
INFORMATION LINE (Outside California)

(71 4) 549-7373 
(800) 432-7066 

~ (Within California).111\\\':
YOUR COMPUTER PROFESSIONALS 

r//~ HEWLETT 
~/.!a PACKARD 

Headquarters 

HP.SS 

A STANDARD FOR PROFESSIONALS. 

HP-67 ........ 299.95 

HP-97 ........ 584.95 

HP-33C NEW ... 89.95 

HP-34C NEW ... 124.95 

HP-38C NEW ... 124.95 

HP·32E . . . . . . . . 54. 95 

HP·33E . . . . . . . . 73.95 

HP-37E . . . . . . . . 59.95 

HP-38E . . ... ... 104.95 

HP-4 1C NEW .... CALL 

HP-85 NEW .. .. . CALL 


Complete E11ha11cemems. Peripherals a11d Accessories 

· WE WILL MEET OR BEAT ANY COMPETITOR"S PRICE 

"-' biett ro ovo1lab;h1v ; P"<•• subjecl to change. Send orde" ro Oep1. 

INTRODUCINU 
COMPLETE BUSINESS, EO UCA TI ONA 
I!<- GAME SOFlWARE AVAI LABLE . 

COMPUTIOUE IS AN AUTHORIZED LEVEL I SERVICE CENTER 

WE PROVIDE 

INNOVATIONS FROM TEXAS INSTRUMENTS 

NOW: the Tl 99/4 ~ 
Home Computer 

You can begin using the Tl home 
computer in m inu tes. You simply 
snap in one u f Tl's Sol id State 
Software 
Command 
Modules. 

- ~~ 
j_~;;~~='"~ 

TEXAS INSTRUMENTS 

Tl JOSP . . ..... • , 17.95 Tl ·S7 , , , ...... 54.95 Tl-59 .. . . .......209.95 
Tl JSSP NEW ... . 24 .95 Tl -5 100 . . .... ... 39.95 PC· lOOC . ... . ..... 169.95 
B.a AniJil . I , •.•• 21.95 Tl ·5015 ......... 64.95 Tl·&S f'59 l~hr i'Ult'S .•• J-S.00 


1 64. II Ex••c; NEW , • 44 .~5 Tl -5040. , ..• , .. • 89.95 Spook & Spell . . . • • . 59.95 
B" ' C>u l ....... 39.95 Tl -5135 NEW . , , • 79.95 Sr•••k & Read NEW •. CALL 
lt' vt!S T An.111 NEW . 49.95 Tl ·5142 NEW , , ••124 .95 Speak & Ma 1h NEW .. CALL 
Tl-55 . . . . 34. 9S Tl ·BOB ·4 I NEW . , • 62.95 Lang. Tutor NEIY .. . 169.95 

Tl· 58C ........•104 .95 


ON MOST ITEMS IF HE HAS THE MERCHANDIS E IN STOCK 
~ All \Jn11s :stupp<:d .,, origmal fac tory cartons w ith acceu.o ries .iceor~u'9 to m3nufocw r e,. · ~ 5pecl f ica tion . V tsa. Mastercard . S order. Pers* 
..... Ck . n4 wrkg. day$ to clear!. COO ~ccepttd . Min. S4.95 lo r sh1pp1ng in U.S.A . AIR on Req5t. CA re-•. odd 6% S31es T• . Al l Md11 . 

WRITE OR CALL FOR FREE CATALOG . 

ATARI BOO 116K) . . ... 899.&5)ll " 	 ATARI BIO D"' O"vo . . 559.~ 
A'rARl820 4().Colum•' Pru1 ~r1 ....47995AJARI 	 .PLUS Comole-11!' Erntruunmi:nt & Educ.1 11 00.al S.Ohwa1t 

~ll!IJlll 5 11 1e1~m '!!II,~""""" TIMER NEW . . . . 59.95 
\;.'t:,1il :ll;il l!; ft tunm CONTROL LER COM MANO. 33 95 

• 
~Lt~CTWJrurs· lnie111.,11on . , 249.95 

#'::: CHESS CHALLENGER .......... . . . . . . . 99.95 
p SENSORY CHESS CHALLENGER NEW .... 129.95 

6200 NEW EXECUTIVE ........... 99.95 
S813 NEW SCI PROGRAMMABLE. .. • 34 .95 
5100 NEW LCD ALPHANUMER IC .. .. 89.95~- 5102NEWflN . PROG .. ... .. 79.95 SHARP 

7000 NEW MEMO WR ITER . . ... 124.95 

" ML 90 MELODY NOTEBOOK . . . 49.95 
FX68 SC IENTIF IC . . . 27.95 CASIO~ C-80 CALCULATOR WATCH 49.95 

COOE·A-PHoNE 1750 NEW .... '.. .269.95 
1000 .. . . . . . 109.95 

ALSO : CANON, TOSHIBA, NSC, SEIKO. MATTEL, PEARLCORDER. 

ITT. GTE AND MANY OTHERS. All AT GREAT PRICES!! ! 


SOLUTIONS 
NEWPORT BEACH /COSTA MESA 

321 1 S. Harbor Blvd . 
Sa nta Ana. CA 92706 

17 14 ) 549.7373 

WEST LOS ANGELES PASADENA 
11986 Wi lsh ire Blvd. 260 S . Lake Ave. 

Los Angeles Pasadena 
(2 13) 820-0423 (213 1 795-3007 

TORRANCE / LAWNDALE 

16611 Hawthorne Blvd. 


Lawndale 

(2131 370-5795 


BREA 

1080 E. Im peria l Hwy . 


Brea 

(7 14 1 990-6600 

TAR ZANA 

18665 Ventura Blvd . 


Tarzana 
(213) 705·7507 

WILSHIRE CENTER 

3285 Wi lsh ire Blvd. 


Los Angeles 

(21 3) 385-7777 


. PROFESSIONAL DISCOUNTS 
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Figure 3: Micrograph display - list 
subroutines. Figure 3a shows the stack 
used for nested user-called subroutines. 
Figure Jb shows the scheme used for keep­
ing track of nested graphics subroutines. 

by some details on the command (ie: 
instruction) processing itself. Even if 
you don't plan to build a complete 
version of Micrograph, or if you have 
an existing graphics system, the 
following algorithms may easily be 
used to implement some important 
graphics-processing functions. 

The routine PIXEL is the only 
routine that directly accesses the 
frame buffer: all other routines 
operate in the abstraction of the 
Cartesian plane. Hence, PIXEL must 
provide the mapping between these 
two frames of reference. Remember 
that the frame buffer is actually a 
block of memory up to 6 K bytes 
long. As figure 4 indicates, this block 
of memory is mapped directly to the 
display by the video-display 
generator. Since Micrograph sup­
ports three different formats, this 
mapping is not necessarily constant. 
Figures Sa, Sb, and Sc describe this 
transformation for each display 
resolution. These are essentially bit­
manipulation operations, and be­
cause they are very similar, it will suf­
fice to discuss one in detail, the 128 
by 128 pixel (four-color) resolution 
in figure Sb. 

PIXEL starts with clipped X and Y 
coordinates and, through the given 
bit manipulations with some moving, 
complementing, and shifting, forms a 
16-bit offset from the start of the 
refresh memory. This offset is added 
to the start of the frame-buffer 
memory, which then points to a par­
ticular byte in the refresh memory. 
Since, in this case, there are four pix­
els packed in 1 byte, bits 3 and 4 of 
the clipped X value are used to point 
to one particular pixel. Since PIXEL 
sets or reads the color-value bits that 
correspond to the pixel, we must also 
match the byte representing the se­
lected color to the pixel data. In this 
case we actually truncate the selected 
color and use only the top 2 bits as 
significant, which equates to four 
possible colors. Thus, there's a poten­
tial of 256 possible colors, if the hard­
ware will support it. 

Recall the description of a viewport 
in Part 1: a rectangular block that is 
part of (or the entire) display screen. 
Therefore, you can clip (ie: make in-

GRA PHICS SUBROUTINE STACK 

o ) 

SL INK 

§1 SOFF 

SPTR 

I~ 
H 

~~ / 
11 I 


T N 
 SL ONG 

D 
b ) LJ 

START OF REF RESH MEMORY 

(255 , 255)!-------. 

y 

t 
(0 ,0 ) 

ENO OF REFRESH ME MORY 

Text co11ti11ued on page 274 Figure 4: Mapping of picture elements to the vi.deo display. 
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TOGETHER AT LAST 

SSS FORTRAN & RATFOR are the critic 's choice! 

The SSS FORTRAN compiler is lasl. efficienl. and complete Uull 1966 ANSI 
standard with ex1eosions1. The RATFOR compiler compiles Into FORTRAN allowing 
the use1 to write structured code while retaining the benelils of FORTRAN 
TO!Jether th e~ lorm an incredible team' 

SSS FORTRAN Specif ics 
SSS FORTRAN makes full FORTRAN IV avai lable to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1966 FORTRAN standard. Tne compi ler 
supports many advanced features not round in less complete implcmen1a1ions. 
including· complex alllhmetic. character variables. and functions. SSS FORTRAN 
will compile up to 600 lines per minute• Recursive subroutines with static 
variables are supported. ROMable ".COM.. liles may 0e generated. 

FEATURES 
Code gcneiation: ROMable "'. COM'' liles or intermediate code liles ~ saves disk 

space). Ex1erna1 routines may be called 
Da ta types Byte. integer. real. double precision. romplex. logical. charac­

ter and varying length strings. 
Operations All standard operations plus string comparisons .assignments. 

and .XOR 
Constants Hexadecimal. decimal. and character literals with features to 

imbed con1rol characters . 
Statemen1s ANSI 1966 s1anda1d with multiple statemem Imes. state­

ments may end with a · :'. 
Contrnls : Map. List. and Symbol table output options 
1/0. Read.Write.Append. Rewind. Close. Delete . Rename. Search. 

seQuenc1al and Random 1/0 on disk Illes. Supports all CP/M 
devices. The User can add device handlers to use custom 1/ 0 
devices. 

Errors Over 200 dis tinct compiler error messages. precision anel 
illegal instruction warnings during Clecu11on 

Interrupts: FORTRAN piograms may be inleiruptcd at any trme: the stack 
pomter is always preserved. 

r=~~TUl21~C3------.. 
SSS RATFOR 

RATFOR is a preprocessor that wmpi les to SSS FORTRAN.SSS 
RATFOR allows the use of contemporary loop control and struc­
tured programing techinques. SSS RATFOR is similar 10 FORTRAN 
·77 in that ii supports such 1h1nqs as : 
REPEAT ... UNTIL WHILE IF . . THEN ... ELSE 
Begin End Brackets Macro Defines 

SSS RATFOR is suppl ied with source cOde. The source code 
is cl1sl!ibuted in l:lolhRATFOR and SSS FORTRAN. Not onl~ does 
t11is p1eve11 t obsolescence. but allows the user IO add enhance­
ments as desired. 

System Requirements & Prices 
SSS FORTRAN requires a 32k CP/ M system. Z80 only. 
SSS FORTRAN with RATFOR: $325.00 
SSS FORTRAN alone: $250.00 
RATFOR alone: $100.00 
!Sold only with valid SSS FORTRAN license) 

CP /M Formats 8" soft sec1ored. 5" Nonhstar. 5" Micrnpolis Mod II. 
vec1or MZ. Su~erbrain OD/OD 

Al l O rders and General Information: ~ 
SUPERSOFT ASSOCIATES ..... 
P.O. BOX 1628 

CHAMPAIGN, IL 61820 
 l• I 
(217) 359-2 112 
Technical Hol Line: (217) 359·2691 
(an swered only when technician is available) 

"CPI~ ll( Cl~HfREO lfl.AOE~Alllt [)Oltt AES[.AllCH 

SSS FORTRAN IS lhe cooy11gh1 or 
Small Systems Services lJrtlana lll1no1s 

Super.Soft 
First in Software Technology 
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CLIPPED X CLIPPED Y 

I-.-,L--,-, I lr-rl-...- 1 -,­.--.I1,-.-1~ ILo....---1.-,IJ .--. 1 -.- I ...--I,.-,I1 
'--._,-----)'---....--''-....--'l/ JCOMPLEMEN T 

~----------[---~
~OFFSET

I I I I I I I I I 1 I I I I I I I 
APPLE HOR I +START OF REFRESH 

APPLEHPLUS I I I l I I I I I I I I I I I I IEFFECTIVE ADDRESS

I WH ICH POINTS TO 

BI T i:, [ 0 : j : I : J : J1( J

/o1T L1 LoO 

(5 a) I I I I I I I SELECTED COLOR 

(5b) COLOR ....... ... ... ...... .... $1250 

Apple Disk Drive $550 


CL IPPED X CLI PPED YPascal Language Card 
.--....-!,........,1,........,1I 1 

COMPLEMENT 

,........,1,........,1,........,1__,I

$450 

Above plus $20 shipping charge. 

IMPORTANT - No shipments made with­

in the state of Illino is. 


I I I I I I I I I I I I I I I I I OFFSET 

I 
I I I I I I I I I I I I I I I I IEFFECTIVE AOORE SS 

Enc losed $ ________ 

(WHICH POINTS TO 

For________Via U.P.S 

(':I : I : I : IShip to: _________ 

Name _________~ 
- u I I I I I I I SELECTE D COLOR(5c) BIT l z L, Lo '-· .....___._.~............___.__ -'· 


Ad dress-,--=-=--=------::------:--­

tNo P 0 Bo•cs - S•root Address O"IYI 

Figure 5: Variations in pixel mapping among the three available resolutions and for­
City__________ mats. Figure Sa represents the X, Y to memory mapping for a 64 by 64 pixel by 4 color 

display format. Figures 5b and Sc represent mapping for 128 by 128 pixel by 4 color and 

L:tate Zip _ I 256 by 192 pixel by 2 color formats , respectively. ______ _. 

CL IPPED 

Shipped direct to you ! 

s99900 
(Plus Shipping) 

W e have orchard fresh Apple 
products ready to ship. Im­
mediate delivery with cashiers 
check. Orders w ith personal 
checks shipped after bank 
c lea rance. COD's require ship ­
ping charges be paid in advance . 

16K UNITS ....... . $899 

64K (16K in slot) .... ... 


.--.I lr-rl-...­1-.-1 -.-1 -.-­

COMPLEMENT ) 
( 

X CLIPPED Y 

I -.--.I I 

I +START OF REFRESH 

I I I I I I I I I I I I I I I I I EFFECTI VE ADDRESS

I WHICH POINTS TO 

BIT i: , Lo 1( J : I : I : I : I 

/oiT Lioo 

I I I I I I I SELECTED 
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exatron 
StringyFloppy 


Systems 

For the TRS-80 Mod 1,111,& 


The New Color Computer 


STARTER KIT INCLUDES 
• 	 Stringy Floppy 
• 	 10 Blank Wafers 
• 	 E.S.F.Monitor Pgm. 
• 	 Data 1/0 Program 
• 	 Tutorial Demo Program 
• 	 2 for 1 Bus Connector 
• 	 General Purpose Data Base 


Manager Program 

• 	 Complete Manual 
• 	 Free 1 Year Subscription to 


80-U.S. Journal* 


ALL OF THE ABOVE FOR ONLY 
$299.50 

· Free information Package from 
EXATRON 

CALL OUR TOLL FREE 

NUMBER TODAY! 


800-538-8559 

! 

181 Commercial Avenue. Sunnyvale, CA 94086 

•so-U.S..Joumal is the the New Communication Channel 
for EXATRON. 

Gexatron 

excellence in electronics 
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lt:IS. 
THE TRS-80 USERS JOURNAL 

We have a whole NEW look! 

• 	 More Features! 
• 	 More Pages! 
• 	 Business Coverage! 
• 	 More Programs! 
• 	 Slick, Color 

AND 

80-U.S. now carries an exclusive 
section for the Exatron Stringy 
Floppy User! 

SPECIAL 

To New Subscribers! One Year (6 
issues) of the 80-U.S. Journal for 
just $9.95! 

(That's almost 503 off the regular 
newsstand price) 

This offer is limited, order 
your reduced price sub­
scription TODAY! 

TRS<ro Traclema rl< ol Tandy Co. 

...................................................................................."'''''-''''''............. 

Send to: ~ 

i 80.U.S.Journal ~ 
~ 3838 South Warner Street ~ 
~ Tacoma, WA 98409 [

I Sign me up I can't resist at $9.95! I 
O Check D Money Order 0 M/C or Visa 

Card Number.... ... . .......... .. Exp Date . . . 

NAME . .... .... . ... ....... ..... .......... . . 
ADDRESS .................... ... .. . . . ..... . 

CITY . .. .. ... ... ... ..... STATE..... ZIP . ... . 
Offer good onl~ In the Un~e<I Srates. 

.............._• ._._••••••••••_ 	 .........till: 
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CPU's & RAM's 
SUPPORT 

CHIPS 

211-4L..J - 4.508Ct.I\ - fi .~ 
<1 114>-3 - •9'~ ~21S 
4116-2 - fi .75 

t20S 3 .9'$ 21l02..J - ...A.M O 1 - 1l..9IS. 

2102'A 
me - ...50 
81'S, - Ii~ 

82 \fli - i .90 ..,,., - 3 .
... 
50 

MK..U..11 - 2.!'-i 
TMSAOl5"-2S - G.!D 

a3ltltM1ftlll - a.36 
l2f6 - o• MS.Oi50NI. - 39' 
m.A.S<U. - a.31!!1 	 llOl · I - 2.45 

2101B/ 628:1 - l .5£1......,,. - l .•!i_,_..82~ - 36.MI 	 ..........

Mef.M'.§. - 2<11-95 
FDIJt• - ']4_~ 

UART's 
RO M 's 

A,.-$ 11) 13 - 3 75 

10020 - J 95 

A..., l!(lO - 1*6 

..,,... - l.2S 


l7QI - 69$ 
INTERFACE - 1&0),,,.,.,.
& DRIVERS = _..1IOJ"' 

11>23 ,....... - 1... .,.,. ~..-.... _,_..- l.2S 8Z~112 ,,....., - 150 _12S123 
1!11131 - 2.:1 825115 _,,. 
88lO - 82S12!>, ,., -'-'" (l8)l - B2S1JO - :uc:.,.., .... - - "" 825 1ll - l.90
11131 ­ .,..,IK- l.(10 '"' 8Tl!D - >.OD """ 

PRINTED CIRCUIT BOARD 

4" x6" DOUBLE SIDED 
EPOXY BOARD 1116" thick 
S.60 ea ... . . .... .5/$2.60 

EPOXY GLASS VECTOR BOARD 

111 6" thO:h "1h 111 0" .IOO(:irtQ 

4'h" ~ 6\4" ... .. $1 .95 

s• DISKmES HARD SECTOR 
$1.75, 101$16.00 

74500 .30 74520 ,40 
74502 .30 74530 .4D 
7•SG5 .•• 74Sl2 .40 
7"Sllll ,<I) 74$89 1.00 
74511 .JS 745112 85 
14s1~ .;o 1iiS14o L oo 

7 WAlT LO 65 LASER 
DIODE lR $8.95 

26 watt lnha Red PulMI ISG 2006 equtvJ 
l..Mel Diode tSl)f)C lf'IM'I ~udild1 $24!.gs 

2N:..trJ::-°"FET ,, ....... .. . .. . , t AS 

>N5"1>1 N FET , • • .•.• ••..•..• . S .49 
2N2646WT. . .... . .. ...... . .. $ .45 
ER!lOO~IGGER 0100£5 •. .• . 4111 .DO 
1N 5029~00. UJT ..... .. .. .. I .65 

TANTALUM CAPACITORS 

22UF 35 V 5/01.00 10UF 10V - ' .40 
.47UF3SV Srtl.00 22\IF 10V - I .311 
.680f 35 V SIS 1.00 1~UF 16V 31$1.DO 
1Uf JSV 511UIO 31JUF6V s1nDO 
l2UF20V 5/$1.DO 33UF20V I .l;O
3.3UF 20V 4181 .DO 
4.7UF 15V 5111 .00 ~ == :~~ :~ 
6.0UF JSV llf1.DO 

SAN KEN 
AUDIO POWER AMPS 


Si 1010 G 10 WATTS . . $ 7.50 

Si 1020G20WATTS .. $13.75 

Si1050G50WATTS . . $26..90 


200 PRV 1A LASCR .95 

RS232 

CONNECTORS 


DB 25P male . ... . $3.2& 
DB 2SS female •.. $4.25 
HOODS ..... . ... $1.50 

C/MOS (DIODE CLAMPED) 
... ,. - ... ... - ,_ ­,. .., ,.- ...."'" ­- ... 	 ... -: • - •;; ..., - ... .... - '""" :~- .. .... - ... -.... "'.. - ..""' .... - .. -­--.... : 

-

--
..... ...... "".. ,,... ""' --MW 

- ,,....,., 1'<1&1­.... - .... ... 
T~O.... -- :: --- ·: .... ,.,,,.,_-.... 

~ 

.... .... "' 
~llT -.... .'.."' -- -- -~ .... -- "" "'' ..."" .... ... ... "'' l} """"',..,.. · _ •.1•..., ... -... --- uo """' ,..,,, _..., ........ - ua """ ".. "' HC:•lllo ­.... ".. - ,,::: -"""' - "" ~,.,., _ 

- - ,,,n M(lliOI - ... -- .. '"°'' - ,..,,. _ '"' 
::: ,., >CO-~ - ..."' "' cm -	 ... ~· - .n 

- = - ... .. '" 
" 
~ .,,. " =- """"°' ­-" " "'" 

SPECIAL VALUES 

ALL 
7400SERIES IC's 

15o/o OFF LIST 

ALL 

REGULATORS 


20°/o OFF LIST 

SPECIALS 

GOOD THRU JANUARY 19S1 


RIBBON CABLECRYSTALS &3.45 ea. 
2.C:OO MHt 8,H4MH1 FlAT !COLOR COOEDI 
4,0l» MHr S.000..\lHJ 130WIAE
3.000- MHI 10.000M.Hl 

16 COl"'l:I - .40/ 'JMH'toot 
5.COOMHl 18,432MH1 
3.57 M~ Ul.OOOMHz 

tOOOnd. - .751pm kto1 

6.00QMH.r 20,000MH.r 50C:Ol'ld. - 00/IPfi! &COi 

DATEL'S OAC-08BC MINIATU~E MULTI-TURH TRIM l'OTS 
8 bi1 OAC - $9.95 HIO, 5K. 1CK. 111K. 2SOK. ... $.75..ch ••• 31:!.00 

NO. 30 WIRE WRAP WIRE SINGLE STRANO 
100' ••.•• . •..•• .• •.• .. ' ..•..•.•..•.• $J ,40 

°'I.CO MINIA.l\Jfi:tTO<)C,LE$1fl1TC>IC-S 
MTA10G 5rol. •.•.••. ..•. t1 OS 
~TA20G Df'D f • • , 7U 
PwllTA100,.0fl'OT C[Nn1oni 
tJl5:D xar Of'OTU NTfROrF l(\lf lll S'MlCH ., .."" 
SCR's TRIAC's 

1 WAiTZE A$. l.l.~ . 7. s.1. !i6, 6J;I, a.i.9.1, ia. 
'ttliitHOtt-ELAY - SPST5V :ZOme •1.cG 12,l§.\8.orttv ._. __ ,., ___ ,.,_.,_. _____ ., ... Ml .00 

CLOCK CHIPS SFC 3301 - 50 PRV JOA 

MM!i'.l87AA $5.95 
 FAST RECOVERY DIODE 135nsl . . $2.25 
MM!-314 . $4.75 
MM531S•.• . .... M .9!i SILICON POWER RECTIFIERS 

FP IOO PH010 tMN'S. ---·· ··-·· . . . . .. .. ...... t .!iCI 
R!D. 'VELLOWOAGEENLAAG£ LCD'L 2'" - .•.•..• &'H..00 
RCOIGAEEN'8i~t.ED'L - .• . · ·····-·-· ..•••. I ..M 
Ml£09:2.A L(O ••..••... ...... . . . ··-·-· t _15 
MA01.68 PHOTO OA.~L XTOR ••. , ...•. _..... _••. $ .15 
T1L·1180PTO-ISC>t>TOR,. , , .... ,, , ,,,,,,,,,,, , .. t .7$. 
ll ·GOl'TOtSOtAT()ll , .... . ...... , .... , , , .. , ... ... I 80 

PRV 1A 3A 12A 60A 125A 2oU!A 

~ :~ ~ ~ :11 l~ Hl 
40[) .ii9 .2~ l!l l.Sl:i Ull Ull 

ll : :~ ~ .~ ~ I~~ rn~ 
1000 .20 .a:& 125 100 ii.SO :Rl.oo 

t---------------~ 
IN 4148 (IN914) .. . ......... . 151$1.00 

,1 Of .01LJI25Vc:er.nmtc.dist. e.apl5_t6fS1.00. )00/ $15.00 

REGULATORS 
tM317T ... - .... .$2..SIJ LM306G ·-- ·-·· $ .76 
LMJ37 . . . . •.•• .. $2. 50 J40K·12, 15 "'24V $1.50 
l2JK-~VJA . ... -. S5.7S 340f.S, 6, 8., 12.15 
7'9HGKC5Vat&A. _ , 6 .~ 180.211.V . .._su o 
723 , • , , ,, , .s .!!if) J20M5 .....S _75 

l--3'o(lT-s. 12._ _ _ _ 1.1c LASl412, 12v 3-' Sl_95-t_ _ _ _ _ o• 1sv t_ ____ _ _ _ _ _ _ _ _ _

LED READOUTS 

FCS 8024 - 4 dlgi1 
 l;A:llla - I•...... ,. u.»00 - .......,,. _.. CADO - "'C.C. e· dlwlay $5.95 DL-707 C.A, .3" $ .7S ua:D - ,~ ~- ~ 

l l ltb - 12!1 ""ctot:t. - 1..,;1l'ND 503 C.C..5" $ .85 Ol747 CA .6" $1 .50 
UOJ0 - 1~ IOJIC(' )11(1,1,Q,, "" ~ ~ I~FND 510 CA .5" $ .85 HP3400 .8" CA $1.95 
0.011 - 1~

OL·7G4-.3" C.C. $ .85 HP3405 .8" CC $1.95 

iTL re SERIES,... _ ,.,._ .,,.,. _ ,. 7015.1 ­,..,,:u - " " 1411!2 - 1.20,..,_ " ..1-413 - 7"41&.l -	 ... 
lolQJ - 1•1• - ., 

- ..." ,.,, 741~,... _ ·..." .. 1-4165 - &,..,. _ ... "'l.f1& - 1.1.166 - 1.05,... " 14161 - l.J6,. ,..,'"" JO" 1Al 1G - 1-&IJ,... _ " 
_ 

16 I .JO14'6 - 7AHJ ­,..,, ""' _ " ,.., _ •I 7-4 17• ­" ,.. "' 1''10 - .17 J-417$ ­,.,,. _ 22 ,.... .50 7-4171!- ­-,..,, - " 
?:.t.1~ - .,2' ,.,. _ .. 1"1n - _"7fi 
J.4.ll - ..... 1m - .1'1S 
141'4 - .90 "'.. ).1 191 - 1 IO.,.,,_ 

]) ,.... _ .. 1-41fl0 - 1 20,.,, ,, -7"'5-- lH9• - 1.10 
7-tl'O - ,... "' 74~92 - .79,... _ .." "' 1•01 JI! 1•~9) - 79,.,._ 7H,2' ,. 

~~9' ...ll ­
1.4.7J - .lS 7·H2.J - ,.,.. _ .. 
1-llO - 17 1.-UJ - 7.a19C;- .16 

1•1~ - ,.,., - 11'7412 - 71 .." 
101 - 27 7•,26 - .. nm - t5,.._ 27 7414!. - .15 1.m - U!I ,... _ 74t5Q - I UI TUI& - ....17 .. 71j6)' - IQ74.U - 7•11151 ­,.., _ ,., 7• UiJ .. t&3t'AI - tfi ,...._ 10lQ - I !ii>,. 1?11!.ot - 110 }'S3'21i - 1.50,... ,.141!S6 ... ~1 - 1 .o5 
~ ...., - " 141W' 	 .. ~ - 1.o6,.... - " ...M160 - In& -	 1111" 
FULL WAVE BRIDGE 

PRV 2A 6A 25A 
100 1.40 
200 1.30 2.20.80 
400 1.65 3.301.00 

1.90 4.40600 1.30 

DIP SOCKETS 
SPIN .17 22 PIN .30 

14PIN .20 24 PIN .35 
16PIN .22 28PIN .40 
! SPIN .25 40 PIN .60 

-

74LS SERIES 


,....,, ,. ,.,.
Mi.Sl:tl- ,., ­
N U l!o l ­- ,.,. 1'1.1,6J ..."'ms - - ...''li'!!ilit 

""""...... .. HU1M ..lil.11'1 
,~... .. "' ... 

HIJ!'°...... .. ..."' J'l,S.1fl 

u.1,,s.10 JU11U 

1'4'-11 .....,- ".. ..,,. . Hl.St2 JI 14'.S!M.. "" 1fl.5.I] - 14l.S.1• 
'lll.S f 4 141.$110 - ,,,"' Jdl~ - "' 14t,S11) '"' "' ...·~.., ~u~n• 

l~SJ' I 
 ' ' LS'7\. 
)ill_'5T.' -

.. 
JI " J4l.Sllt - i: 

}~'IJtl '1•Ll~ !JO. 
)~~~ f.lt..5 111,...... -

.. .... ...,,., -
-- '" '" -,....,, "'., 

~u1e 

Plil.!i! >I - "' ~~ '""' ­ r-.&PJ& '""' - ...,....,.,....... -
.. 

,.,.,l,ofJ - ... '" 
,...., ,: ,.,..,.,'"'' 
.:J - ,'"..HLJ. ~41.SJ-41 ­

1~§.1 
- '"'... >4U.1"4 1 .,.,...,.,., - "' ,.,.,. "'""" - ...., 'tlm• '",,,1u&n ""''" ­....... ....
,.,_.., - .. """" - ,,,U lUSP-Im 'll ""'"',....,,. - ....'" 
,....., .,.. """" .. 


J~J) 
" 

'""' ,, ,.,.,., "' 
1U1o:t 
 '""" .... "' 

1"4lSl11 
 .... - ..
NUUJ ..
Hl.$11• " """' lAll ·"" .. 

1"'L.5 1D ,~ 
 , '"...,..

:tit~ -:. '"""' ,.,.,,. --

....
,...,,, i ­-
- - "'7-41..!l)I

jl.el,S•• - ,,... ,,..,.,.. ·~"...... - "' 
"" 

LINEAR CIRCUITS 
,.. _.

~l ~ ..."~~·~_z -10 '" .. 411)11 1,M ­m~-~~ L,.+,nl • - 1--. 
-..1.1um - 1n...,._... 
tM'IM> - J'lll - .. v-i.1- - 1-­

'""""'" 

POSTAGE ADD 10% FOR ORDERS UNDER $20.00 Tl lllM:S; '°' CA.MllfllDGl! Mjl,,SS. SlND cut.GK 
RATES AOO &% FOR OAOERS BE1WliEN 1111.00 "NO $50,DO OJI MONO Of!IDlll. MINiMUM 1[\JPlllONC. 

C.0 .D. PURC'.AASE m:IOEA Oii CH,.,Jltl:if l-20JICIADO 3,_ FOR OROEAS ABOVE •SO.DO IWUIMUM ~ 0IJlll)l)I 1'-G). 

'lilNO .ZS, FOR CUI t:AlALOG 
( (/llUIJllNG Tll.ANSISlOlllS. (t 
RlC'TlfrEllS. . Ml!ll HA.M PSHtJlf 
IT- CAMll"IOGL MillS:S.. SZIJt 

Text continued from page 270: 
visible) all points that are outside (or 
inside, in the case of masking) the 
viewport. This feature allows multi ­
ple images to be placed on the display 
and for selective upda ting. 

In Micrograph, four possible cases 
of dipping are defined, as shown in 
figure 6. These cases allow more flexi­
ble masking and selective updating. 
Of course, you must have some sort 
of algorithm to determine if a point 
should be cl ipped . The input 
parameters needed for this algorithm 
are the current X and Y points and the 
coordinates of the viewport, which 
we call X1, Y1, X,, and Y,. Figure 7 
describes the algorithm for determin­
ing the case of the viewport, which is 
done by determining the relationship 
of the four viewport coordinates. 
Continuing, as the figure shows, you 
compare the current X and Y coor­
dinates to determine where in the 
display they are located. Finally, to 
complete the clip algorithm, note 
what parts of the screen are not 
clipped relative to the case of the 
viewport. 

There is one final algorithm that 
must be discussed, namely, the scan­
line conversion routine. This routine, 
actually located in routine VEC, 
draws a dipped line on the display 
given the current X and Y points as 
the start of the vector and the end­
point coordinates. Figure 8 provides 
the scan-line algorithm used by 
Micrograph, which computes every 
point along the vector. As the 
flowchart indicates, the routine first 
sets counter C to 0. This counter 
tallies the number of points that have 
been generated. Next, MM and MN 
are set to the maximum and the 
minimum, respective ly , of the t.X 
(delta X) and t.Y values (ie: the cur­
rent X or Y value minus the respective 
endpoint value). These values de ter­
mine whether the line is longer in the 
X or the Y axis.Mis then set to half of 
the maximum value . 

Next, a loop is started that first 
compares C and MM to verify that all 
the points have been plotted; if not, 
then Mand MN are added . Mis then 
compared to MM, to determine the 
necessity to increment your position 
in the shorter axis. Following the 
flowchar t, the increment values for 
the X and Y axes are determined next. 
The longer axis is always incre­
mented, and the shorter axis is only 
incremented if M is greater than or 
equal to MM. Next, the new X and Y 

Text coP1tinued 0 11 µage 278 
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MICROPOLIS™PRICE BREAKTHROUGH 

\\\,'\'~~~~~~~\ TRS-80 ADD . .\\\\\ \\\ 

Now a an mcrn ly low price, you can add tho 
Micropolls MCPI027M1 floppy disk drive 10 you' 
TRS-80 ' computer. The MCPl027M1 In fully plug com· 
palable with 1he TRS·80 ' expansion Interlace floppy 
disk oulput. 

SIMPLE INSTALLATION 
Simply plug lhe MCP1027M1 inlo your data cable. 

and your on ·llne. There is no need 10 worry about lo" 
mat compa1abillry. Yout TAS-ao· 35 I rack 5'/i " lloppy 
disk programs wlll operate identically on lhe 
MCP1027M 1. Compa tablllty doesn'I end here. 
Micropolis has even malched the colors ol lhe 
MCP1021M1 10 thB n,s.ao· . 
WHAT'S A LITTLE TECHNICAL 


SUPERIORITY AMONG 

FRIENDS? 


AnyoM can cut ptlce by cu tt ing oul capacity or 
valuable leatu•es. Bui tt>ere·s no long term advantage 
In It. Not lor the usei . Or ttle builder. 

Mlcropolls takes a belier approach, even 1hou9h It 's 
harder, using advanced design to provide more 
c3pablli l ~ while also lowe,lng cost 

For example, mos1 5 'I• -Inch floppy d isks cu t costs 
by using a cheap, less accurale p last ic cam or cam 
followor 10 pos ition lhe readlwri1e head. Mosl 8-inch 
lloppy disks use a be tter approach, wllh a ro llnd steel 
load screw for lhls function . 

We go them one better and use an all-sleel system. 
wllh .a prec1s lori~g round steel lead screw and sl~el 
follower. ll costs more but gives us grea ter storage 

t ­capacl ly with lower cost per lhousand bytes. Nol so 
Incidentally, our steel conslluctlon (compared l o 
plasllc) slgniflcanlly increases reliability, too. There's 
even a bu ilt-in File Protect leature that p reven ts ac­
c idental loss of valuable data. (A file protected 
dlskelte c•nno t be wriuen on .1 

Heat can cause numerous re.ad and write enors that 
can become hazardous 10 your da ta. The major heat 
producing power supply componen1s are mounted to • 
a la•Qa neat sink. external to Jl'le cabinet. by tho power rswitch and ruse (located at lhe rear of lhe cabine11. 
Thrs design Is to assure I hat the drive components ar3 ' 
kept as cool as possible to assure reliable data ' 
recovery. ' 

MICRO POLIS 
BUILDS 'EM RIGHT 

Aeliabilily jus1 can'I happen. and ii can'I be posted 
on latler. Micropolis knew you had lo have It , so they 
designed it in. Mlc rol)ol ls buUds It in every day. Just 
ti.eca'Use Micropolis drives are econ-omi<:al doesn't 
mean they're cheap. 

To save unnecessary wear and lcar on the diskette. 
Mlcropolls lncludod an automallc desolecllon lcalure 
which relle.es Mad piessuto on 1ho recording surface , 
when 1he disk isn·• in us_§'. This produces longer 
opera11ng life: more 1tian 10" passes on one 1rack. 

When unloading , lhe disketle Is ejec1ed 
automatically. Jusl pull i i out. 1 

To cap i t all. disk speed is ind.,pendenl or any lluc· 

1uation in line freQuency. 1 
II all adds up to solid opera llon, yeer alter year. 1 

'TRS-60 Is a register~d TM or Tandy Co ri;>. , " 

ON 5 1/4 '' DISK 

FROM MICROPOLIS THE WORLDS LARGEST 


MANUFACTURER OF HIGH DENSITY 5114" 

FLOPPY DISK DRIVES 


The Hear1 of your Micropolls TAS·80' 

add on drh·e. 


EXPERIENCE Disk dri ves being assembled 

How can Mlcropolis offer so much IOJ so l ittle? No for delivery 10 Priority 1 Electronics 


need to ~islL lhe oracle at Delphi. The Mlcropolls 
sec1el is simple. Mlcropohs Is fhe only disk sys1em 
builder who is complelely Integrated In manulactur· INCREDIBLE 
Ing. Drawing on the experience gained in producing PURCHASING POWER 
over 100,000 uni1s; Micropolis Is able lo design and 

build a drive or sup1ulor performance. Prlorily One Electronics . the worlds largesl stock­


This tolal integration means M icropolis cont rols ing distributo r or Mlcropolis d isc drives was able to 
evorylhing lrom beginning to ond. Tho result Is a bcl· negollale a special price !or the MCP1027M1 when we 
ler drive lor you. backed by a lull 120 day lactory commitled lo buy an en tire product ion run. The 
guarantee. MCP1027M1 ts a good buy at lhe li st price ol $545.00. 

The MCP1027M1 Is an exceilnnl buy at our saln price
YOU'RE IN GOOD COMPANY ol: 

An an Individual , you can't help but wonder when you 
spenct your hard earned money, have you made the 
proper choice? With so many drives in !he 
marketplace. and so lew hard Iac ts avai lable to lhe ln­
d lvldual , how can you make an lntcll lgcrnl decision? $279.00
One way rs 10 se!! which drives tho largo system 
manufactures and OEM's rely on . Companies llke Now al l lhal remains Is lor you to take advanlage or 
Commondore, Exidy. Harri $, and Vector Graphics de­ th is 1ruly Incredible buy, whllo tne supply las ts. 
pend on Mlcropolls lor years of reliable per formance. 

Cr~di t card buyer call 1011 lree
That Is one reason why lnternallonal Compulers ltd., 
has recently signed a $20 mill ion dollar contract lor (800) 423·5633 e•cept 
Mlcrnpolls disk drives. Years from now, you can look 
back and know you rnade lhe t>esl choice: CA. AK. HI, call (213) 894-8171 
MICROPOLIS. or II you preler use the coupon be low. 

(800) 423·5633 (213) 894-8171 

Priority One Electronics 
16723 Roscoe Blvd. • Sepulveda, CA 91343 

Please send me the fo llowing items: 

____ MCP1027·1 MlcropolisTRS·80™ Ad on drive .. .•.. .....•..... . . ... $279.00" _______ 
____ APP395 New DOS 80 operallng systom ..... .. ..... .....• •• ...•..• $149.00 ------ ­
____ VRBMOS25·01 Bo• ol 10 Verballm d lskctles . . ........ . ... S 29.95 ------­
____ MMM744·0 Box ol 10 Scotctl dlskeltos .•• . • ...•. •• .....•.••..• .. . $ 39.95 ------­
---- VABFDOS Head Cleaning Kit . . ... .. _.. _. . .. S 29.95 ------ ­
---- PA134CEEE-2 2 drive d isc cable .. . . . . ..•... ... •• ..•...•.•..•.... S 29.95 ------ ­
---- PA 134CEEE-4 drive disc cable .. . ..... . __ .. .. ....... .. .. S 39.95 _______ _ 


,- I have onclosed a check or money orde r Sub ------- ­
(6 % CA only) Tai< -----=~~ 

Bill my U VISA. , MASTERCHARGE Shipping ----~==·=0$2 5=
Credit Card# ______ _ _________ TOTAL 

Exp. Date _ _ - __ Signature ___________________ 


Name 

Address 

City State __ Zip _____ 


"These u le puces are for PREPAID U.S. orders only. Credit card orders w ill be charge<! appropriate freight . On 
~l?/'s1001a1. purchase orders for lhe MCPW27-1 wi ll be accepted al $379.00, FOB Sepulveda, CAGood lhruJan.BI 
________________________________ ______ ____, 

1 

http:lhruJan.BI
http:relle.es


Ci rcle 181 on inquiry card. 

Buy By Mail 

and Save! 


.. IO;I I ~\ '• 

' INTERTEC Super8an j( , 32K . $2495 
' 64K Ram , List $3345 .. .. .. . $2695 

64K Quad, List $3995 . . . . .. $3395 
NORTH STAR Horizon I 
32K DD List $2695 ... .. .... $1989 
Horizon I OD List $2995 .. .. $2245 

Horizon 2 32K DD,List $3095 $2289 
lntersystemDP·1List $1749 .. $1495 

CROMENCO z.2 , List $9995 . 57945 

System 64K , List $3990 .. .. $3179 

System 3 64K, List $7395 .... 5689 


ATARI 800, Lfst $1080 .. .. ... $799 

APPLE II , 16K .. ... . . ....... $969 


DISK SYSTEMS 
THINKER TOYS· Discus 20 .. S939 

Dual Discus 20 . . .. . . .... . $1559 

Discus 2 + 2, Li st $1549 .... $1259 


M26 Hard Disk , List $4995 ... S3949 


PRINTERS & TERMINALS 
PAPER TIGERS IDS-440 $679 
With graphic option .. ...... $749 
CENTRONICS 730·1,List $795 $595 
737. Li st $995 ... .. , . .. ... .. $789 

704· 9 180cps ......... . .. $1495 
703·9 180 cps ............ $1 569 
T I 810,List$1 895 ... . ...... $1489 
NEC SPINWRITER5530 $2395 
NEC SPINWRITER 5515 $2395 
DIAB LO 630 List $2711 ..... 52399 
INTERTEC 
lntertube 111 ,Lisl $895 .........729 
Emulator . .... ...... .. ..... $729 
Televldeo 912C.... ... ..... .. $679 
920C .............. . ...... . $799 
Hszeltlne 1420 .... . .. . ...... $789 
1500 . .................... . $845 
Soroc 120, List $995 ... . ..... $689 
Soroc 140 . . ..... ........... $994 

M;i° 11~ 1n ;;-tcr~1i1&e ~KtOfY sta~ri;'"" 
wtlu~ lot1orr ""'•ntr. N'IS •nootnts add >11P<e>p,.1e s.ies llL 
Pntt1 do not 111tlude SluPOoot i1SA •nd M"1" Oilit• add l\ 
C.0.0 °""''""""•IS\,d'1'QS1l Puc., wbfetl 10 ch•nf• w1lhou1 
oohee 

Computers 

Wholesale 

P.O. Box 144 Camill us. NY 1303 1 

Z ' f3tsi 412.2ss2 ~-

0 

CASE 0 	 CASE 1 

L 

CASE 2 CASE 3 

INOICATES VISIBLE ( NON ·C LIP PEOI ARE A 

Figure 6: Four possible cases of clipping. The L and R refer to the viewport's left and 
right boundaries. 

CASE OF V/EWPORT 

! 

r BIT I 

vlvL~vRIN Biro 

2 3 	 SET IF Y 
RESET If N 

CLIP-OFF POINT 

! 

r BIT 3 

BIT 2 

BIT I 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CASE OF VIEWPORT 
0 
I 
2 
3 

SUCCESS (NOT CL/PPEOJ 
10 
8 OR l1 
2 OR 14 
NOT JO 

WITH CASE 

Figure 7: Algorithm used for detennining the clipping case of the viewport. 
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Clrcle 182 on Inquiry card. Circle 183 on inquiry card. 

llad1e lllaeK 
Co,...·...• on... .... 


COMPUTER 

PROGRAMS 

"' ~ Graphic GamesJ ~ Space-Act ion- Invaders 

•· ·> 7
Programmer's Tool Kit 

W'lte you' own pmg,.ms easiN'4 


~ Many, many more!
®.~ Lesson~ • Music • Games 

:..- ·..-· ... coming soon 

Call or Write: 

...,...~~"'-coMPUTERWARE™ 
~_,.._,.. Dept. C • Box 668 

6809 Specia lis ts Encinitas, CA 92024 
(71 4) 436-351 2 

DEC LSI-II 
Components 
Dependable service 
at discount pri~es 
Domestic 
and Export 

m•n•
CDmpll1er Supp~•ers .. ~nr:. 
25 Chatham Rd., Summit. N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

© Mini Compuler Suppliers. Inc . n1979 

1111111111111 111111111111 


TM PUT TIME AND 
THUNDERCLOCK PLUS BSR CONTROL IN 

YOUR APPLE II 
A REAL·TIME CLOCK/CALENDAR AN INTERFACE FOR THE BSR X·10 
• Provides month, date, day-of-week, • Conuol AC out lets with your BSR 

liaur, minute, and second Command Console and APPLE II 
• Software selectable time formats: 24 • All 22 BSA commands at your pro· 

hour or AM/PM ASCII string, or as gram's fingertips 
numeric values • Up to 128 separa te dim/bright levels 

• Provides interrupts which can be en­ • THUNOERWARE'S Scheduler so ft· 
ab led or disabled under software con· ware will contro l AC outlelS in the 
trot background, while you run another 

• On board battery allows accurate time­ program in the foreground 
keeping for up to 2 years even with 
your APPLE turned off 

BOTH FEATURES ON ONE CARD 
• On-board fi rmware makes the THUNDERCL OCK PLUS~xcep t ionally easy to use 
• Read or set time, control interrupts, and send BSA commands wi th simp le BASIC 

' INPUT' and 'PA INT' statements 
• Completely APP LE 11compatible: INT and FP BASIC or PASCAL with Unit support 
• Special introductory 1>rices end Jan 15, 1981 

TH UN OERCLOCK PLUS~~.. .... ..........$119.00 
Clock, BSR interface, and Use r's manual SEE YOUR DEALER 
TH UNDERWARE SCHEOULER ..... ...$24.95 
Diskette with Scheduler, examples, dem os, 
and Scheduler manual 

ORPASCAL SOFTWARE................ .........$19.95 
Diskette with PASCAL Unit for clock and WR ITE FOR INFORMATION:
BSR interlace THUNOERWAREINCORPORATEO 
MANUALS each .... ............ ..................$5.00 P.O. Box 13322, Oakland, CA, 94661 

AVAI LAB LE NOW! 

TO ORDER TOL L FREE (VISA/MC) CA LL: 
800- 227 - 6204 Ext. 307 (Outside California) 
800- 632-2 131 Ext. 307 (California Only) 

Cal iforn l• reside-nu aidd 6 % sall!IS tax 
BSR X-10 i• • orademork of BSR !USA! LTD. APPLE 11 I• o trodomark ol APPLE COMPUTER. INC 
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Circle 185 on Inquiry card. 

STRICKLY
pplcz® 

APPLE II PLUS: YOU SAVE 
16K $888 26°/o 
32K $943* 27o/o 
48K $999* 28°/o 
*C.E. RAM 

TOLL FREE ORDER LINE 

(800) 547-1289 
TECHNICAL & OREGON: 

(503) 899-7297 
IMPORTANT NOTE: Compu ler Ex ­
change wil l repair all Appl e equip· 
ment regardless of where you pur ­
chased it. We are an aulhorized Apple 
repair cen ter. 

All i tems in slock for immediate 
delivery . fully guaranteed and in lac ­
tory cartons. SAVE: 
DISK II 3.3 DOS, 

& Controler ....... .. .. . $ 499 23% 
DISK II, 
Drive Only . ...... .. .... $ 429 14% 

MONITER, 
Sanyo9" ............ ... s 169 30% 

CAB LE, 
Apple to Moniter . . .. ... $ 9 30% 

RF MODULATOR, 
M&R.. ...... ... . . . ... .. $ 25 38% 

APPLESILENTYPE, 
Printer. .. ...... ... ..... S 499 16% 

OUME, 
Sprint 5 45AO . ...... .. . $2599 30% 

APPLE WRITER, 
Program . ........ .. .... $ 59 21 % 

Z80 SOFTCARD, 
Microsoft . ... . ...... ... S 250 28% 

PAP ER TIGER, 
Printer ................. $ 749 rn% 

INTERFACE, 
Card, Serial CCS ...... .. S 149 25% 

CA BLE, 
Apple to Paper Tiger ... . S 19 46% 

DISKETTES, 
5" Memorex, lOea ..... . S 25 45% 

ORDERING INFORMATION: Mall or 
phone orders (800 547-1289 orders 
only). Money Orders, Cashier Checks 
or Bank Wire Transfers Welcomed. 
Visa and MC orders add 3 % . Personal 
checks accepted (allow 10 days to 
c lear). Include your telephone num­
ber. Include shipping costs of 3% 
(10 % for fore ign). Sorry, at these 
prices no COD's. Prices subject to 
change without notice. Order desk 
hours are 9 to 5 PST, 9 to 3 Saturdays. 
Warehouse al 126 NE F St reel . Grants 
Pass, OA. Retail store prices may di f ­
fer from mail order prices. 

Computer 

Exchange 


Mail to: P 0 BOX 1380 

Jacksonville, OR 97530 
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BEGIN 

C=O 
MM=MA X( 10.X l , l ll.YI) 
MN • MIN( Jll.X l , l llYI) 
M • MM / 2 

NOTE : SIN )= 
+! IF N>O 
0 IF N =0 
-1 IF N<O 

INX {S(ll.X)MM= l llX I 
' O.MM ii' l ll.X I 

INY• { S (ll.Yl. MM •l ll.X I 
O. MM;o! l ll. XI 

X=X+INX 

Y =Y+INY 

C • C+l 

YES 

ENO 

YES 

M • M-MM 
INX = S(ll.X) 
INY • S(ll.YJ 

figure 8: Micrograph scan-line algorithm. This algorithm computes the set of points 
along the vector to be di.splayed. 

Tex t co11/ i11ued fro m µ11ge 274: 

values are determined, the counter is 
incremented, and the point is plotted. 
Figure 9 provides an example of the 
use of this algorithm. 

One final note: scan-line conver­
sion routines are inherently slow, 
since they must compute every point 
along a vector. This particular 
routine has the advantage of requir­
ing no division (except by 2, which 
can be done by sh if ting) or 
multiplication . Using a 280 at about 
2 MHz, the line is drawn faster than 
you can detect. 

O peration 
Once you have completed the 

Micrograph construction as in Part 2 
and your software has been burned in 
the three EPROMs, the system is 
ready for use. First connect the RF 
(radio-frequency) or video output to 
your receiver. (This section should 
have already been checked as 
specified in Part 2.) Next, the input, 
outpu t, and status ports must be con­

nected to your host computer. There 
is nothing special about th is connec­
tion. Three 8-bit ports are required, 
plus a strobe line for each. There are 
no particular timing specifications for 
this interface. In this initial checkout, 
however, you can connect LEDs 
(light-emitting diodes) to the status 
and output lines, and rig the input 
and strobe lines. After this, Micro­
graph can be powered up. 

First, the display will appear in the 
64 by 64 pixel, four-color format, 
with the display area blanked. A 
border will also appear, and if you 
watch the status port, it will come up 
in the INIT status, followed by the 
FETCH status. (If you have problems 
here, try powering up again .... l had 
problems with an unreliable power­
up circuit. ) The INIT status indicates 
that the system is ready to accept 
commands. 

The protocol for communicating 
with the system is simple: whenever 
the INPUT status is low (ie : false), 
Micrograph is ready for data or a 

http:ll.Yl.MM�lll.XI
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Omikron's Accounting Software 


Too good to be true? 


Circle 187 on Inquiry card. 

~	SOROC Technology 
10120 S&ggoo 
10 140 sgggoo 

~ TELEVIDEO 
Data Terminals 

Model 912 S825DD 
Model 920 S8950D 

We made our reputation with our Mapper sys· 
tems. One year ago we told TRS-80 Mod I 
owners that they could have standard CP/ M, 
8" drives. compatibility with the Mod II, the 
ability to transfer files from TRS<los to CP/ M 
or run Newdos80, the TRSdos compatible 
operating system, with 8'' and 5" drives all 
on line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word (plus some excellent reporting 
-see August Byte column by Jerry Poumellel 
that convinced you it worked. 

Here we go again! A field-proven, fully In­
tegrated accounting package with self­
lnstrucltve documentation tor $350.00 . Too 

good to be true? A General Ledger which has 
been running in the real world long enough 
to shake out the bugs and has sold for many 
times our price of $100.00. Too good to be true? 
Ok, if we have to. we can wait for the word to 
spread. Butjusl to get the ball roll ing- let me 
give you the particu lars: 

REQUIREMENTS: 
C()m/mlcr - 48KZ80/8080 
Printer - 132 columns 
Video- 80x24 or !6x 64 w/scroll ing 
Storage - 2 disk units 250 kbytes each 
language - Microsoft Basic 
0 / S- CP/ M 

BENEFITS: This is not another re-write of the 
Osborne packages but a professionally p1·0· 
duced and marketed set of accounting software 
originally produced for the Mits/Altair machine. 
It has been tested and debugged in actual use. 
It comes with sample data and a manual de­
signed for self·instruction. They are thought· 
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 

INTERESTED? Write or call for our free brochure. 
It may sound too good to be true. but we've 
heard that before. Risk a stamp-our Mapper 
customers were glad they did . 



• • 

• • 
• • 

command. Remember that some of 
the instructions require several bytes 
and the host must keep track of how 
many bytes to send . If the INPUT is 
high (ie: true), then the system is busy 
processing, and the input is pending. 
If Micrograph is sending data, the 
OUTPUT status will be high, in­
dicating that there is data to be 
received. OUTPUT will go low once 
the host has strobed the output port, 
signifying that data has been re­
ceived. 

Finally, the host may detect frame 
interrupts and error conditions. If the 
ERROR status bits go high, this 
signifies that Micrograph has detected 
a hardware or software failure. Diag­
nostics are available through the 
command XERR to examine memory 
or registers or to reset the system. 
Also, the formats and detailed de­
scriptions of the commands and 
graphics-display registers are in the 
Micrograph Reference Manual (avail­
able from the author for $20.00, 
postage paid) . The manual provides 
further details on the system design 
and construction. 

Conclusion 
This series of articles has examined 

interactive computer-graphics 
systems, with a particular emphasis 
upon raster-scan graphics-display 
processors. I have presented an in­
struction set for a color raster-scan 
display processor for a microcom­
puter, called Micrograph; the hard­
ware construction details; and the 
software design for the system, which 
provides a color graphics and 
alphanumerics display in any of three 
resolutions. 

The fie ld of computer graphics is 
boundless. Especially with the 
availability of low-cost color­
graphics systems for the consumer, 

Figure 9: Scan-line e:xample using the algorithm of figure 8. y 

8 START 
( 2' 7)

• 
6 

5 • 

• 
END 
( 10 ,2 l 

2 3 4 5 6 8 9 10 11 12 x 

STEP x y c MM MN M INX INY IH 0.Y 

INIT 2 7 0 8 5 8 5 

9 

3 6 +l - 1 

4 6 6 •I 0 

3 I I 

5 3 + I -! 

4 8 

6 4 4 0 +) -1 

5 

4 5 5 + ) 0 

6 10 

8 3 6 2 + I -) 

7 

9 3 •l 0 

8 12 

10 2 8 4 •I -1 

STOP 

such as Micrograph, fu rther research enable you to achieve a low-cost col­
is needed for determining how to pro­ or display. I hope that it has given 
duce good-qua lity images with mod­ you an understanding of some state­
erate-resolution displays, using tech­ of-the-art graphics techniques, along 
niques such as ordered dithering and with an appreciation of what remains 
slzading. This series of articles will to be studied. • 

••••••••• 
0 
0 

[1111 lllEllTIFlll COMP~TE~~ 
SAMPLE PRICES : RETAIL PRICE 
ClP Series 2 BK RAM with 24 x 24 or 48 x 12 ch aracter display:sound. 
music & vorce. 300 baud modem & printer port: ex pansron to color. 
1oysl1cks. AC remote & more $~ 79 $422 

C 1 P MF Series 2 Same as above plus 20K RAM: rea l· t1me clock. 90K 
mini floppy & more $1 279 S1126 

630 1/0 Expander Board (add lo GIP or GI PMF) 16 coto r out put: dual 
8 axis 1oysl1ck interlac e: home secu rity in ter face: 16 line pa1 arlel 1/0. 

CALL NOW • TOLL FREE 
programmable so und gene rat or & more . $229 

FARAGHER ASSOCIATES, INC. 
S202 

1-800-558-0870 
MASTER CARD • VISA 

7635 W BLUE MOUND MILWAUKEE. W I 53213 
HOURS: C.S.T. M-F 8 -6 SAT. 9-1 
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Circle 189 on Inqui ry card. 

Selectric® Inter£ ace System 

EASILY interfaced to any !l3M electric I, 

11, or Il l. 


S TOP sp in ning your wheels. Lener qual­

i cy at an :1fford;1blc price. 


CONNECTS via Par;i lk l or RS-232, ac-
com !llodaccs aried h:rndshaking. 

Q NLY $575 to S599. Deak r inquiries 111 ­

viccd. 

NEW design provides added fca rurcs. 

ESCON Producls, Inc. 
12919 Alcosta Blvd . 

San Ramon, Ca., 94583 
(415) 820-1256 

.[I 

BUILD VCUR COMPUTER BREADBOARDS 

& INTERFACES FASTER AND EASIER 


\NITH NE\N VECTOR PLUGBDRDS 

EASY TO USEI COST EFFECTIVEI 
 CLEAN HOLES! 

4610 Series · For STO­
BUS-WW, solderable and 
unpatte rned models 

4608 Series · For Intel/ 
National SBC/ BLC 80-WW/ 
solderable, or unpatterned 

8804 Series · For S100 
5 models available 

4607 - For DEC LSI 11 / 
PDPB-11, Heath H-11 

4609 For Apple 11, 
SuperKim, Pet Commo· 
dore with Expandamem 

4350 · For Tl 980 Com· 
puter 

PtWn&tee7toniefbmpan!J IHCWOotATCO 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
Available through D istr i butors or Factory Dlrect 11 not availab le locally. 74801 
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!'OR INNER STELLAR DELIVERY 
!BARRING KUNCONSl ADO S2.00 US/ 
S10.00 FORE IGN FOR SHIPPING ANO 
6% TAA IN CALIFORNIA 

tf:ipplammputat me. 
OPEN Tl,IES, · SUH 
\A!.Ai MASTtRO<Al!GE Y<ELOOME 

~-uw; 
CARDEN PLAZA SHOPPING CENTER 
9719 RESEOA BOl.ILEVARD DEPT. 1 B 
NOllTHRIOCE, CAUFORNIA 91324 
PHONE: t213J 349·5560 

I 
I
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I 74LS 00L _____ _ _ 
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40 
27 
25 
39 

B 
12 

Figure 1 

A2. 4 
A1 3 
AO 2 

+sv 2s 
GND 26 

STROBE 1 

I 
I 

+ ~V 

61 
80 
79 

1 &51(+ 8 V)
100 

see figure 1 

6502/AIM 65 Users ­
LOOK WHAT'S DEVELOPING! 
If you 're developing 6502 sollware. you probably already 
know Iha! Rockwel l's AIM 65 gives you a real edge with its 
powerful ROM residen t monilor soltware Functions l ike 
Trace. Single Step. and Breakpoint help you develop/ 
debug new applicallons fasl. Unfonunately. lhe hardware 
capac11y of an AIM 65 board limi ts ils use to only smaller 
appl ications. Bui now you can have the software power of 
!he AI M 65 and full capaci ty hardware expansion with the 
AIM·Ma te Series. 
The AlM·Male Series products use the AIM 65 as the heart 
of adaptable. e~pand able . high re11ablll l y systems for 
appl icat ions from process conlrol 10 soflware develop· 
ment. 11.IM·Mate products like Memory-Male (l6·48K RAM 
expansion). Video.Mate\80 or 64 char . tine video display 
generators) and Floppy·Mate (full or m101 floppy drive 
interface) give you the llex1b1hty you need for any 
applica tion. Standard fea tures l ike pari ty protect ion o l 
system RAM . programmable w111e protecl. programmable 
tone oulput . and programmable cha rac ter size (Video­
Male). tell you we're serious about full fu nction syslem 
expansion. Opt ions. like a lull speed STD BUS interlace. 
let your AIM ·Male syslem bra nch oul tor add111onal 110 
capabihty or STD BUS developme nt appl1cat1ons . 

To put 11 all toge ther. the AIM-Ma te Case (and mlegral 
power supply) houses the enti re sys tem 1n a compact 
desk top unit . a lull function developmen t sys tem in half 
the space (and half the price!) ol comparab le development 
systems. 

For more on formahon on the AIM-Mate Series w111e or call 
today. Expand with the AIM-Mate Series · you·11 like 
what develops' 

FORETHOUGHT PRODUCTS 
87070 DukhObar Rd., Eugene, Oregon 97402 (503) 485-8575 


Ask BYTE 
Conducted by Steve Ciarcia 

Bus-Slgnal Lines 
Dear Steve, 

I have a Radio Shack 
TRS-80 microcomputt:>r, and 
would like to interface your 
LED (light-emitting diode) 
display. (See "Self-Re­
freshing Graphics Display," 
October 1979 BYTE, page 
58.) Can you tell me what 
pins I should use on the 

TRS-80 

20 

24 

28 

18 

26 

32 

22 

30 

36 

38 

35 

31 

34 


T RS-80's 40-pin Expansion 
lnterfact:> connector? 
Randy Biggs 

I am glad that you w ant 
to build this device. I listed 
the signal names on th e 
schematic diagram, but am 
happy to list the bus-signal 
pins as well. (See table 1.) 
...Steve 

Table 1 


Pin Designat ions 

S igna l App le II 


07 42 

06 43 

0 5 44 

04 45 

03 46 

02 47 

0 1 48 

DO 49 

A7 9 

A6 8 

AS 7 

A4 6 

A3 5 


S-100 

90 

40 

39 

38 

89 

88 

35 

36 

83 

82 

29 

30 

31 
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More CFR SpectacularsU! 

Parallel Input ·correspondence' SELECTRIC 
TYPEWRITER/PRINTER 

Feoii rcrres. 
• IS" frame. IJ2 Columns 
• Takes Sid . Ollice 

·c~l1 · 8a11' Elements 
•Par•ll•I "Genlrnnics ·T vpe·· T ·L lnpul 
• IBM 145 Printer Mechnlsm 
• Upper &Lowu Cm ASCII Inl 
• Used. Recondllioned Terminals 
• Ideal 1or Word ProceulnQ 
•Use •s a Typewriler. Tool 

ll"t 1.l(f11'1'1if'l"ll L•f'IC: Cord ln·:J1,,1a N o tvne E1irm<-f'll l nc11.iocd 
'A.:Jo $. J oO ret tUnohng -" Pat; • JO•"!) P.lr Sn10>tul'lrl w'1~n D~h~ll!'·.ea 

" IBM Technica l Dala lor 'Setecl rlc' ........ . . ... ... $20.00,., ~ 
- GET OUR 8ARCAIN·PACKEO PERIPHERAL FLY ER!I ­ S 

DAISY KSR ASCII TERM INALS-------­
;earum1g 

• t5· Frame. 132 & 156 Columns 
• IS &30 Characters /Second 
• Du1I Pi ich 110. 12 Chars./lnchJ 
• Oii l>fo "Hytype" Prlnler 
•Plotrer FuncUon w/ l/ 60"H & 1148"V Sleps 
• Simple ffS·232-G ASCII 1/ 0 

lnc l\•d C$. Qpe r.l\ IOr s lns1 11,1 (. 11on:s. Sche-m~1hc1 Etc 
Add S.35 to r Srupp1ng Cr~lt P:.y Stup-p1n~ on Dol1\'t1f)' 

Syolem 7S Daisy Terminal& .. . 1 1499.00., 

BARGAIN " FLOPPY" DRIVES---­
Removed rrnm sorv1co. bu1 l1 by MPI Div. 
o l Con1rol Darn 9400 Series. takes 
ShugMl-l ype S" d1Sken.,s. Good cond .. 
may nc-ed some scf!J1cc Incl.. da1a. ~chem· 
a11c5, e l c 

Only . . . . $229.00 .. 
Buy 3 an d SAVE BIG! 3 /'599.00 

Compraro. 
R&ady 10 use: 

No. P7 Zenith Do1<1 &;.temo Z8<Jf Microcompuror with Z47 8'" Dual Disk Drive 

ZENfT1t DATA SYSTEMS UST O UR PRIC E 
Z89·FA Microcompu!l'r System ............... $2,895 $2,495 

48KB. 5.25" Disk, HOOS 
Z89·GA M ic rocompurer Sysrem ...... $2,595 S2.259 

48l<B, HOOS (No Disk) 
219 CRT Terminal .. . .... .... .. .. SPECIAL $ 950 $ 795 
287 Dual 5.25" Disk Unit (200 KBJ . . . . . . . . . . $1,195 Sl.<l95 
Z47·BA Dual 8" DL!>k Unit (2MB! ....... NEW $3,695 SJ.295 
CP/ M V .2.2 for 289 . . . . . . . . . . . . . . . . . . . . . . . $ 150 $ 140 
HOOS Opera1ing System lwilh BASIC) . . . . . . $ 150 S 140 

11crosoh BASIC VS. I for CP/ M . . . . . . . . . . . . $ 175 S 160 
Microsoh BASIC VS. I for HOOS . . . . . . . . . . . $ 150 $ 14-0 
Microsofl FORTRAN . . . . . . . . . . . . . . . . . . . . . . $ 195 $ 180 
Microsoft COBOL . . . . . . . . . . . . . . . . . . . . . . . . S 395 S 350 
Word Processing for Z89 . . . . . . . . . . . . . . . . . . . $ 395 S 375 
To Order· Send Check or Money Order to'. PK Systems. Inc. 113 Norlh 
Center . Bloomington , ll 61701 . Allow lwo weeks for personal checks 10 clear. 
For COD Orders, add 5'1> for handling and service charge. Rush orders. add 
S..50 00 
Srupp1ng: Freogh1 collecl . FOB Bloominglon . We ship UPS. air freoghl. or 
rnoror lreoght. 
PK Systems os an Aulhorized Zenith Da1a Sys1 ms Deal rand Zeni1h Service 
Cenler. Q • 

- -:IDDWITTif'I 

I 

CALCULATOR MODULE SELECTOR 
for Texas Instruments 59/58 Calculator 

• 	 Holds fou r Solid State SoftwareN libraries or a total of 20,000 
program steps. 

• 	 Effect ively quadruples the power of a Tl 59 or 58 calculator by 
providing continuous access, under program or manual control. to 
any routine in any module . 

• 	 Four LED lamps on the selector can be activated to illuminate a 
prompting message or serve as a status ind icator. 

• 	 Attaches to the calculator through the mo dule port and can also be 
used with the PC 100 printer. 

• 	 Completely portable requiring no external power supply or batteries. 

• 	 Assembled. tested and warranted for ninety days. 

r1 
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Ask BYTE----------------------------------------------­
Vocal Power 
Dear Steve, 

I need your expertise in 
circuit design once again. I 
recently interfaced a voice 
synthesizer to my Heath H-8 
computer, and I need a 
power supply for it because 
the H-8 doesn't supply 
enough current for both 
itself and the synthesizer. 

Figure 2 

The power supply I am 
using now is my own crude 
design, unregulated and 
poorly filtered. I have 
looked through past BYTE 
articles for something that 
might work, and I have 
found nothing. Could you 
be of help, Steve? What I 
need .is ± 12 V at 500 mA 
and +5 Vat 350 mA. There 
is very little "surge" de­

•HEAT SINK (DO NOT SHORT MOUNT ING TABS 
TOGETHER}. APPROXIMATE POWER DISSIPATION 
NOTED OVER DEVICE . 

25. 2V CT@ 2A 
RAD IO SHACK 
273- 1512 

115VAC 

AC I 1­L,. ____ _J 

mand. The ±12 V should 
be within 10% and regu­
lated, the +5 V within 5%. 
also regulated. 
Ted G Benglen 11 

Figure 2 is a schematic 
diagram for the power sup­
ply you describe. If you 
have any more questions on 
seat-of-the-pants series­
regulated power-supply 

2 .5W 

7812 * 

design , I recommend you 
read my new book entitled 
Build Your Own Z80 Com­
puter, which will be 
available from BYTE Books 
(70 Main St , Peterborough 
NH 03458) in February, 
1981. There is a complete 
chapter devoted to this sub­
ject .. . .Steve 

+12 V(ii)0.5A 

+5V@ IA 

GND 

- 12V@> 0 .SA 

4A FULL-WAVE 
BRIDGE lOOPRV 
RS 276 - 1171 
r-----1 

ACI 

I 
I 
I 
1 
I 
I 

12 .6V I 
CT I 

I 
12 .6V I 

t 
I 
I 
I 
I 

I+ 

+ 

+ 

4 700µF 
35V 
RS 272- 1022 

2200,.r 
35V 
RS 272-1020 

RS 276 · 1772 

0 .22ioF 3 

12W 

7805 * 2 
RS 276 - 1770 

0 .2 2µ F 3 

0.22µ F 
RS 272 - 1070 2 . SW 

3 

+ 

+ 

10,.r 
35V 
RS 272 • 1013 

IOµF 
35V 
RS 272 · 1013 

10,.r 
35V 

RS 272 ­ 1013 

EMG + TRS-80 = 71 
Dear Steve, 

! am currently using a 
TRS-80 Level II 16 K 
microcomputer in my 
classroom. I am a Special 
Education specialist who 
teaches 7th and 8th grade 
learning-disabled students. I 
am trying to put together a 
program using stress-free 
learning techniques. What 1 
would like to do is interface 
an EMG (electromyogram) 
unit to the TRS-80. Your 
name was given to me as a 
possible resource . I would 
appreciate any assistance 
that you could provide. 
William Engdhudt 

It is not particularly 
difficult to connect the 
single-bit output of the EMG 
unit from my article "Mind 

Over Matter: Add Biofeed­
back Input to Your Com­
puter" (June 1979 BYTE, 
page 49) to a TRS-80, if you 
have the Radio Shack 
Expansion Interface or a 
COMM-80. Either unit pro­
vides a printer port at 
memory address hexa­
decimal 37E8. 

The easiest method is to 
attach the EMG output to 
pin 21 of the printer connec­
tor (ground is on pin 34). 
This is ordinarily used as the 
printer BUSY line. Pins 23, 
25, 28. 29, 19, 32, and 30 
should be grounded. In 
BASIC, execute a 
PEEK(14312) when you 
want to read the EMC in­
put. If it returns as decimal 
128, then the EMC output is 
high; if it returns 0. then its 
output is low. 

If you would prefer not to 

go through the expense of 
the expansion interfaces for 
a single-bit input, then I 
refer you to my May 1980 
BYTE article (see "110 
Expansion for the Radio 
Shack TRS-80, Part 1: Prin­
ciples of Parallel Ports ," 
page 22) , which describes 
how to construct a parallel 
port for any address .... Steve 

SDK-86 Inquiries 
Dear Steve, 

I am a subscriber to 
BYTE. and I have enjoyed 
reading your articles for 
over two years. Your ar­
ticles have increased my 
knowledge of digital cir­
cuitry and microcomputers. 
Thus, one purpose of this 
letter is to thank you For 
your effort . Although I con­

stantly read articles in BYTE 
and other technical 
magaz.ines, I am only now 
thinking of assembling my 
own computer. Perhaps you 
could answer some of my 
questions: 

In your article on the Intel 
SDK-86 computer kit (see 
'The Intel 8086," November 
1979 BYTE, page 14), the 
data-rate generator is fed by 
a 612,500 Hz clock. It seems 
to me that the 8-bit counter 
(a 74LS393) would divide 
this by 256 to produce a 
minimum rate of over 
2 kHz. Where does the 110 
bps (bit per second) rate 
come from7 

I am considering the pur­
chase of an Intel SDK-85 kit 
and a Heathkit H-19 (smart 
video terminal} . I believe 
that they will be compatible; 
how hard can the interfacing 
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Circle 196 on Inquiry card. 

LINE VOLTAGE 

TRANSIENT CLIPPING 

Features Parallel Operation 5000 Hits/Second 

PROTECTS: PROTECTS AGAINST: 
•Computers • High Energy Voltage 
• Micro-Computer Systems Transients 
• Word Processors •On-Off Switching 
•Cash Registers •Lightning Induced Transients 
• Power Supplies •Inrush of OnJOff Power 

1518F 

tAA NSl<N l VO l TACi( 
SIJR-GE SU PPAIE S.SOR USU O 

0'{_~U~l~ls ® 

lloom"IY P 0 fl 

7133 Rutherford Rd. Baltimore, Md. 21207 

480)( i omouA! dig." b: d image 240x2:;6 Dlgiti<od lmo90. 16 lcYC.ls 

480•512 Cornpulcr'9<ncrotod 240.256 Digitiz<d lmag<. 161..,els 

R080TICS·AIJTOl'VI TED COU/'ITTNG A.ND MEl\SU RJNG-OUAl.ITYCO J'fTROL 1'\0NITORING· 
PA~N RECOONITION~f'V.GE PROCESSING-MEDICAL N1D SCIEl'ITIFlC RESEARCH 

(301) 298-3130 800-638-9098 

' 

Circle 196 on inquiry card. 

Circ le 197 on Inqu iry card. 

If you're looking 
for the best prices 
in the U.S.A. 
on 

.TRS·BO ·u 
MICROCOMPUTERS 
We are consistent ly offer i ng the TRS-80 line at savings 
up t.o 20% which means yo ucan save$ 150 to$1 500 by 
buying directly from Computer Discount of America . 


Our savings are as b ig on all TRS- 80 sys tem s, hardware, 

accessories. and software. and, most models are in stock 

for immediate delivery (usua ll y w ithi n 7-10 days) . 


T RS-80 Model I, Model 11 , Model 111 , Poc ket Computer, 

Color Computer, ATARI Model 400, and Model 8GO ­
we have them al l! They are brand new, in factory-seal ed 

cartons, and carry a full factory warranty. 


Our TRS-80 com puters are pu re Radi o Shack Factory 

built - no add-on, untested memory chips f rom us! 


So. i f you're look ing for the best prices In the U.S.A. , for 

microcomputers, and 


,. 'I

accessories ... CALL 

TOLL FREE: 800-526- 5313 
 Computer 
Computer Discount of Discount 
Amer ica. West Milford Mall ... ofRmeric~
West Mil ford , N.J. 07480 

..~~At~~~,~~~~R.: H .... 
SHIPMENTS. 

Features: 
• Highest quality 480x512x8 digital video image 
• Input capability from TV cameras or other sour'Ces 
• Variety of synchronization choices 
• 2 selectable video A/ D conversion circuits 
• Choice of 1, 2 , 4, 6, 16 or 2 4 bits per pixel 
• 32K·byte image memory on the basic system 
• 64K, t 28K. l 92K and 256K·byte system capacity 
• High resolution lightpen input 
• Photographic trigger control input 
• Software selectable system parameters 
• Stand-alone Intelligent graphics unit with universal interface 

Accessories: 
• RGB color monitor • Hard copy printer/plotter 
• High performance llghtpen • Software packages available 

I DIGITAL 441 California Avenue 
Palo Allo, CA 94306 GRAPH. IC 

SYSTEMS 415/494-6088 
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Ask BYTE------ --- --------------­
be1 Since the serial l/O (in­
put/output) port of the 
SDK-85 runs at 110 bps, it 
seems that the initial loading 
of the H-19 may take as 
long as 3 minutes. What is 
the best way to interface a 
printer to the computer at 
the same time7 

I am interested in obtain­
ing BASIC firmware; I have 
seen advertisements for 
BASIC stored in ROM 
(read-only memory), but it 
seems that it may be written 
for a specific computer 
system, rather than the 8085 
microprocessor in general. 
Can I get firmware compat­
ible with the SDK-85 com­
puter that will handle l/07 
ls the performance increase 
of the SDK-86 over the 
SDK-85 reaJly worth $5507 
Chin Y Chang 

Tliank you for the vote of 
confidence. I'll try to answer 
your questions in order: 

On the SDK-86 computer, 
the data-rate generator is fed 
by a 1.8432 MHz clock. The 
74LS393 and other circuitry 
reduce this lo approximately 
1760 Hz (actually a bit 
higher) to provide 110 bps. 
This unit can go as high as 
4800 bps, with the change of 
a few jumpers. 

The H-19 and SDK-85 
could communicate serially. 
Provision is made on the 
SDK-85 board for the addi­
tion of an MC1488 and an 
MCI489 (quad line driver 
and quad line receiver, 
respectively) for RS-232 
operation. Since the only 
data rate is 110 bps, things 
will indeed be slow, unless 

you write your own 110 
routines. Interfacing to a 
printer requires knowledge 
of the printer's specifica­
tions . If it communicates 
serially, then a switch would 
allow you to use the printer 
in place of the video 
monitor quite easily. Selec­
tion of the best printer for 
interfacing is dependent 
upon your programming 
abilities. 

Lawrence Livermore 
BASIC is available in read­
only memory from a few 
manufacturers (such as Na­
tional Semicondu ctor). Call 
National's local sales offices 
for details. The memory 
devices contain only the 
BASIC interpreter, but no 
l!O routines; compatibility 
with the SDK-85 system 
will, again , depend on your 
abilities. 

The SDK-86 is not aimed 
at the experimenter market. 
While you may benefit in 
the long run, your questions 
suggest that you might be 
biting off a little too much . 
If you want a 16·bit com­
puter, save tlw $1000 cost of 
an SDK-86 kit and put it 
toward an assembled 
system .. ..Steve 

Questions, 
Questions, Questions 

Dear Steve, 
I have a couple of ques­

tions regarding your article 
"IJO Expansion for the 
Radio Shack TRS-80, Part 
l. " (See the May 1980 
BYTE, page 22. ) It appears 

that figure 7 is a diagram of 
the prototype board pic­
tured in photo 3. Where do 
the capacitors come in 7 And 
what are their values? 

I know just enough about 
electronics to get myself into 
trouble . I know what the 
components are and how 
they work, but l don't know 
how to match them up into 
a working circuit. 

Also, could you furnish 
more information about 
using the extra logic on ICS 
to operate the three addi­
tional ports? I am particular­
ly interested in a combina­
tion security system and 
external-device control and 
monitor. I don't think 8 bits 
is enough for what I have in 
mind. 

I have done some figuring 
on the additional ports. It 
appears to me that, for each 
addition.al port, I will need 
(to decode the port address) 
one 74LS04. one 74LS30, 
and one 14-pin DIP switch. 
For input capabilities, I 
would need two 74LS125s 
and two 74LS75s. 

Since there are four in­
verters unused on !C7, three 
could be used with the 
latches for the three other 
ports. 
Kerry A Wilson 

You are correct. Figure 7 
is the circuit of photo 3. The 
e.xtra capacitors are for 
decoupling and protective 
filtering. These components 
are added because they are a 
good idea and not because 
they are neces.sary for the 
port function described. 
Whenever TTL (transistor· 

transistor logic) components 
are used in a design, 
capacitors are attached 
across the power-supply pins 
to eliminate noise in the 
power wiring. The value is 
usually 0.01 JLF to 0.1 iiF, 
and one should be added for 
every three integrated cir­
cuits (this figure is variable 
and depends on circuit den­
sity and power consumption 
as well). 

TJ1e larger capacitor is a 
10 µF electrolytic type which 
is attached between +5 V 
and ground where the 
power enters the board. 
Whenever an interface is 
remotely powered, it is 
possible that the wires at­
taching it to the power 
source will pick up noise. 
Adding a capacitor at the 
end of the power cable helps 
reduce this noise. The exact 
value is a function of cable 
impedances and circuit reac­
tance, but, in low-current 
circuits. 10 µF to 100 µF is 
acceptable. High-quality 
designs may be a little more 
particular, and tantalum 
electrolytics are genera//y 
used. 

The additional logic 
necessary to expand figure 7 
for three more ports would 
be six 74LS125s, six 
74LS75s, and three of the re­
maining inverter sections of 
IC7. For each port, you 
would duplicate the circuit 
of !Cs 1, 2, 3, 4, and 7a; 
however, use the other 
strobe lines on JCS. the 
74LSI55. Those lines are 
described in detail in the sec­
ond part of my article. (See 
the June 1980 BYTE, page 

ICS,inc.@ Cf I ITRs___·:..~~ 
1125 N. Golden State Blvd ./ Suite G ea I -. Bo ••od 
Turlock, CA 95380 !Al nterfac A •lff ef fff

~~'~.~~a ~~s•deni s V~ilable(209) 667-28881634-8888 1 Ca/I for in f:, 
We ate expetlenc ing telephone d itlic ullies, p leas t1 keep trying. mat1on 
TR·80isa 1ec09nize<1 ha<lemork of Tan<ly Corpotalion . PET of CommO<lore ln ternalional. APPLE of APPLE COMPUTER ond EXIOV SORCERER of EXIOV, Inc. 
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DCS/80 Multibus® 
Development/ 
Control 
System 

$3595 

Tile DCS/80 is a low cost. industr ial qual i tv rack-mountab le 
Mu lt ibus ' compatible development/contro l system. Th is compac t 
unit was designed for high rel iabi l ity , easy maintenance and 
includes dual 8 '' floppy disks, DCS8010A CPU, 5·slot (opt ional 
9·slot l back p lone and power supply. A 16k byte system costs $3595. 
Comple1e systems w i th in-circuit emulation (8080/8085/280/58001 
include DCS/80. PROM programmer. pr inter and CRT fo r less 
tllan $ 12.000 
MULTIBUS HARDWARE - DCS designs and manufactlJres a 
complete line of Mull ibus compatib le boa rds including the 
DCS80 10A CPU tha t can con tain up to 4k RAM. 16k PROM/ROM, 
48 Bl ts pa rallel 1/0. and 2 serial 1/0 por ts. 
SOFTWAR E - The OCS/80 ls CP/M.. compatib le and the 
software available includes Fortran. Pascal , Process Control Basic . 
" C" Programming Language, cross·assemblers and a PL/M* 
compatible compi ler. 
• Mult ibus. Pl/M Trademark of Intel 
• •CP/M Trademark o f Digital Research 

Distributed Computer Systems 223 Crescen t Street 
Waltham. Ma. 02154 

TOL L REE 1.BQQ.225.4589 6 l7 899-66 19 

DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 

IS0·2·~,.,,­
._..'( 

Power Line Spikes, Surges & Hash could be the culpri t ! 

Floppies. printers, memory & proc essor often interact ! 

Our unique ISOLATORS el iminate equ ipmen t interaction 

AND curb damaging Power Line Spikes, Surges and Hash . 

• 1SOLATOR ( IS0-1 A) 3 filter isolated 3·prong sockets; 
integral Surge/Spike Suppnission; 1875 W Maximum load, 

1 KW load any socket . . . . . . . . . . . . . . . $56.95 

•1SOLATOR (IS0 -21 2 filter isolated 3-pron11 socket banks ; 
(6 sockets totaO; integral Spike/Surge Suppression; 
1875 W Max load, 1 KW either bank . . . . . . . $56.95 

•suPER ISOLATOR (IS0-31. similar to IS0·1A 

except double filtering & Suppression . . . . $85.95 


*ISOLATOR 	(IS0-4). similar to ISO· lA except 

unit has 6 individually fi ltered sockets . . . $96.95 


•1SoLATOR (ISO·SI, s.imilar to IS0·2 except 
unit has 3 socket banks, 9 sockets total . . $79.95 


"CIRCUIT BREAKER. any model (add-CBI Add $ 7.00 

"CKT BRKR/SWITCH/PILOT (.CBSI . . .. Add $14.00 


TOLL FREE ORDER DESK 1·800·225·4876 ,~ 
• (bcepl Mo, HI , Ak, Pr, Conod•) ~ 

1£'llElectronic Specialists, Inc. 
171 South Moln StrHI , Nolick , Mus. 01760 Dapt.Bl 

TECHNICAL & NON-800 AREAS 1·617·655·1532 

THE FIRST TRS-ao®COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNW RESEARCH tn t roduccs th e L~ii'80 , a high ocr form~ nc~ co l or eoMpQtC ~. 
co!ilp<l Li ole with t.hc T~s ... eoTM Mio<icl J . Ttie f ully integ l'a tod l..NW80 J :; 
•"l soph i stiC·"ltcd .:md \·er-~~, i1c- r.!li.;rocomputf'.: r wit'.h u1c :ollo,,.. i nq :io~i"o r fut 
!'c.itures. 

COMPATIBILITY 

Ha1·J-..·arc ...il)U ~O{t\•l~H·\.! com atib l c t.o the ~atlio !=l h..1ck TRs-eoTM ~~odel 
~f')m.putcr. 1-no\'idos the ....·id~st .so(t1•.,:,,r"" bnsr, of .·my n 1c :"occi:-iputcr- . 
t: .i.;.~ott~ lr• ..; rf.(li;; ;' ; ·X!),insioo l.aJS 

DISPLAV 

U...Ll1t.y UPJ •L"r ~1nd lower case IJ1:; n l ;i•/ . 

"...'O r:.odes of c;olof'" tjl'"•lP!~t.::s, h1qh t"cso•ution 9r.:'tphics . )84 x 192 in 
c1 11r•l _1;;ulo r s - h HJhC-r de nsity h.:in th~ .'\pple ; r: Lo·-- c!cn s i t}' co l o t' 
9r.Jri111cs a l L28 x 192 .1rc also av~1i l b l c i n e i<iht colors . 

fll •Jll t"C-Su!ut.lon .. bli'u;)I. a n d wha.Q q r .Jp'1ics - Of 384 ;ii: l92 ixed with 
Lcxt. .:ind 'rRs-soTX st.indclrd graphics . 

fi:C-\"C .' f"SO v1d~~n' ...•1:ii11,,si tc Vi i ~ ('("I RF ".HJ\.put.. 

PERFORMAt~CE 

LNWSO 
PC BOARD $89.95 

Ask about our : 	 Keyboard 

caclnol
LNW 	 l•••· SHl... L n :n ?c 11'0w.A 11 0 

flO,.,.Y CON llOlU I 
::1111: a:un M:l,...011 '1' 
P-ill'llA.lli:l PRINUll POIU 

VIDEO 100..0 

RESEARCH OU Al CA SS fT U: ,.Ol:T 

EXTERNA.l DAT A SEPEAATOR 

A5SE..lllll!IUD 
A.NC> F\JLl.Y f lStlO 

SYSTEM 
EXPANSION$14,95 .. 
$69.95 [ PC IOAOO & ] 

USU MA.NUA.l 

Uot,l · TIM( C lOCllC 

LNW RESEARCH 3 183­ E AIRWl,Y AVE COSTI\ MESI, CA 92828 714• 552- 89•R OROERING INFORMA TION SCRH· NI ..RINTl lt aus 

··-· ' .. ,... ... -~(-­rO\• .,,,.., .., .,..;.1 ...r 
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Computers Terminals Modems Ask BYTE---------­
Circle 203 on inquiry card. 

We afe the s1ock1ng 1erm1nal d1str1butor oUorrng full serv1c1? 

o n site main1cnance coverage 

CRT's 

Perkin-Elmer Bantam 55-0B S749 Perkin-Elmer Super Owl 1250 $1799 


Microl erm Mime llA 619Microterm Act VA 779 
IBM 310 1 Model20 1375IBM 3101Mode l 10 1191 
Telovldeo912C 799DecVT\00 1699 

Tc1evldeo92QC 839 

Hordcop y Terminals 


OEC LA34AA 939 OEC LA340A 1149 


Teletype Mode l 43 KSR 1049 NEC Spinwrller 552Q 3088 

with RS232C and connecl or cable Typewri ter ~uali ty with Tractor. 


ribbon , 1hlmb le 


Printers 
Per11in·Elmer 650!655 CRT 999 NEC Splnwri1er 5510 2754 
Screen Prlnler Typewrite r quality with Tractor, 

100 CPS ribbon , thimble 

Mlcrohne BO 594 

Centronic:s 737 628 Cen t1onlcs 779 1()68 

call for other Centronlcs model• 


Modems 

Bell 212A - Penril 300/1200 799 Bell l OJ/1 13- USR·330 339 


1200 and JOO Baud/Manual 300 Baud/Manual origlM!e 
origlna1e aulo answer auto answer 

Au1o d ial op tion 799 Au1o d ial option 50 
(Both modems connec t tophOne linesvia RJ 11Cs!andar<I ex1enslon phone jack.) 

Acoustic Coupler Computers 
Phone link- 300Baud 179 USR-1600P 4099 
Origlnalo and answE>r. Compacl. 

Leas ing ra1es on reques1. Write or call lor producl lnlorma11on. 

10 day money back guoranlee on all products. 

THIS YEAR 

CP/lios


COMPLETE INTEGRATED 

ACCOUNTING SOFTWARE 


MASTER TAX- Prolessiona l tax preparation program. Prepares sched­
ules A, B. C. D. E. F, G. R/AP, SE. TC, ES and forms 2106. 2119. 2210, 
3468. 3903. 2441 , 4625. 4726. 4797. 4972. 5695 and 6251 . Printing can be 
on readily available, pre-printed continuous forms. on overlays. or on com­
puter generated, IRS approved forms. Maintains dient history files and is 
interactive with CPAids GENERAL LEDGER II (see below) ....$995/$30 

42.) The addressing for the 
other ports is already de­
coded in the original circuit. 
As the switches are shown , 
the first port is 00. The 
other three will be 01 , 02, 
and 03 respectively. 

Be careful to keep your 
wiring sliort and neat 
because this circuit is at­
tached to the main computer 
bus. If the computer mal­
functions , then you may 
need to add extra buffers to 
the data and 110 buses. 
... Steve 

Transmission­
Transmission Logic? 

Dear Steve, 
1have been interested in 

monitoring my car's gas 
mileage for several years, 
but until recently I have 
been prevented from doing 
anything about it because 
there was no inexpensive 
way for me to measure the 
low fuel-flow rate in a car. 
Now a fuel -flow sensor is 
available from Zemco Inc, 
12907 Alcosta Blvd, San 
Ramon CA 94583, fo r $19. 
They sell The Compucruise 
and any replacement parts 
for the unit at reasonable 
prices . A speed sensor and 
magnet-replacement kit are 
also available for $4.50 and 
$15, respectively, but my 
odometer (I have a 1974 
Toyota Celica) sends a 
marker pulse to an 
emissions-control device, 
which I can use. 

I designed the circuit 
shown in figure 3 to display 
miles per gallon . The circuit 
is simple, and though it does 
not contain a microproces­
sor, it could be connected to 
a computer for more sophis­
ticated analysis . It comprises 
two signal conditioners to 
convert the outputs of the 
speedometer and the fuel­
flow sensor to TTL levels, a 
d ivide-by-N counter to 
count fuel pulses, and a 
3-digit latching counter and 
display to count odometer 
pulses . A pai.r of one-shots 
(monostable multivibrators) 
are used to latch and then 

' clear the display . 
My odometer sends 376 

pulses per tenth of a mile . I 
do not know how the pulses 

are created inside the 
speedometer case, but, with 
an oscilloscope and a 
resistor-substitution box.. I 
determined that the pulse 
train switches between 0 and 
S V with a 50 % duty cycle 
and has a 1 k-ohm im­
pedance. 

In the fuel sensor, a 
rotating vane interrupts a 
light beam from a 12 V bulb 
to a photo transistor 3730 
times per gallon. 

Dividing 3730 by 376 
gives 9 .92 (ie: roughly 10), 
so if I count 10 pulses from 
the flow sensor with the 
divide-by-N counter and 
then display the count from 
the odometer, it will read 
tenths of a mile per gallon . 
This reading is converted to 
mpg (miles per gallon ) by 
shifting the decimal point 
left one place. Two 7490 
decade counters, two 7442 
BCD-to-decimal decoders, 
and a NOR gate make up 
the divide-by-N counter 
where N can be any number 
from 0 to 99 by moving the 
inputs to the NOR gate to 
the appropriate pins on the 
7442s. As an extra, I tied the 
decimal point to the least­
significant bit of the flow 
counter so that the decimal 
point blinks as the fuel 
flows. On the highway, the 
decimal point blinks about 
once per second and the 
mpg reading is updated 
about every five seconds. 
The readout can be con ­
verted to display miles per 
hour by switching the input 
to the first one-shot from 
the divide-by-N counter to a 
SSS timer with a 9.6•second 
period. 

My question concerns the 
interfaces from the sensors 
to the TIL. The two inter­
face circuits I show on the 
schematic were designed by 
trial and error because tran ­
sistors are a mystery to me 
(I used the 2N2222 because 
it is ubiquitous). The buffer 
from the odometer seems to 
work well enough, but I oc­
casiona lly get erratic 
readings from the flow sen ­
sor, which is mounted to the 
car body near the distributor 
and ignition coil. Should I 
be using shielded cable or 
provide filtering before 
feeding the sign.al to the 
Schmitt trigger? If you can 

Annual Update Fee . .. .. . . . . . . .. .. .. . . . . . . . 

GENERAL LEDGER II-Designed for CPA's. 
Stores complete 12 mont h detailed history of 
transactions. Generales financial slalemenls, 
depreciation. loan amort izations, journa ls. ' 
tria l balances. statements of changes In linan­
cial position. and compilation letters. Includes 
payroll system with automatic posting to gen­
eral ledger. Prints payroll register. W2 's and 
payroll checks... ... . . _. . . . . .... . S450/S30 

Runs with widely accepted CP/ M operating 
system 

Distributed by 

Lifeboat Associates 

. . S350 

Lifeboat Associates 

sol.l.m

SUPER­


1651 Third Avenue, New York, N .Y. 10028 t MARKET 
O (212) 860-0300 D Telex : 220501 
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Ask BYTE---------------------------------------------­
figure 3 
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Circle 205 on inquiry card. 

Ask BYT•----------­

8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE ll STORAGE 
•APPLE DOS COMPATIBLE 
•SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M , UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
SVA

> 
11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

STRETCH THE POWER 
Of Your HP-85 or Commodore Pel/CBM With TNW 's IEEH88 Bus 
System Building Blocks ... 

TNW·2000 

TNW's RS-232 SERIAL INTERFACES 
Connecl you r PET IC BM to any RS-232 Serial Printer. Pioller . CRT 
Terminal. Modem. or other dev:ce. 

ONE C HANN EL 
OUTPUT ONLYTNW-1000 $129 
ONE CH ANNEL 
INPUT AN O OUTPUT TNW-2000 $229

$36 9 
12 AS -232 CONTROL SIGNALSTNW-2320 TWO C HANN EL S. INPUT & OUTPUT. 

TURN YOUR PET INTO A TERMINAL 
Access Timesharing Systems and Bu lletin Boards with TNW 's Pterm 
So1tware and lull service telephone modem: 

AUTO ANSWER/AUTO DIAL 
USE W ITH OAATNW-103 $389 

Pterm also works with acoustical couplers and other modems inter1aced 
,to the PET with the TNW-2000 or TNW-2320. Eleelronic mail and TWX 
Terminal programs also available. All units are addressable IEEE ·488 
devices. complete with power supply cabinet. lull documentation and one 
year warranty . 

TNW CORPORATION 

3351 Hancock St. • San Oiego. CA . . 92 110 (714 )225-1041 
TWX910-335-1194 
Visa / Mastercharge Welcome • Dealer inqu ir ies invited 
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offer any improvements to 

either interface I would ap­

preciate it. 

Roger H J.aimes 


If I were you, I would use 
shielded cable between the 
sensors and the logic board. 
The pulse output, as you 
said, is a result of the 
gasoline flow causing the 
wheel to spin and interrupt 
a light beam. Figure 4 is a 

circuit which more readily 
conditions phototransistor 
pulse outputs. It might help. 
Also, I have provided a 
magnetic-transducer condi­
tioner (see figure 5) , if you 
eventually care to use a 
magnetic pickup to acquire 
speed data .... Steve • 

Power Connections for Figure 3 

Number Type 
IC1 14553 
IC2 7447 
IC3 7490 
IC4 7490 
IC5 7442 
IC6 7442 
IC7 74123 
ICB 7402 
IC9 7414 

Figure 4 
+S Y 

lK 

47K 

lK 

5.1 K 

O.OlµF IK 

I SOLATOR /PU L SE CONDIT IONER 

Figure 5 
+5V 

4 .7K 2 -2 K 

7 

CON DIT IONER 

MAGNE T IC lK 
PI CKUP II 

MAGNET IC PICKUP 

Vee GND 
16 8 
16 8 
5 10 
5 10 

16 8 
16 8 
16 8 
14 7 
14 7 

TTL OUTPUT 



Ci rcle 207 on inqu iry card. 
Circle 208 on Inqu iry card. 

IEEE-488 To TRS-80* INTERFACE 

_!EL 
I !tlllll lflC !lljJlrnll£ l.Ai(JAlllllB I 

Everything needed to add powerful GPIB-488 


controller capability to TRS-80, 


Model 1, Level 2 or DOS 


Mod . 488·808 S225.00 + sn1irnmg insurance S. 1a.:ii 

SPECIFY DISK OR TAPE 

For Model 3 Operation, Contact Factory 

SCIENTIFIC ENGI NEERING LAB OR ATORIES 

11 NEIL DRIVE • OLD BETHPAGE . NEW YORK 11804 

TELEPHONE (5 16) 694 -3205 

· rra11e Ma1k 01 ra:nay Coro There is no atfl!1at1on lKl1wl!'en Sc1en11t1c Engmeer1ng 
lJ.t>OJ.ltG11!S ,1rwi Tandy Corpl)fJll[l·R or Ra.~10 Sflack 

Permanent protection for small computers, communi­
cations, medical and other sensitive electronic equip· 
ment. Surge Sentry works in parallel with the power 
line to shunt destructive power surges in picoseconds! 
Triggers at 10% above the nominal peak voltage. 

At $89.50, it's less than the cost of a service call . 
Easy to install for immediate protection. Several 
models to choose from to fit your specific applicat ion. 

For details and a free brochure, call or write : 

/jj~RISES,INC. 

643 South 6th Street, San Jose. CA 951 12 
(408) 288-5565 

Dealer inqu iries invited. 

S & M Systems, Inc., the "All-In-One" Software Company 
is offering a full line of Business Packages for the 

"All-In-One" Z-89 Microcomputer 
lnseq-80(TM> Business Software Systems 


Indust ry Standard Osborne Based: Accounts Payab le/ Recei vabl e, 

General Ledger, Payroll 


S & M Software: Reta il Inventory Co ntrol , Invoicing, 

M anufacturers Inventory Cont ro l, Custome r M ai l List 


PLUS MANY MORE !! 

A ll Systems ha ve been Fie ld Tes ted and are ready for shipment! 

CALL ABOUT OUR NATI ONAL DEA LER PROGRAM AN D JOIN THE BEST 


IN SE LLI NG THE FINEST SOFTWARE ON THE Z-80 MARKET! 


SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD II, MOD Ill 

AND ALTOS MICROCOMPUTERS 


For Further Information. Contact: S & M Systems, Inc. Or Dial Direct: 1-617-373-1599 
P. 0 . Box 1225 1-617-481-5231 
Haverhill, Massachusetts 01830 
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BY'TE's Bits 


Clarifications 
to TRS-80 
ROM Article 

After reading Terry Li's 
article in the October 1980 
BYTE ("Radio Shack's 
Modifications to the 
TRS-80, " page 182), I feel I 
must make a few comments. 

Adding lowercase to the 
TRS-80 Model I is not done 
by adding or changing a 
ROM (read-only memory). 
In an unmodified TRS-80, 
seven programmable mem­
ory integrated circuits are 
used for the video display. 
When the lowercase modifi­
cation is performed, an 
eighth programmable mem­
ory device is added For bit 
6, which indicates upper- or 
lowercase characters . 

In some cases. a new 
character generator ROM is 
added because earlier model 
TRS-80s had character 
generators that did not give 
good lowercase characters. 

To use lowercase, the 
Level II BASIC ROMs must 
be upgraded. The INKEY$ 
problem seems to indicate 
that this is done when the 
lowercase modification is 
installed. 

LPRJNTing a character 
after PEEKing it from video 
memory is possible. A 

simple BASIC statement can 
check to see if the character 
is in the valid range for the 
printer. If it is not, another 
statement can change the 
ASCII (American Standard 
Code for Information Inter­
change) value to a valid 
one. 

The new Level II BASIC 
ROMs do not have a smaller 
capacity (less bytes of mem­
ory). Some changes have 
been made that consumed 
some of the memory space 
originally used by the 
messages "RADIO SHACK 
LEVEL II BASIC" and 
"MEMORY SIZE". The en­
try points for all 1/0 (in­
put/output) routines are un ­
changed, so most of the pre­
sent TRS-80 software will 
work . Also, no routines 
have been eliminated. 

With the old Level II 
BASIC ROMs, the shift­
down-arrow gives control 
characters when other keys 
are pressed with ii simulta­
neousJy . However, the value 
26 is generated first. When 
the shift-down-arrow key is 
not released, then pressing 
other keys generates the 
control values (eg: 01 for 
"A") . Most software that 
uses the control value 
feature of the TRS-80 
neglects the va lue 26. Any 

of this software, however. 
shou ld work with the new 
Level II BASIC ROMs. 

In regard to using the 
Electric Pencil with the 
TRS-80, a number of pub­
lications have presented in­
formation on how to use the 
Electric Pencil with the 
Radio Shack lowercase mod­
ification. Some commercial 
software is also available for 
mod ifying the Electric 
Pencil. 
Thomas de Man 
Vosi.egge 7 
2318 ZJ Leiden 
Holland 

Sources at Radio S!rack 
told me that all poi11ts made 
in this letter are essentially 
correct. Ho wever, Radio 
S/iack would like a few 
points clarified: When the 
lowercase modifirntio11 is 
performed by Radio Shack, 
the cl1aracter generator 
ROM is often replaced 
because early Model I 
TRS-BOs had character 
ge11erators that had lower­
case cliaraclers wit/10u t 
descenders tliat fell below 
tire line (eg : ··y ," 'g, and 
"p "). The new ROM gives 
tlrese letters true descenders . 
thus making these letters 
111uc/1 easier to read. 

Tl1e r1ew Level II BASIC 

ROMs use the same a11101111/ 
of memory as did the ir pre­
decessors . Radio Siwek lms 
modified some code to cor­
reef keyboard bo1111ce and 
cassette loading prob/e111s , 
and some new code /ms 
been added. Radio Simek 
stresses t'1at nil tire original 
routines are still contained 
in the ROMs and the en try 
points for all published 
routilles re111ai11 
imchanged... .SM 

New Rest rictions 

The USCF (United States 
Chess Federation) has an­
nounced new restrictions on 
the participation of chess-
playing computer systems in 
USCF-ra ted human chess 
tournaments. O nly program­
mers and developers of 
systems can enter machines 
in competition, and 
organizers and directors of 
tournaments may prevent 
computers from partici­
pating in ~rta i n events. 

For more details, write to: 

United States 
Chess Federation 

186 Rt 9W 
New Windsor NY 12550 • 

$GOLD DISK$ CP/M®Compatible Z-80 Software 
AVAIL.ABL E F O R A LL 8 - 5 " ss-so IBM FOR MAT S YS T EMS INCLUDING TRS-ao· · . NORTHSTAR, so SYSTEMS, 

A LSO A VAIL.ABLE O N 5 " OOU B l..E DEN S ITY SUPERBRA I N """ 

GREAT LOOKING LETTERS & REPORTS! 

REPORT WRITER 


TA KE T HE AGONY OUT O F TERM P APE R WRITI N G 
A UTO FOOTNOT ING, TABLE SPAC I N G, H E AD I N GS 
NO R ETYPI N G TO I N C L UDE C HANGES , CORREC T IONS 

ALWAYS PROFESS I ONAL L OOK ING L ETTE RS. FORMS 

SIM P L E M ULTI-LETTE R PRINT I N G 
L E FT A N O R IGHT JUST I F ICAT ION $42 00 

S I MPL E TO L E.ARN, EASY T O USE PPD 

UN-CAN YOUR CANNED SOFTWARE! 
Z-80 DISASSEMBLER 

F EEL COU P E D U P WIT H YOU R C A NNED SOFTW A R E? 
O UR z-ao DISAS S E M BLER R E CRE A TES A SSEM B L Y 
L ANGUA GE SOURCEFI L E:S F ROM ABSOLU T E CODE 
E NA B LING USERS TO E ASILY T AIL.OR P ROG RAMS TO 

M EE:T T HEI R SPE CI F IC N EEDS . T HE 
P RECONOITI O NER A L L OWS T HE $ 72 ~p~ DISASSEMBLER T O DECO DE A SCII.- j C REDIT CAR D S: FREE 24 HR O R D E R S T ATE S Y STE M 8c C ONTROLLE R.BOWER-STEWART & ASSOCIATES 

PHONE, WE'LL C RED IT INVOICE. ONE A L LOW T IME FO R SURFA CE MAIL.I P.O. BOX 1389 
DAY SERVICE. C HECKS, M .0 .'s: TEN I TRA OEMAR K S · "D I GIT A L R E S E AR C H.VISA' HAWTHORNE,CA.90250WOR K D A Y H OLD. CA. R E S: A O O T AX , " RAOIO SHAC K , "' INTE RTEC. 

(213) 676.5055 
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...--------MARVMAC INDUSTRIES, INC. --------... 

To Place An Order Questions & Answers 
From Outside Texas & Orders 

1-800-231-3680 Texas 1-713-392-0747 

BRAND NEW IN CARTONS DELIVERED. Marymac lndus1ries owns & opera1es Radio Shack® dealership in Katy , Texas . Warran­
ties will be honored by all company owned Radio Shack stores, & participating franch isee and dealer au thorized sales centers . Save 
State Sales Tax. Texas Residents Add Only SOJo Sales Tax. Open Mon .·Sa1. 10·7. We pay freight and insurance. o extra charge for 
Master Charge & Visa .. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire , Texas. Write or visit us at, 
21969 Katy Fwy , Katy (Houston), Texas 77450. 

WE OFFER ON WE ALWAYS 
REQUEST OFFER 

Federal Expre11 la NO extra charge for M111ter Charge 
or Vi11 

Houston Intercontinental Airport 0 0 We always pay the freight and 
Delivery insurance 

U.P.S. BLUE 0 0 Toll free order number 

No Tax on Out of Texas ShipmentsI 


References from people who have 0 la Our capability to go to the giant Tandy 
bought computers from us probably Save Computer warehouse 5 hours away, 
in your city in Ft. Worth, Texas, to keep you in10°10 15°10 
 stock. 

EDMcMANUS OR MORE JOE McMANUS 

Model Ill (~ ~ In Stock• 

Store #G-189 

In •tock TRS-80 Model 
II and Ill 

The Ki.>y ~uenual Acee ·s t\.lethod (ISAM) for rlw proft>~sional
In :nany succe~ lu l applica tions since 1977 
Ust>d by equipment manufacturers like Cromernco · Philips . 
Ru ns on floppy or hard disk sys1ems under CP·M . CDOS. 
IMDOS. w11h a special \·ersion for UCSD P.iscal 
[a y m1erfaces to CB1\SIC 2 . Microsof t B<1s1c. Fortriln. 
Pasca l. and asse mbly lang uage . 

Fea t ures : 
e Any number of kel,)s 

e Fixed. uariable. and dota sensitive records 

0 B- 1ree file s truc/ttre with no ouerflow Ol'eas 
insures fas1 access 

0 Access by full or partl(I/ keys. sequential n l0(1eme111 
in both directions. and ace •ss by record 11umbe1· 

0 Au1omot ic disk space reclomotion 

e Self- reorgan izing files 

e Files may span tip ro 4 disks 

0 Powerful t1tiliry package included 

0 Written in machine /01iguog<> for speed & efficiency 

e Requires only 5k of memory 

- S ing•e 1o.i1o0 ohjt' c l l lc1:ni::t! ~ 3q5 
Oerno ):>~~ck.age on a- SSSIJ CP M fornm1 S riO -­ c~t1i forni 11 r sich: ru.., add U :t>a lC'.., tax 

OEM & 0 .-.a l"r hu­1uir"ier­ l md ll.'d 

compureir a pplica rions 
~ J "Jo G1.11 :.••• S I•· ~n. ~ t , .....1.11 t 1.., • ! • J 

Circ le 212 on inquiry card. 

HP-•1C 
Card Reodcr (•ICJ 
Ptin1ar (41 C./ 
THE WANO f<ICJ 
HP ·67 
HP .97 
HP .34( 
HP ·JaC 
HP -3JC 
HP·38E 
HP·37E 
HP.J3E 
HP-32E 
HP-31E 
262•A Termmo l 

HP·85 

HEWLETT-PACKARD'S 
Calculators at 

Discount Prices 
r//'jj'I HEWLET T 
~~PACKARD 

UST PRICE 

' 295 
'2 15 
'38S 
'12S 
'375 
'750 
'150 
'ISO 
'110 
'120 
'75 
"IO 
'70 
•so 

' 1495 

FARNSWORTH P.RrCE 

'259.00 
'193.00 
'341> .00 
'l2S.OO 
'3 18.75 
'637.50 
'13.5 .00 
' 135.00 
'99.00 

'101.00 
'(>J .75 
'76.SO 
'S9.SO 
'42 .)1) 

'1395 .00 

Personal Computer 
Rog ·mo Sale $2895 

·ADD SHIPPING CHARGES· 
1ll1f'IOI' Rei 1dol'lti. odd S.2S ~. Soles 1011 
VISA ·MASTEJI CHARCE·CASHIEA CHECK 
Pert-onol Ch•c~ Of( · A.lfow 10 dovt 
lor b ank clnoronco. 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Fa rn •war1h Avo . 
' tmmrid10Pely S ol EW Tottwoy) 
Aurara , IL (312 ) 85 1·3888 
WEEKDAYS 10-8 . S.Af 10-5 
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The Phone Link Acoustic Modem 
Sleek .... Quiet ... . Reliable 

U.S. ROBOTICS INC. 

203 N. WABAS H 
SUITE 1718 
CHICAGO. ILL 606 0 1 

(312 ) 3 46 -5650 

FIG * 
FORTH 
for CP/Mt 

Conquer the w ai l while the edilo r o r compiler loads. Conquer excessive 
disk 110 . Conquer b<)redom during yet another comp ilat ion or assembly 
jusl to squash a l iny bug. Conquer memory squeeze on app lication 
p rograms. 

Timin Engineering now offers CPI M users a co mplete, in1e1;ra1ed, 
memory resident fu l l FORTH syslem. Pow erful editor. Incrementa l 
FORTH compi ler. 28018080 assembler. Virtual memory. F.1>! .17 
second /K-byte disk 110 , Top leve l command processor . All using your 
stand, rd CP/M BIOS. 

Ready 10 run fo r only $95 . User M anual , lone, S20, credi ts toward 
software purchase. 

Place your o rder today- Then go FORTH ancl conquer! 

00 
<\0-9do_ 

MITOUll L TIMIN ENGINlUINGCOMPAN'Y 
l)i75Gl~E: Sl E A\'lNU l • S.U lrll l • 
S~ OllGO · C.U I FUN:N I J\'?11:1 1 · 

~...r,, .. ..- ... 1uo-.wt."""""-.1'... kdnu.n,.w. .... 1-1 ..,~ ..· ~ll"fll'~ 1~n p....~ .. ,.... ,._,... <lifn>...,,t..~t.......,.dn.. 
~ •llt ' U• .,.._.,,.h..,.ro ...-.c.1.... •a..._..ioC.OD unJoi!<..J,.c....,......,-11ir.... '"""'_,.,..,....,.1,i1,ia-.i.....wni.plrMordt • ' t.1• 

~1uu1 •..,-1t~ 1• 0.,,..i1 ......""hlmp 
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Software Received 

Data Master. Accessory 

package to Information 
Master (see separate listing) 
for the Apple II. Floppy 
disk, $100. High Tech­
nology, POB 14665, Okia­
homa City OK 73113. 

The Pascal Data Base. 
Data base for the Apple II. 
Floppy disk, $400. Arizona 
Computer Systems Inc, POB 
125, Jerome AZ 86331. 

Information Master. Data 
base for the Apple II . Flop­
py disk, $150. High Tech­
nology, POB 14665, Okla­
homa City OK 73113. 

(T.(l.C))-LISP. Version of 
LISP programming language 
for CP/ M computers . Cas­
sette, $150. The LISP Com­
pany, POB 487, Redwood 
Estates CA 95044. 

Linear Circuit Analysis 
Program. Electronics 
analysis program for the 
PET I CBM. Cassette, price 
not available. Commodore 
Business Machines (UK) 
Limited, 818 Leigh Rd 
Trading Estate, Slough 
Berks, England. 

Single Disk Sort Version 
2.0. Disk-sort utility for the 
Apple 11. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Text File Copy. Word­
processing utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer AA 
Hillcrest Sta, Little Rock AR 
72205. 

The Datacope Scribe. 
Word processor for the 
Apple IL Floppy disk, 
$79.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Microcomputer-Aided 
Design of Active Filters. 
Electronics analysis program 
for the Apple II. Cassette, 
$16.95. Hayden Book Com­
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

Super Nova, Graphics 
game for the TRS-80. Cas­
sette, $14.95. Big Five Soft­
ware Company, POB 
9078-185, Van Nuys CA 
91409. 

Up Periscope. War game 
for the TRS-80. Cassette, 
$14.95. Ramware, 6 South 

St, Milford NH 03055. 
Warpath. War game for 

the TRS-80. Cassette, 
$14.95. Ramware, 6 South 
St, Milford NH 03055 . 

Disk-0-Tape. Utility pro­
gram for the Apple II . 
Cassette, $12. Dann 
McCreary, POB 16435, San 
Diego CA 92116. 

Asteroids in Space. 
Graphics game for the Apple 
II. Floppy disk, $19.95. 

Quality Software, 6660 

Reseda Blvd, Suite 105, 

Reseda CA 91335. 


Monty Plays Monopoly. 
Computer-opponent pro­
gram for the Apple II. Flop ­
py disk, $34.95. Personal 
Software Inc, 1330 Bordeaux 
Dr, Sunnyvale CA 94086. 

The Voice. Utility pro­
gram for the Apple II. Flop­
py disk, $39.95. Muse Soft­
ware, 330 N Charles St, 
Baltimore MD 21201. 

Interactive Fiction: Six 
Micro Stories. Role-playing 
game for the TRS-80. Flop­
py disk, $14.95. Adventure 
International, POB 3435, 
Longwood FL 32750. 

Pascal / Z Version 3.0. 
Version of Pascal program­
ming language. Eight-inch 
floppy disk, $395. Ithaca 
lntersystems Inc, 1650 Han­
shaw Rd, POB 91, Ithaca 
NY 14850. 

Adapt.able UCSD Pascal 
System for CP/ M. Version 
of UCSD Pascal program­
ming language for CP/M 
systems. Eight-inch floppy 
disk , $350. Softech Micro ­
systems, 9494 Black Moun­
tain Rd, San Diego CA 
92126. 

Asteroid. Graphics game 
for the Apple II . Floppy 
disk, $19.95. Adventure In­
ternational, POB 3435, 
Longwood FL 32750, (305) 
682-6917. 

EMU 02. 6502 machine­
language emulator for the 
TRS-80. Cassette, $24.95 . 
Allen Gelder and Company, 
POB 11721, Main PO. San 
Francisco CA 94101. 

Super Step. Single-step 
routine for Z80 machine 
·language on the TRS-80. 
Cassette, price not available. 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco CA 94101 . 

Super Tiegs. Machine 
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Save on Calculators 

HP 41C Sc~1111ll{ ?19 95 Ff,'ij9 HEWLETT 
C;1 1d R iaer tof -' ~C 10~-gs 
Prui.1e-1 11)1 H:P""41C 1" 9S 
Op11c~I 1/JANO rot 4 r c 99 '!J!i 
Mtfl101) Moodulo Jor UC: l9 ~ 
HP liC Sc1111t.11c 1199!1 
HP 38~ Bui;;mru 119 96 
HP llC Sc1H1t..l1c B' ~ 
~lP" 31[ B111o PrQlil Sl '5o 
HP lll All., Sc-onuhc 58 ~ 
HP GJ Sc1111U11c pto~ 2&1 ~ 
HP-'J Sc1ent nrog pr10M~ S17 1% 

·c~ s. l~ndJ hu con1rnullu'l t2"1eP1or y 
Wu C:iiJUY iiJ I• (lng1mQ11s. :r. lotl (II HP 
.gO<Jrtt ... d HP iictoucwru 111 all 
nrnes 

rmmedr.a>lt:: i:t11h 1,1•rv on •II HP p•odluc:u. If' 111011 of lh! CHM 
Or.ti 'fC'i>r gu11J.a111~i: bv Hf cin.a l talc.. 90 d,1v'5on1;.g1n111.11t1 rs AU llflltl ca11•:n ltl f 

~e,a PACKARD 

HP-&3 COMPl/TfA 

TCXAS INSTRUMENTS " 
11;; 3191 SpeJl llt11t Spell Milil 
Tl !>Cl 3;91 f t ~f!dlib1.a11es 31~ Set-l:!il Dtld Af!.ad' 14~ 
11 JJ 1191 f lSl)10pMIC'I 19~ Spu and M.tltl 6191 
11~ 119\ rtSl115 1mr.1e-1 6191 U nguugt Tu'!Ot 11991 
Tl 19 1~91 Ii ~100 3991 L11,up1itye rea ctitr 19 ll~ 
fl·'JEC '39'> n .5213 comic~ p1n1r C..11 \IS l.hn Ana s.111 43~ 
11;1 49 91 ri.s21s com1c;al g1n l ~ Cill UI 8 t.1:;.11HJ$$ Cnrd 3!U5 
Pornor fl·S2U c;:omrt;;at p•nlr C11J ti:.: lrwa$tn1(111t Anvl'f11 OB g; 
tcr S.~1 -AC 1c.g~ u .s;mc:eimrcal prnlr t.aU\I' Nf!\"1 11 IOtQA Uio93 

Ol'jmPIC 5'1.ltS comPAn" inc 
216 Sa>uth OJ1la1dAnin.n • PO Bu 7t545 • los A11gelcis. CA 9CCIM 

1213) 331-3911or121:11311-t~ • T•I•• 61-Jm 

FREE Catalog 

New 4-way relief from problems with 
Computer/WP supplies and accessories. 

1. 0 ne-stop shopping. 
Jnmac(formerlyknownas 

Minicompuler Accessories 
Corporation) has a catalog 
ot over 1 000 products. Every­
lhing from racks and Jine­
prinler paper lo connectors 
and cables. Each designed 
to help keep your minicom­
puter or word processing 
syslem up and running. 
2. Hassle-free ordering. 

lnmac lets you order by
mail or phone. So keep this free 
catalog close. It makes !hose once-tough lasks like 
ordering your magnelic media easy, lasl and foolproof. 

~..:.-

::-----=:::::::._J 

3. Fast shipment of just the quantity you need. 
lnmac ships your order wilhin 24 hours from centers in 

California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your producls 10 your 
inslallation even faster, with no minimum-order requirement. 
4. Field-proven quality means precision performance. 

lnmac guarantees every producl in these 70 pages for 
at least 45 days. And even some for up 10 len years. 

• Send for your FREE•HH18C lnmac catalog or call 
- ....-.... .....__..,," .~•,,~.... - (408) 727-1970 today! 


2465 Augustine Drive, P.O. Bo~ 4780, Santa Clara, CA 9505 1 
Cl 19'79 1n1ern:at1ona1 Mmieomputer Accessories COrpora11on 

From Ballet on Broadway 
to Billiards in Dallas . .. 

people are finding unique ways to use the Powerful SclTronics REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet or the sim­
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

Here's Why: 
[21 Controls 256 BSA remote switches-not just 16 
[21 Hardware driven-requires minimum software 
121 No ultrasonic link-prevents erratic operation 
[21 No BSR command module necessary 

Real Time Clock gives Remote Controller an added dimension! 
Real Time Clocks are now available to make your remote control ler even more 
powerful. The RTC featu re allows for energy consumption scheduling, event 
scheduling and much more. Your imagination Is your only limitation when it comes 
to the ways which th is RC/RTC combination can be used . 

Sena c.McK SciTronics Inc. 
or m0110y 523 S. Clewell SI., P.O. Box 5344 Real Time Clocks leature:order to· Bethlehem. PA 180 15 

(215) 868-7220 Lithium battery back-up 

Pjease lisl system with which you plan to use Crystal controlled accuracy (.002%) 

perlpheraL Master Charge and Visa accepted . la Clock generates Interrupts (seconds, minutes, hours) for foreground/background operation 

PA residents add sales lax. COD's accepted . la Complele software In BASIC to Set and Read clock 


S· tOO CONTROLLER BOARD 
S-100 REAL TI ME CLOCK BOARD 
ENCASED CONTROLLER 

(TRS -80, Apple II etc .) 
ENCASED CONTROLLER &REAL 

TIM ECLOCK (TRS-80, Apple II etc) 
APPLE II CLOCK BOARD 

$159. 
$159. 
$184. 

$269. 
$129. 
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SoftwwareReceived---------------------------------------------­
utility to relocate Radio 
Shack T-BUG software. Cas­
sette, $9.95. Allen Gelder 
and Company, POB 11721, 
Main PO, San Francisco CA 
94101 . 

Enhanced Paper Tiger 
Graphics Software. High­
resolution image printer for 
the Apple 11. Floppy disk, 
$44.95. Computer Station, 
12 Crossroads Ctr, Granite 
City IL 62040. 

Visilis t. Utility program 
for VisiCak and the Apple 
II. Floppy disk, $19.95. 
Computer Station, 12 Cross­

roads Ctr, Granite City IL 
62040. 

Mailing List. Mailing list 
software for Heathkit / 
Zenith computers. Floppy 
disk, $49.95. Hayden Book 
Company, 50 Essex St, 
Rochelle Park NJ 07662. 

Programming in Apple In­
teger BASIC. Tutorial soft­
ware . Floppy disk, $39.95. 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662. 

Conflict. War game for 
the Apple II . Cassette, price 
not available. Keating Com­

puter Services Pty Ltd, POB 
448, Double Bay, Australia 
2028. 

Indexed Sequential Access 
Method. ISAM disk soft­
ware for the PET ICBM 
computers. Floppy disk, 
$99.95. Creative Software, 
POB 40, Mountain View CA 
94040. 

Mychess. Chess program 
with graphics for the 
TRS-80. Floppy disk, $50. 
Computer Services, 2431 
Lyvona, Anchorage AK 
99502. 

Helicopter Battle, 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

~ TM 

The MAG1( WAND Word Processing 
System offers you the best features of any system 
in the micro market 

FEATURES INCLUDE: 

Fu ll-screen text editor 
Simple, conlrol key operation 

Edit programs as well as text 
Assemble. compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library fi les 
Merge part or aH of one lile wilh 
another 

Spool printing 
Print a lile while editing another 

Easy page formatting 
Simple commands set margins. page 
length, etc . 

Override commands at run-time 
Give any command from the key· 
board as well as 1n lile 

Variable pitch control 
Change pitch in mrd-line. even 
mid-word 

Up to 128 user-defined variables 
String, numeric or dollar format 

Form fetter generation from external 
data fi les 

Compatible with both sequential and 
lixed -record lites 

Conditiona l commands 
Any command may be conditional 

Print to disk and /or printer 
Save all or part of output on disk 

Switch from specially printer to CP /M 
list device 

Print the same file on either special ty 
or standard printer 

Version 1 . 1 is now available 

EASE OF OPERATION 

With all its power. the MAGIC WAND is 
remarkably easy to use. This is no acci­
dent. The command structure is designed 
to be flexible and logical so that you can 
perlorm basic functions with a min imum ol 
commands. 

We have included in the manual a step­
by-step instructional program. for the per­
son wl10 has never used a word-proces­
sor before . The trainee uses sample liles 
tram the system drsk and compares his 
work to simulated screens and printouts. 

In add1t1on to the lessons, the manual 
has a complete documentation of the 
command structure. special notes for pro­
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual 1s typeset. rather than typewritten, 
lor grealer legibility. 

We have written the manual 1n non­
technical English. because we wanl you 
to read rt . We don 't overload you wilh a 
bunch of Jargon that could confuse even a 
PhD in Compuler Sciences. 

We send out newsletters so lhal users 
of the MAGIC WAND can learn special 
applrcat1ons or the pnnt commands. For 
example. we m1gh1 show you how to cre­
ate a mailing lrst or set up an rnde~ for 
a Ille. 

In shor t. we've done everything we can 
to make things easy for you . Because the 
best soltware in the world is just a bunch 
of code rf you can 't use 11. 

For more information , cal l or write : 

smo.\\ \>us\t\.~s Q.\l\)\\c.o.Uons~ \nc.. 
3220 Louis iana • Suite 205 • Houston. Texas 77006 • 71 3·528-5158 

· 1 ' ,1 I" ••• #-..)"'.l<'-' ' ••• • I l 1• I fl, ,,..-1 C!~f 
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Graphics game for the Atari 
400 or 800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St , Chicopee MA 
01013 . 

Tractor Beam. Graphics 
game for the Atari 400 or 
800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Disk Cataloger. Disk­
utility program for the 
TRS-80. Cassette, $16.95. 
Hayden Book Company, SO 
Essex St, Rochelle Park J 
07662. 

Energy Miser. Energy-use 
estimation utility . Cassette, 
$19.95. Hayden Book Com­
pany, 50 Essex St, Rochelle 
Park NJ 07662. 

Chem Lab Simulations I 
and 2. Tutorial simulation 
programs for the Apple II . 
Floppy disk , $99.95 each. 
High Technology, POB 
14665, Oklahoma City OK 
73113. 

Infinite BASIC. BAS!C­
language utility for the 
TRS-80. Floppy disk, 
$49.95. Racet Computes, 
702 Palmdale, Orange CA 
92665. 

Infinite Business. Exten­
sion to Infinite BASIC (see 
separate listing). Floppy 
disk, $29.95 . Racet Com­
putes, 702 Palmdale, Orange 
CA 92665. • 

BYTE·s Bugs 

Listing Credits 

The program for "Lost 
Dutchman's Gold," by Bob 
Liddil (December 1980 
BYTE, page 268) was 
translated from the Radio 
Shack TRS-80 to the Apple 
!I by Jamie Tietjen . 

Moore's Number 

The October 1980 BYTE 
contained an error on page 
347 in the ·what 's New" 
section. The phone number 
for Moore Business Forms 
Inc should read (800) 
323-8325. We are sorry for 
the inconvenience this has 
caused. • 

296 



•••• 
- ---

Ci rc le 220 on inquiry card. 

PIJAtHA$[ P{l\MOltUI 
o-uc11111,t1CJ 1t r.tlltE 11 MOS H MOS l4MO$ 

LA36 OECwriter II . . . 51 .695 5162 s 90 s 61 
LA34 DECwri1ef IV ....... . 1.09S 105 58 40 
LA34 O!Cwri1er IV Forms Ctrl ... 1.295 124 68 46 
LA120 OECwri1er Il l KSR ... ... 2.4% 239 140 90 
LA120 DECwriler Ill RD .•. • . 2.295 220 1l2 83 
VTI 00 CRT DECscope •.•.• . 1.895 182 102 69 
VT132 CRT OECscope ....• . ... 2.295 220 W2 83 
Tl745 Ponable Terminal •.• . •.• 1.595 153 SS 58 
Tl765 Bubble Memorv Terminal • 2,595 249 138 93 
Tl783 Portable KSR. 120 CPS .•• 1.745 167 93 63 
Tl7S5 Portable KSR, 120 CPS •.• 2,395 230 128 86 
Tl787 Portable KSR . 120 CPS • .• 2.1145 273 152 102 
Tl810 RO Printer ............ . 1,895 182 102 69 
Tl820 KSA Prinler ... .. . . . . . 2.HIS 211 117 BO 
730 Oest Top Printer . 715 69 39 26 
737 WrP Dest Top Prinler •...• 895 86 48 32 
704 RS232·CPrinter •• . ..•.•.. 1.795 172 96 65 
6081 High Speed Band Printer . • 5,495 527 293 198 
DT80r 1 CRT Termlnal •..•• . ••. 1.795 172 96 65 
DT80i1l 15" Screen CRT ..... . 2.295 220 122 83 
DT80r• SAPL CRT .. .... . ...... 2,095 200 112 75 
Dl80•SL APL 15" CRT , • .. ... . • 2.595 249 138 94 
AOMJA CRT Terminal . 875 S4 47 32 
ADMJlCRTTermlnal .. .. •.• . • 1,450 139 78 53 
ADM42 CRT Terminal • . • . • . . . . 2. 195 211 117 79 
1420 CRT Terminal ... .. . 945 91 51 34 
1500 CRT Term inal 1.095 105 58 ~o 
1552 CRT Terminal ..... . 1.295 125 70 48 
Letter Qualil'; KSR. 55 CPS ..... 3.395 326 181 123 

·····Letter Oualll\' RD . 55 CPS 2.895 278 1S4 104 
2621A CRT Terminal .. . .. .. .. . 1.495 144 BO 54 
2621 PCRTTerminal .. . ... 2.650 255 142 96 

FULL OWNEllSHIP AFTER 12 OR 24 MONTHS• HJ'/, PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 

.\COUSTICCOUPLERS • MODEi.iS • IH!RM•l PA!'!R • Rl890NS • INl!RIAC[ l.IOOUl[S • l!OP~t 01 uwrs 


OTHER POPULAR TERMINALS. COMPUTER PERIPHERALS ANO COMPUTERS AVAILABLE . 

TRANSNET CORPORATION 
1945 ROUTE 22 •UNION, N.J. 07083 • (201) 688-7800 
TWX 71 0-985-5465 

Circle 221 on inquiry card . 

&\IJI:C.1 ;JfA $•1 i •ti:uD•)i.i IQ;ftJ;f PJI 

$670.00 MODEL I 
16 K Level II w ith Keypad 

26 - 1056 

$3500.00 MODEL II 
MODEL 11, 64K 

26 -4002 

$875.00 
MODEL Ill 

MODEL Ill 16K RAM, 

MODEL Ill BASIC 


26 - 1062 


WE ACCEPT CHECK, MONEY OROER, OR 
PHONE ORDERS WITH VISA OR MASTER 
CHAROE. SHIPPING COSTS WI LL BE AOOE D 
TO CHARGE ORDERS. DISK DRIVES. PRINT· 
ERS. PERIPHERALS. AND SOFTWARE ­
YOU NAME. WE' VE GOT IT. FULL FACTO AV WAAAANTY 
WRITE OR CALL FOR OUR COMPLETE ON ALL ITEMS SOLO. 
PR ICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN , MICH . 48160 
(313) 439-1508 (313) 439·1400 

c & s ELECTRONICS MART rs AN AUTHORIZED TRS eo• SALES CENTER STORE #R491 

.• ··.· ~· ::: "·f l 

~-------------------Spend both more wisely with CBS.-------. 

THE CONFIGURABLE BUSINESS SYSTEM™ is a 
ready-made set of programs that lets you custom­
ize your computer without ever using a complex 
programming language. 

So you can spend your time so lving problems. 
Instead of spendi ng money wasting you r time. 

Disks and manual, $395. Manual only, $40. 

CBS Disks can fit any 8080 or Z80 computer with 
CP/M." Your OMA representative can tell you 
about OMA.DOS, our CP/M compat ible operati ng 
system, and ASCOM, an Asynchronous Commu­
nication Contro l Program. 

• It takes the trial and error 
out of trying out a program. 

• And the mumbo-jumbo 
out of ta lking to a computer. 

• In fact, CBS pre-packages 
as much of your program as 
is humanly possible. 

DMA • We speak your language.CPIM" is a Trademark of Dfgilal Research Corp. 

DYNAMIC MICROPROCESSOR ASSOC IATES• 545 Fifth Avenue • New Yorl\, New York 10017 • (212) 953-1721 • MasterCharge and VISA accepted 


Circle 222 on inquiry card. BYrE Jonua ry 1981 297 


http:MODEi.iS


Circle 223 on inquiry card. 

MICROPROCESSOR SUPPORT l.C.'S 
WE GUARANTEE FACTORY PR IME PARTS 

2708 1KX8 EPROM 3 Supply 
2716 2KX8 EPROM 3 Supply 
2716 2KX8 EPA OM 1 Supply 
2732 4KX8 EPROM 1 Supply 
4116 16KX1 DYNAMIC 3 Supp ly 

4116 16KX1 DYNAMIC 3 Supply 

4164 64KX1 DYNAMIC 1 Supply 

41 18 1KX8 STATIC 250 ns 

2114 1KX4 STATIC 250 ns 
2114L 1KX4 STATIC 250 ns 

3242 $11.00 8224 s 2.95 
8155 17.50 8226 3.95 
8185 29.95 8228 5.50 
8202 45 .00 8238 5.50 
8205 3.95 8243 6.00 
8212 2.75 8250 15.95 
8214 5.25 8251 6.95 
8216 2.75 8253 12.95 

450 ns $5.50 
450 ns $11.00 
450 ns $11.00 
450 ns $35.00 
200 ns 8/$36.00 

32/$136.00 
300 ns 8/$32.00 

32/$120.00 
250 ns $130.00 
EXTRA SPECIAL 

$16.00 
$4.25 8/$32.00 
$4.50 8/$34.00 

8255 $ 6,50 
8259 17.95 
8275 32.95 
8279 13,95 
8282 6.70 
8283 6.70 
8284 5.85 
8755 49.95 

TO ORDER: Send HANLEY ENGINEERING 
check , money order or 
charge card C.0.0. P.O.BOX 21432 
Please include $3.00 
shipping. For C.0.0. SEATTLE, WA 98111 
allow for shipping and (206) 633-3404 
$2.00 c.o.o . fee. 

Send for f ull catalog lncludin9 74XX, 74LSXX and CMOS l.C.'s. 

APPLE II COMPUTERS 

16K APPLE II 949 .00 
32K APPLE II 994.00 
48K APPLE ti 1039 .00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 
APPLE SOFT CARD 1 59 .00 
INTEGER CARO 1 59 .00 
PASCAL SYSTEM 425 .00 
SILENTYPE PRINTER 525 .00 

RAM MEMORY 
FOR TRS-80. APPLE II 
16K SET 4116's 45 .00 

NORTH STAR COMPUTERS 

HRZ-10-32K-ASM 2125.00 
HAZ· 2D·32K·ASM 2475.00 
HRZ· 1 0 ·32K·ASM 2375.00 
HAZ-20-32K·ASM 2990.00 

VERBATIM DISKETTES 
BOXOF10 5Y." 29 .50 
BOX OF 10 B" 39.50 

FREDERICK COMPUTER PRODUCTS 

MUNICIPAL AIRPORT 


FREDERICK. MD. 21 701 

(301) 694-8884 


Books Received 

The following is a list of books received at BYTE Publica­

tions during this past month. Although the list is not meant 
to be exhaustive, its purpose is to acquaint BYTE readers 
wl!h recently published titles in computer science and 
related rields. 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. 

The Art of Electro11ics. 
Horowitz and Hill. New 
York: Cambridge University 
Press, 1980. 17.7 by 25.l cm 
(7 1/ 4 by 10 1/ 4 inches), 716 
pages, hardcover, ISBN 
0-521-23151-5, $24 .95. 

Co111p11ter Programnri11g 
i11 the BASIC Lallguage. 
Neal Golden. New York: 
Harcourt, Brace, Jovanovich 
Inc, 1981. 15.3 by 22.6 cm 
(6 '1. by 9V. inches), 312 
pages, hardcover, ISBN 
0-15-359090-4, $7.50. 

Computer Security , 
A Manageme11t Audit 
Approach. Norman L Enger 
and Pau l W Howerton . ew 
York: AMACOM, 1980. 
15.3 by 22.6 cm (6 1/ c by 9'/• 
inches ), 264 pages, hard­
cover, !SB 0-8144-5582-4 , 
$21.95. 

Data Base: Structured 
Teci111iques for Desig11, Per­
fom1e111ce, a11d Management. 
S Aire . Somerset NJ : John 
Wiley & Sons, 1980. 15.3 by 
22.6 cm (6 Vi by 9 1/ 4 inches), 
442 pages, hardcover, ISB 
0-471-05267-1 , $27.95. 

Electrical Wiri11g Hand­
book. Edward L Safford . 
Blue Ridge Summit PA : Tab 
Books Inc, 1980. 12.5 by 
20.2 cm (SY,, by 8 '1• inches). 
432 pages, softcover, lSBN 
0-8306-1245-9, $8. 95; hard­
cover. ISBN 0-8306-9932-5, 
$15.95. 

Ha11dbook of Micro­
processor Applicalio11s . John 
A Kuecken . Blue Ridge 
Summit PA: Tab Books Inc, 
1980. 12.5 by 20.2 cm (S Y,, 
by 8 '!. inches), 308 pages, 
softcover, !SB 
0-8306-1203-3, $8. 95; hard­
cover, ISB 0-8306-9935-X, 
$14.95. 

Pascal. David L Heiser­
man. Blue Ridge Summit 
PA: Tab Books Inc, 1980. 
12.5 by 20.2 cm (S Y. by 8 '!. 
inches), 350 pages, soft-

cover, !SB 0-8306-1205-X . 
$9.95; hardcover, !SB 
0-8306-9934-1. $15 . 95 . 

Principles of Firmw are 
E11gineeri11g in Micro­
program Control. Michael 
Andrews. Potomac MD: 
Computer Press Inc , "1980. 
15 .3 by 22 .6 cm (6'1• by 9 y, 
inches ), 347 pages, hard­
cover, !SB 0-914894-63-3, 
$21.95. 

Progra111111i11g i11 BASIC 
fm· Personal Comµ11/ers . 
David L Heiserman. Engle ­
wood Cliffs J: Pren\ice­
Hall Inc, 1981. 15.3 by 22.6 
cm (6 '1• by 9 114 inches), 333 
pages, softcover, ISBN 
0-13-730739-X, $7. 95; hard­
cover, ISBN 0-13-730747-0, 
$17.95. 

A Refere11 ce Guide to 
Practical Electronics. Robert 
G Krieger Sr. New York: 
McGraw-Hill Book Com­
pany Inc, 1981. 13.1 by 20 
cm (5% by 8 inches). 212 
pages, softcover, ISBN 
0-07-0345492-8, $7.50. 

6502 Sofhvare Design. Leo 
J Scanlon . Indianapolis IN : 
Howard W Sams Company 
Inc, 1980. 13.1 by 20.8 cm 
(S.Y. by 8 '12 inches). 270 
pages, softcover, !SB 
0-672-21656-6, $10.50. 

ZBOOO Assembly Lm1g11age 
Progran1111i11g . Leventhal, 
Osborne, Collins. Berkeley 
CA: Osborne / McGraw-Hill , 
1980. 15.9 by 22.6 cm 
(6 '12 by 9 1/ • inches), 604 
pages; softcover, !SB 
0-931988-36-5. $19.99. • 
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SPECTACULAR 

Offers 

5 V•" or 8"" 
BASF '"A.EXYOISl(" Diskettes ...... 10/ $ 2 4 
Superior quality 
darn stO<age medium. 5'A'' or 8" Vinyl $S 

Storage Pages 10 /oortif.OO and 
guaranlt!l!d 100% 
E:rror rree. W1ite tor Quantity di&eoun1s 

'Sin9le sided I Single Ocnsf1y 

C-10 CassetteSFD CASSETTES Sooic Weld
"Super Ferro ~mic" Housing . . .. .. 10/ $ 7
Using lhe fincs1 
Aqfa PE 61 1 mpe Alld10Cp/-fol5-~ 

Cas:setta Alblrnin s pro1essional 
Page .......... $1.89
quality hcus.ng. 
Write for uan1i1 discounts 

U6RARY CASE 
3·ring bindor album, Library 3-mg binder $6.50 
Pro1ec1s vour va luable 
ptograms on disks or 5 Y. " mini Kos·sette/ 10 s2 .43 
cassoues. Fully 
enc lose<i and 8 " Kas -se tte/ 10 S2 .99 
prornc:u~d on a11 sides 
similar 10 Kas·sane 
S\OtDQO box. Write for quantity discounts 

DISK ETIE DRIVE 511.'' or 8 " KIT 
head cleaning kits 

•• 
.. 

prewnl head INTRODUCTORY 
crashes and insure PRICEofllcion1 orror­
lree operalion . $19.50 
HARDHOLE 8.. applica lor .... . ...... 64 .00 
reinforcing ting of 5't. " applicato r •• ,., •• ,,, 93.00 
• 0~~hd~!"{.g~tects 8 " ~vto• ha rdholos [50) • se.oo 
ramago. 5'1' mylar hardholes [501 $6.00 .................... 


VISA • MASICRCHAAGf • MONEY OROERS
PRODUCTS CERllAED OiECK • FOR PERSONAL om::xs
631 " B" SL AUON 2 WEEKS • C.OD. REQUIRES A 1CllO 
San Diego, DEPOSIT • CAL RES. ADO 6% SALES T.AX 
CA 92t01 Miii. S2 SHIPPING & 'IANOUNG • MINIMUMAB M
(714) 235-6602 ORDER S10 • SATJSFACTION GUARANTEED 

OR FUU. REFUNO. 

CATCH THE S-100 INC. BUS! 


OUR 
LIST SPECIAL 

PRICE CASH 
EACH PRICE 

Godbout RAM XX-16K Static 
Memory A&T. 399 .00 319 .00 

SSM PB-1 270812716 Programmer 
Kit 179.00 125.00 

S.D. Systems Z-80 Starter Kit 401 .00 342 .00 
North Star Horizon Chassis only 

with 12 slot Motherboard. 
2 Serial & 1 Pa ralle l Port, PIS 995 .00 750.00 

Thinker Toys 8" Add on Drive 
WICabinet & PS 795.00 625 .00 

Shugart SA 801R Base Drive 650 .00 425 .00 
Ithaca lntersystems MPU-80 

Series 11 395 .00 316.00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts . 

Shipping & Insurance Extra. 


We carry all major lines su~h as 

S.D. Systems, Cromemco, llhaca lnlersyslems, North Star• 


Sanyo, ECT, TEI, Godbout , Thinker Toys, SSM. 

For a special cash price, lelephone us. 


S-~DD .. inc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours : Mon.· Fri. - 10 a.m. to 6 p.m. 

Why Do Professionals Prefer 

BECAUSE BECAUSE 
• Umque s.ortwa.re • Tecnnic al support • Ouic: Unique switt rout ing cyberne11cs response sys tem 
aci11very • E.stabl•s.hed C'ompany • Aele-asin 2 gives you no-nonsense technical answers 1hat save
CP M ($Omc paek.age:!i unde1UNIX' and TRSD8S' l you time Ca ll: (714) 848· 1922. 

rMPon:M!' • user onen !al1on • Compeh11lH! prices. 

• Ouaillly s.oBware • In-house e..:~e(ll!e' • ~as1 

• Cu-stomEH service • \tlb.l1~m••· m001~ • On~Jli 

l'l.3rdware (CP! M :ind UNIX ...ers1ons• 


• N EW RM/COBOL.' •ppllcollono: 
• Order Enlryll nven to.ry • Recelv•bl•• • P1y•ble-1 • 
General Ledig11r • f ln.anclal Modeling • CH1n• Ac:count ­
l ng·- and mort! on lhe wayl 

• NEW C 9ASIC2 ' appllcollono:. I • REAP (Reel E•lale Acqulelllon P1ck19e). 
Business 

Medical 

Real Estate 

Computer Syslems 
 Software from Cybernetics? 

RMI COBOL-The new etenclercl lor mlcrocompuler COBOLU The only COBOL T!lS·llO'. Mod<tl II CPIM-The latlHI Mod II CP/M with the moel loeluree. Out­
ror CP/ M t•l• o on TRSOOS 6 UNIX) wllh •llHn•le keye (m ulll-key tSA M). CRT 1tendlng teacMng documenl•flon for new·com•re to CP/ M, multtple CRT emul•­
t creen h1ndflngi lnleracUtte debug, 1nd the mott utetul Le--vel 2 re-e tu re!I . Compal· tfon, down loeclln11 p1ck•9e, t uppor1 tor CORVUS 10 Ml> herd dltk . M1ny 1cldl ­
lblo with RSCOBOL ' - bul ru n• futot . llon.a l u•er-orlented le•turea, 

Plua l!'lUs.t1n9 CBASIC2' pacl!ages And Sy SH? n1 ~Of,w;;r c S).t\(:k051es. 
APH (Aulom 1uea Pallent H1s 1orv • 
Osb01ne & Anoe - Payroll .. Pay11ob1es .~ece•vl\l)I~ • Ccnt;rilll Ltagr­ ~~~fc~J~~~~~:r'i81~~o.-ct Proccning 
NAO' (Nn.me ~no Aocf r~sl OSO.FH ' Sot1 Metge Packa.ge 

P .tS !P•Opti..ty Man.a51emcri1 Svstcml 


lnqufre tor d~tlll1 
1rn,oema1 ks. or Ryan· McFa,land Corp ·Comp1lqr Svs.t(lm~ Inc 0191t1•• Rt"S-i:'ii.uc:h ·Bell 8041 Newman Ave . SY•le 208 

Te•@p o.ne Lal:lorato,1es. 1n.c . ' TanOY' Corp. •v er ba11m Inc. Cyoe 1netrcs inc ·S1 ruc 


eB ~RNlf.T ~CS 
Hunllnglon Boach . CA 926-47 


tu•eD Sy-stem'5 C1oup, Inc . 'Sm., 11a us-1neH Apphc:n1on s tf1 C 
 [714) 848-1922 c 
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The time has come for computers 
to talk and listen 

Introducing COGNIVOX series VIO, 
the affordable voice 1/0 peripherals 

SORCERER • TRS~ao • ALL Z-80 
AIM-65 PET SYSTEMS 

Spoech Rocogni11on and Voice l~esponse need no longer mean esotcnc 
concepts and expensive hardware. COGNIVOX seri es VIO is a faincly of 
vo1ce input and ou1pu1 periphera ls for personal computers thal are easy to 
use and have excellen t sollware suppoll COGNIVOX can be Hamed 10 
recognize words or sMrl phrases lrom a vocabu lary or up to 32 words of 
your choice w ith an accur acy of up 10 98% and 11will talk bac wi th up to 32 
d1fleren1 words. II can also play music and create sound eHec1s 
COGNIVO X requi res at leas t 16K of RAM 1n your computer If your 
compu ter has less memory or ii you are only rn1eres1ed in recognihon. ask 
us about our SR· 100 senes of vrnce inpul po11pherals COGNIVOX series 
VIO comes complete with microphone. ampl1f1er and speake r. cassene 
wi th so11ware and extensive manual II costs only $149 (add SS fo r sh1pp 
and handl. 1n us. I 0% of order overseas. CA res. add 6% tax) Has 
1mmed1ate dehvery and 120 day l1m11ed wa rra nty Write !or more 
onlormat1on g1v1ng us the make and model ot your compu ter 

VOICETEK Dept. B, P.0 . Box 388 
Goleta. CA 93116 

1gh accuracy - programmable gain tnstrumentot10 
ornplifter - custom board test - S-100 - 2 to 15 khz 
conversion time - mixable high and low input.s - gain 
from 1 to 1024 - 12-bit - sample and hold omphfte 
8-chonnel d1fferenttol - 16-channel - analog lo digital 
h•gh accuracy - programmable gain instrumentation 
amplifier - custom board test - 5-100 - 2 to 15 kh 
conversion time - mixable high and low inputs - ~1 
from l to 1024 - 12-bit - sample and hold amphfie 
8-channel differential - l6-cho1Y'lel - analog to digita 
high accuracy - programmable gain tnstrumentotton 
omohf1er - custom boord test - S-100 - 2 to 15 kh.z 

Book Reviews 

How To Program 
Your Program­
mable Calculator 
by Dr Stephen L Snover 
and Dr Mark A Spikell, 
Prentice-Hall Inc, 
Englewood Cliffs NJ, 
1979, 271 pages, 
softcover. S7 .95 

Reviewed by 
Richard Keel< 
Rte I 
Neoga IL 62447 

How To Program Your 
Programmable Calwlator is 
a very versatile book, with 
many examples from simple 
stra ightline programs to 
complex decision-making 
loop programs for calculus. 
The book has two sections: 
one for the Tl-57 and 
EC-4000 calculators, and the 
other for the HP-33E. Ex­
amples and presentation are 
identica l wi th the exception 
of differen t keystrokes for 
the different sections . 

The book can also be 
used as an a id in deciding 
which calculator to buy . 
Using the book does not re­
quire a programmable calcu­
lator. 

Due to the large number 
of examples and explana­
tions, this book should be 
usefu l in a classroom en­
vironment . Since it has over 
100 problems, as well as 
answers, it can easily be 
used as an introduction to 
programming or as a mini­
unit on the use of program­
mable calculators in the 
classroom. 

The book is specifically 
designed for the less expen­
sive programmable cal ­
culators. However, as a 
Tl-58 owner, I believe its 
usefu Iness as a reference 
manual for subroutines is 
reason enough for even 
experienced ca lcu la tor pro­
grammers to purchase it. 
Whether you are new to 
programmable calculators or 
an old pro, How To Pro­
gram Your Progmmmable 
Calculator is a valuable ad­
dition to your library of 
programs and books . • 

Structured Pascal 
by Jean-Paul Tremblay, 

Richard B Bunt, and 

Lyle M Ospeth. 

McGraw -Hill Book Com­

pany. Hightstown NJ, 

1980, SI 0 .95 

Revie.'Wed by 
Peter Grogono 
4 I 25 Beaconsfield Ave 
Montreal. Quebec 
H4A 2Hq Canada 

Strnctured Pascal is a text­
book for a first course in a 
computer-science curriculum 
at the university level. It is a 
supplement to APl l11trod11 c­
tion to Comµ1der Scie11ce: 
An Algorithmic Approach 
by the same authors , but 
can be used independently. 
It is a bulky book, measur­
ing 8 1/2 by 11 inches, and 
although it conta ins more 
than 400 pages. there are no 
diagrams. Although primar­
ily intended as a language 
manual , Structured Pascal is 
also concerned with pro­
gramming style and contains 
many example programs. 
These programs are more 
varied than those cus­
tomarily Found in introduc­
tory text s, and each is pre­
sented in the fo rm of a com­
plete listing with example 
of input and output, not as 
a collection of fragment . 
The range of applications is 
wide . In addi tion to pro­
grams that implement stan­
dard algorithms such as 
sorting, searching, Gaussian 
elimination, and numerical 
integration, there a re pro· 
grams which compute pari­
mutuel payoffs and mort ­
gage payments, and which 
process hockey-league 
results, transpose musical 
scores, and add poly­
nomials. The book is fairly 
well organized. but there are 
some anoma lies. For exam­
ple, the Pascal CASE state­
ment is described in a 
chapter entitled "'Advanced 
String Processing.·· 

It is unfortunate that a 
book that attempts to do so 
much shou ld be so fl awed . 
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Fe•luiu: Model CPUl·Z80 
• 214 Mnz SW seletlahle. • S•ilt rn 8 Prioritized Vectored lnlerrupls with 8 possib le le.els 
of Ne11ed Jntorrnpls using poWfriul Mode 2 of ZBO . all done in Hardware, exp•nll•hle with 
utemal tkt • Ve<tor Jump on RESET. in 4K inciemenls. • Supports 2K of EPROM lnol 
SlfiJlll iedl. OMA. dynarmic RAM refresh ... many more. 
' Kil com•• lh all paf1s excep1 chips connected to 

Fealures : Model JSPC 

Boards tor S- tDO BUS 
from S.C. Digital 

" CPUl-Z80" 
Advane1d ZBOA bl1ed CPU baord 

S2 l 9 Assembled alld Tested 
Sl 49 i(i1 · 11ess lnlorrupt) 

Inte rrup ts. 

" INTERFACE: 1" 
1/0, Memory 

Interface Board 
S229 Asstmhlnl •nd Tesled 
S169 Kit 

• 3 Serial w RS132C or 20ma Current loop, I Parallel. • 4K of EPROMJMM a•d 4K ol 
RAM (ROM/ RAM not supplll!dl- • Built in Kansas City Standanl Cassette in te~ace usable 10 
1200 Baud. • Genmles au popular baud rates up 10 l 9.2K baud, inoludino;J 110 & 134.5. • 
SW 11nable Address. Baud Rates. Po~s . 

"' UNISELECT" 16K Static RAM with unimsol B•nl< Selec1 

Model 16Kl!S $235 A& T, witil 200 nsoc memory chips . 

All boards meel IEE E-S lOO sl•nd•m•. FuUy sockeled. soldei masks. gold conlacls, •nd 

gU'1rallteed for one tull year. Kil guaranteed parts. 0t1ly. 

Delivery: fiom stock 10 72 hems. Ordering: Yo• m•v call for M.C., Visa or C.O.D. <1rders. 

jAddS4.00 forC.O.D.) Personal eilKks o.k. . bul M.O. speeds silipmenl. Ta es 7 1015 d;iysto 

clear personal checks belore •~ippm!J. 


Undamaged boards tan be returned v.i1hin 10 days 101 full refunds. Illinois ruiden ts add 5'1•% 

s•l!s tat. 


O.E.M. PRICl 'IG AVAILABLE. OEAlER l'IOUIRY INVITED 

P.O. Box 906 Phone :S. C. Digital Aurora. IL 60507 (312) 897-7749 

Acoustic Modems from 
Metaresearch 

MA-50 FM-2 
• Answer/originate •Originate on ly 

• Bell 103­ 113compatibl e • Crystal-controlled 

• 
1119°0 ass em bled • 

1119°0 assembled (199°0 kit) 

BOTH UN ITS FEATU RE: 

• Rates to 300 baud .RS232 interface, half-full duplex 

• Rugged wood &metal construction, safety AC wall transformer 

• 1-year warranty on assembled uni ts 

Add 12°0 shipping &handling. Visa, MC accepted . 


DDDetaresearch, Inc. 
1100 SE Woodward St., Portland ,OR 97202 (503) 232-1712 

Introducing two very practical additions for PETICBM systems. 

This is an active, integrated system-not just a 
passive network. SuperBus gives schools, banks, 
laboratories and businesses control of the way their 
networks operate. 
• 	 Up to 18 computers, disk drives or printers 

can be interconnected. 
• 	 Complete file security (program and data) 

and BASIC security. 
• 	 Built-in error detection and convenience features. 
• 	 Can both read and write to disk. 
• 	 All BASIC commands can be used. 

per computer 

• 	 Auto-Boot automatically loads and runs the 
first program on disk (lnltlallzing if necessary). 

• 	 Completely compatible with WordProTM, 
CMS™,VisicalcTM and most other programs. 

• 	 Automatically detects BASIC errors and 
causes last program to be loaded and run. 

• 	 Easily disabled, returning the computer to 
normal operation. 

~l:5~~(gsQ(R) OffillSo 515-292-7634 
~ 2330 LINCOLN WAY, AMES, IOWA 50010 

Masle rCard , VISA end C.O.D. orders accepted. Specify N or B koyboord when ordering SuperBus. Dealer Inquiries Invited. 
Visrcalc Is a trademark 01 Personal Soltware, Inc.; WordPro, of Professional Software, Inc.; and CMS. of CMS Sollware, lr>c. 
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BookReviewws -------------------------------------------------­
Some of the flaws are 
minor; they seem to be due 
to the fact that this book, 
like so many recent texts, is 
a set of lectu re notes 
prepared for publication. 
The choice of the program­
ming language used for the 
examples (a loca l dialect of 
Pascal called Manitoba 
Pascal) seems to be the 
cause of some major prob­
lems. 

There are two differences 
between standard Pascal and 
Manitoba Pascal that have a 
major impact on the value 
of the book to the ever­
growing Pascal communi ty. 
The first difference is that 
Manitoba Pascal provides 
slightly more flexibility in 
string processing tha n does 
standard Pascal. String­
handling capabilities are 
used extensively in the ex­
amples, and two chapters 
are devoted almost entirely 
to "strings and things. " The 
examples make frequent use 
of a predefined set of some­
what inefficient and inflexi­

ble string-handling pro­
cedures and functions. Con­
sequently, they are not real­
ly Pascal programs at all ; 
they are programs in a 
primitive string-processing 
language that happens to 
have been embedded in 
Pascal. The problem here, 
and in other sections of this 
book, is that Pascal is 
treated as a poor man's 
PL/ I, and is not allowed to 
stand on its own. 

The second difference be­
tween Manitoba Pascal and 
standard Pascal is minor, 
but it has had a serious ef­
fect on the book . Students 
at the University of Saskat­
chewan punch their pro­
grams on cards, and 
keypunch machines do not 
have keys for square 
brackets . Consequent ly, 
where standard Pascal has 
'[... I', Manitoba Pascal has 
'(.. .)'. Computer users of 
1980 are inconvenienced by 
the technology of 1890. In 
Pascal, '(A, B,C,D)' is an 
enumerated-type descriptor. 

and '[A.B.C,DI' is a set con­
stant.. Enumerated types are 
an abstraction of the con­
stant identifiers frequently 
used in assembly-language 
programs to represent a 
small number of sta tes or 
choices, and sets are an 
abstraction of bit-strings. 
They are among the innova­
tions of Pasca l that are par­
ticularly notable for their ex­
pressive power. Yet, in 
Structured Pascal these two 
useful constructions are 
hopelessly confused. On 
page 11, we are shown an 
enumerated-type declaration 
and told tha t it is a "set"; 
furthermore, we are incor­
rectly told that "set opera­
tions" may be applied to 
enumera ted types, but we 
are told neither here nor 
elsewhere how these set 
opera tions are represented in 
Pascal. Later, on page 255, 
we are told , "Pascal does 
not have bit-strings. " It is 
not surprising that the exam­
ple programs make use of 
neither set types nor enu-
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merated types; in fact , the 
programs hardly employ 
user-defined types at al l. 

ls this just a question of 
style7 Does it really matter 
if some people use more 
type declarations than others 
in their Pascal programs? 
My own view is that it does 
matter. The lesson of the 
Sixties was that program­
ming languages must be 
more expressive, not just 
more powerful. This is what 
structured programming and 
data abstraction are all 
about. In Structured Pasca l 
(note the title!), structured 
programming is defined in 
one sentence on page 4: 
"Structured programming is 
really little more than the 
application of a particular 
discipline to the practice of 
programming." This is the 
at titude of people who "go 
on a diet" rather than eat 
nutritious food regularly. It 
is more than a question of 
sty le when a textbook tha t 
professes to describe a pro­
gramming language entirely 
omits the most expressive 
features of that language. • 
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New FIG T elep h o ne 

FIG (the FORTH Interest 
Group) is receiving many in­
quiries about its products 
because of the August 1980 
FORTH issue of BYTE. To 
help deal with the increased 
volume of orders, FIG has 
installed a telephone for 
checking on mail orders: 
(415) 962-8653. Technical 
questions should still be sent 
in writing to the mailing ad­
dress (FORTH Interest 
Group, POB 1105, San 
Carlos CA 94070), so that 
you r questions can be 
routed to the proper person. 
Th~ group is tota lly 

staffed by volunteers and is, 
at the moment, over­
whelmed by the large num­
ber of orders and quest ions 
being received. Please keep 
this in mind if an order or 
question goes unprocessed 
longer than it would if 
directed to a commercial 
business....GW • 
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Word· lndeo commands plactttl in any document produced by 
WordS1ar • number chap1ers. sections and subsnctlons. create tables 
ol con1en1s. ligu res and tables. and a sor1ed IMe• regis ter wl1h page 
re ferences . 

The following Word ·lndex lea1urns groaUy simplifies the time consum· 
1ng task al keeping track al large documents: 

Aulomallc numbering of chaplers, sections and subsections . 

tti-.u \oma\\c generation ot a \able ol contenls, a li$t ol figures and a li$l or 
tablas. 

Automallc gener11Uon of a 501fed lnde:t regisler with. index wo rds on •wo 
levels and master· and sub-references . 


~utomatlc numberln~ of all page references. chapter. section and sub· 

sec tion numbers. whenei.ior changes are made to your document. 


u.., selectable lypelace for headflnos : double strike, boldlaco. under­

li ne. double spaced and elongated In any combinat ion for each three 

types ot headlines. 


Word · lndox IS supplied on 5" or B" CPIM disk In BOBO or zao code at 

on ly S 75.00 Inc luding manual and shipping . A manual a lone Is available 

at only s 1 o.oo. All major c1!!dltca1ds accepted. 


Order Word-lndo:w: to<11y and stop spending hours sorting and renumber· 
ing. 01d•r 1odoy l>y mall, 101•• or phone: 

v Modular Intelligent Data Administration Systems 

Vandkuns1en 4 
DK 1467 Copenhagen K. 

Phone: + 45 1 12 10 64 
Telex ; 42531 sklbby dkmlDAS 

Dealer i n~uioes Invited . 
• WordStar is a trademark o1 Mlc roPro Int. Corp. CP/M Is a trademark o t 
Digital Resea rch. 

Subscriber subscription, 

you are invited
WeAeTeSe Line to call* 

(800)258-5485 

(800) 258-5485 
We thank you and look 

forward to serving y ov. 

BYTE's 
you have aToll-free question relat· 
ed to a BYTE 

The best-~DI'!: newssincew ... CUSTOMIZABLE 
FULL SCREEN EDITOR CPM1:•• 

customizable 

full screen 


editing 

Full screen editing is the fastest and easiest 

method of editing all types of text files. Straight 
forward enough for novices, yet also the choice of 
computer professionals. VEDIT is a highly refined 
and proven full screen editor with an unequalled set 
of desirable features, including fast full screen 
editing, searching, file handling, block move, macros 
and many more. And since VEDIT is user 
customizable, it adapts to your hardware, keyboard, 
applications and preferences. 

VEDIT is ideally suited to program development 
and its special features make it one of the most 
valuable development tools a programmer can have. 
Yet VEDIT appeals to word processing users too. 

Totally User Customizable: 

Included is a setup program which allows you to 
easily customize many parameters in VEDIT. 
including the keyboard layout for all cursor and 
function keys screen size, default tab positions, 
scrolling methods and many more. 

With the CRT version, the customization allows 
you to select which terminalVEDITwill run on. Smart 
CRT terminal features such as line insert and delete, 
reverse scroll and reverse video are supported. 
Special function keys on terminals like the H 19 and 
IBM 3101 are also supported. 

Nol1ti Stair SorcererHe.th H8/H89 TR$.80 Model I 
Super Brain TRS-80 Model II 

M09t other CP/ M Sptema with 
CRT or Memcwy Mapped Dl..,a.p. 

Ordering : Specify your CRT terminal type, v\deo 
board or microcomputer, the 8080/ ZBO or Z80 code 
version, and disk format required. 
Standard Package :Disk and manual ...... . ... $ J J0 
Manual: Price refunded with software purchase .. 15 

VISA and MASTER CHARGE Welcome. 

Attractive Dealer Terms. 


CompuView

Products Inc. 


618 Louise, Ann Arbor, Michigan 48103 

Call Anytime - (313) 996-1299 


TMCPM is a trademark of Digital Research 
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/a11uary 
Courses from Battelle, 
Seattle WA, Houston TX, 
and Boston MA. Battelle, 
4000 NE 41st St, POB 
C-5395, Seattle WA 98105, 
(206) 525-3130, is offering 
two courses on data-base 
management and digital 
communication principles 

and systems. For schedules 
and fees, contact Battelle at 
the above address. 

Jar1uary 

Courses from ZiJog, Boston 
MA and Cupertino CA. 
Three- to 5-day courses on 
microprocessors, the ZBOOO 
and Z8 circuits, program­
ming, and architecture are 
being offered by Zilog, 
Training and Education, 

._.,i... -sna111ot. llnllebi.10250.-d1y 

............"' w ............ (415) Ha·l- lor<O!'ll'iof• 
doWll. 

10340 Bubb Rd, Cupertino 
CA 95014, (408) 446-4666, 
Attn: Kathy Trappen . Con­
tact Zilog for a complete 
schedule of places and times. 

Jariuary-Febmary 

Courses from George 
Washington University, 
Washington DC. Computer­
performance evaluation, 
communication systems and 
networks, microcomputers 

Microsette Co., 475 Ellis St., Mountain View, CA 94043 

in control systems, struc­
tured programming, and 
protection of computer 
assets are some of the areas 
of study being presented in 
these courses from George 
Washington University . 
Contact the Director, Con­
tinuing Engineering Educa­
tion, George Washington 
University, Washington DC 
20052. (800) 424-9773. 

/mruary -February 

Data Processing Courses, 
Houston and Dallas TX, and 
London, England. Data­
processing operations man­
agement and fundamentals 
of data processing for ex­
ecutives are the courses of­
fered by the University of 
Chicago. For schedules of 
times, and additional infor­
mation, contact the Univer­
sity of Chic.ago, Center for 
Continuing Education. MC 
Seminar Division, 1307 E 
60th St, Chicago IL 60637, 
(800) 223-7450. In New York 
state, call collect (212) 
953-9022. 

/anuary-Marclr 

Courses from Intel, Boston 
MA, Chicago IL, and San 
Francisco CA. Introductions 
to microprocessors and 
microcomputers; 8080/ 
8085, and 8086/ 8088 system 
design workshops; develop­
ment systems workshops; 
peripheral integrated-circuit­
design workshops; and other 
courses are being offered by 
Intel Corporation. For a list 
of times and fees, contact 
Intel Corporation, Customer 
Training Department, 3065 
Bowers Ave, Santa Clara 
CA 95051, Attn: Registrar­
MS SV3-1. 

Ja11uary -/w1e 

Semina.rs from Worcester 
Polytechnic Institute, 
various cities in eastern 
Massachusetts. The Con­
tinuing Professional Educa­
tion Department of WP! 
(Worcester Polytechnic In­
stitute) is presenting 2-day 
seminars on fundamentals of 
data processing, distributed 
systems, data communica­
tions, microprocessors, and 
other computer-related 

Circle 236 on Inqu iry card. 

http:Semina.rs
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Z-80 FORTH $50.00 

FORTH is fast, easy to use, extensible, and tota lly flexi­
ble. Excellent for rapid development of real-time data 
acquisition or process control applications. 

Laboratory Microsystems Z-80 FORTH is an optimized 
implementation of standard fig-FORTH • to run on Z-80 
microcomputers under the CP/ M 2.x · • operating sys­
tem. Unlike the FORTHs of many other vendors. our in­
terpreter uses CP/ M compatible random access disk 
files for screen storage. 

Z-80 FORTH is distributed on an eight-inch, soh­
sectored, single density diskette containing: 


executable interpreter 

fig-FORTH portable line editor 

screen editor 

demonstration programs 

utilities 

complete documentation 


Price: $50.00 includes tax and shipping. 

Laboratory M icrosystems 
4 1 4 7 Beethoven Street 
Los Angeles. CA 90066 

•Forth ln1eres1 Group. 
• ·CP/ M is a l•ademark of Dighal Research , Inc . 
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A Message 

to our Subscribers 


From time to time we make information of interest to 
the BYTE subst riber list them in the mail. Used are 
available to other companies our subscribers' names and 
who wish to send our addresses on ly (no other 
subscribers promotional information we may have is 
material about their products. ever given) . 
We take great care to screen 
these companies, choosing While we believe the 
only those who are reputable, distribution of this 
and whose products, services, information is of benefit to 
or information we feel would our subscribers, we firmly 
be of interest to you. Direct respect the wishes of any 
mail is an efficient medium subscriber who does not want 
for presenting the latest to receive such promotional 
personal computer goods and litE?rature. Should you wish to 
services to ou r subscribers. restrict the use of your name, 

simply send your request to 
Many BYTE subscribers BYTE Publications Inc, Attn : 
appreciate th is controlled Circulation Department, 
use of our mailing list, and 70 Main St. Peterborough NH 
look forward to finding 03458. Tha nk you. 
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equipment, calculators, terns architecture, operating topics. For schedules of exhibits and seminars cover­
watches, and other related 

tact WPI, Office of Con­
sites, times, and fees, con­ systems, numerical methods, 

items. Seminars on 
tinuing Education, 

computer networks, and 
marketi.ng, communications, 

Worcester MA 01609, (617) 
other aspects of computing. 

and other topics will be 
753-1411, Attn: Ginny 

Contact the Secretary, 
presented. Contact Con­

Bazarian. 
MIMI '81 San Diego, POB 
2481, Anaheim CA 92804. sumer Electronics Shows, 2 

Illinois Center, Suite 1607, 
/a11u<1ry 7-9 /a11uary 8-11 233 N Michigan Ave, 
The Fourteenth International The 1981 International Chicago TL 60601, (312) 
Symposium on Minicom­ Winter Consumer Elec­ 861-1040. 
puters and Microcomputers, tronics Show, Las Vegas 
Hotel del Coronado, San Convention Center, Las January 13-lS 
Diego CA. The scope of the Vegas NV. Over 750 ex­ Communications Networks 
symposium will cover tech­ hibitors will display video 1981, Albert Thomas Con­
nology, hardware, software, games, personal computers, vention Center, Houston 
engineering, languages, sys- TX. This show will feature peripherals, software, audio 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a 05120 Termina] Controller. 

The Datasouth DS120 gives your DECwriter® II the high speed 
printing and versatile performance lealures of the DECwriler Ill 
at only a fraction ol 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 prinling • RS232 in1erface 
• Horizon1al & Vertical Tabs • 20 mA Curren1 Loop inle rface 
• Page Lenglh Selection • Top ol Form 
• 110-4800 baud operation • Adjus1able Margins 
• !000 cha racier prinl buffer • Double wide characlers 
• X·on. X-olf protocol • Parity selection 
• SelfTesl • Optiona l APL characler set 

Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts . In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to­
day's higher speed data com­
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per· 
formance for years to 
come. When service is 
required , we will respond 
promptly and effectively . 
Best of all, we can deliver 
immediately through our 
nationwide network ol 
distr ibutors. Just give us a 
call for all the details. 

DATASOUTH COMPUTER CORPORATION 
4740 Dwlghl Evon• Ro•d • Chulotle, f'lorlh Carolina 2ll21D • 7041523-8500 
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ing network policy and 
management for US and in­
ternational users and car­
riers; network architecture, 
software, and hardware; 
new developments; informa­
tion appliances; and more . 
This conference is aimed at 
communications profes­
sionals, carrier, service, and 
hardware vendors who are 
interested in combining 
voice, data, and message 
systems applications. Con­
tact Communications Net­
works '81, c/ o The Con­
ference Company, 60 Austin 
St, Newton MA 02160, (617) 
964-4550. 

/a11"ary 13-1 S 
Southcon/81 Show and 
Convention, Georgia World 
Congress Center and the 
Omni International Hotel, 
Atlanta GA. Contact Elec­
tronic Conventions Inc, 999 
N Sepulveda Blvd, El Segun­
do CA 90245, (213) 
475-4571, (800) 421-6816. 

/anT<ary 14-19 

The Forty-Second National 
Audio-Visual Convention 
and Exhibit, Dallas Conven­
tion Center, Dallas TX. 
Over 300 manufacturers and 
producers of audio-visual, 
video, and microcomputer 
hardware and software will 
be exhibiting products. 
Seminars will cover market­
ing and production of 
audio-visual items. For more 
information, contact the 
National Audio-Visual 
Association , 3150 Spring St. 
Fairfax VA 22031 , (703) 
273-7200. 

)a>1uary 16-17 

Microcomputer Conference, 
Arizona State University, 
Tempe AZ. The goal of this 
microcomputer conference is 
to introduce educators to 
the applications of com­
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society . For fur­
ther information, con tact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ 85281. 

January 17-18 

Educational Software 
Symposium, Holiday Inn, 
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MAIL ORDER DISCOUNTS 

ppla computer
Sales and Service 

_...-··-.. ·-....._ 
APPLE II PLUS 48K ·--·~~-

$999 
APPLE //I CALL FOR PRICES 

ACCESSORIES 
01S< 11 ORrvE & CON HtOllEA 400S J J f ~~ MICROSO, t Z-l!OSOFrC •~O SYSl EM 
01SK II OArvE ONL.V '420 VIOEX l!O COlU• N SOAl~O 
INTE GER BASIC FIR WARE CARD 149 w rGRA PHICS AND SWITCH 
AIPPU:SOFT II ~IA:MWA A.E CAAO 149 HAYES M1Cfl0M00EM II 
Mg,A SUR R MOO ~f MODULATOR lO S•L.ENTYP-:E P.RJ NTE A \'IHNT CARO 
CE NT~ON tCSPRINf£ R INTERF ACE CARO 179 LANGUAGE s..-sTEM WI P'ASC,l.L 
HmH-SPEEOSE ll.IAL INTEAFi\C.E CARO llCJ GFIA PHICS TABLET 
LEEOEX VIDEO 100 12- S&W M0 Nll0R 139 AL.~ M IJSIC SY THES1Z:EFI 

SOFTWARE 
....PLE,OATHAN Ir.II THE CONIAOl lEABUStHESSSYSTEM ~I ~ 
PF=S SOFTVIA RE a5 THE CASHIER RETAIL M.A_NAGEMEH T 189 
..PPl E oos TOOl l'<.IT M i.i1s1c.uc H S 
"' PPLEPLOT GRAPH 1. IPLOT SYS1E M 60 APPLEW " ITER IEXT EDITOR 59 
CC A. OATA. YANAGEM ENJ &!> 6 ASFS.v .. ·QJSKETTE i 10l 30 

• WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
• WE PERFORM APPLE WA RRANTY REPAIR 

TO ORDER: Please phone using VISA and Master Card . Or sand cashier's check. 

money order or p;!rsonal check (allow 14 business days 10 cleart. VISA and MC 

cred it card service add 2% . Shipping, handling and Insurance add 3%. C<llilornia 

residents add 6% sales lax . 

ORDER HOURS: Monday thru Saturday 9-5 PST. 


computer aga.. 1nc. 
Authorized Apple Dealer & Service Center 


4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4042 


A new long-Hfe

alternative to trackballs 


With this new X·Y controller all you do Is 
sllde your fingertip In the desired direction. 

Then 3600 solid-state sensors embed· 
ded In a tough plasllc block along with VLS 
hybrid c ircuitry detect the presence, 
motion, and direction of motion of your 
llngertlp on the Touch Graphlcs™surface, 
producing X- and Y- dlgltal contro l slgnals 
lor all graphics appUcatlons. 

The result ls a cost-effective allematlve 
to trackballs, light pens, thumb wheels, etc. 

Circle 242 on Inquiry card. 

CALL TODAY 
This Is a new micro-proximity touch­

sensing technology you should know 
about. Cal l now tor sates llterature on this 
and other control devices. 

2348 Wal1h Ave., Sant• Clara, CA 95051 
(408) 727-TASA • TWX 810 338 7820 

Model EP-2A-79 

EPROM Programmer 
TRWO 
PET 
APPLE 
Al.M-65 
KIM·l 
SYM-1 

ENTIF IC 
SWTPC 

Software available for F-8. 6800. 8085. 8080. Z-80, 6502. 1802, 
2650. 68()9 based systems. 
EPROM type is selected by a personality module which plugs into 
the front ol the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for 
connectinq to microcomputer. Reoulres 1 1~ 1/0 ports. Priced at 
$169.00 with one sel o f so ftware. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan o. Programs Prtte 
Pl>W TMS 27<ll ~ 17 W 
PM I 2704. 27~ J7m 
PM-2 2732 ;rm• 
PM :l TMS 2716 l 7 lU 
PM·4 TMS 2532 .I.HO 
PM·5 TMS 2516.271 6, 2758 J7rn 
PM ·!! MCM68764 :15m 

Ootimal Technology, Inc. 
'"'Blue Wood 127, Earlv-vtJJe , Virginia 22936 

Phone (804) 973-5482 

c:t::> YOO HiWe 
A '( Rf:;AD1NG- 5flJFF 

O N 
'HOUSE"B?ATS AS A • 

PRINCIPAL. Res1oer<ce "'·- - - .... 

Good reading 

Order free IRS Publications on 

deductions. e)(emptions. tax credits, 

depreciation - over 90 topics in all. 

Available by using the handy order 

form in your tax package. 


A public service me:;sage from 
the lnletnal Revenue Service. 
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Event Queue------------------------------­
Bridgeport CT. Seminar 
topics will include educa­
tional software for elemen­
tary schools, mathematics 
curricula, and sciences; 
simulations; computer 
education; computer-aided 
instruction in foreign 
languages; and more. Con­
tact Monica Kantrowitz, 
President, Queue, 5 Chapel 
Hill Dr, Fairfield CT 06432. 

January 17-19 

Machine Othello Tourna­
ment. Universi ty of Califor­
nia, Santa Cruz CA . This 

You can extend the useful ­
ness and data entry speed 
of your TRS-80 by giving ii 
the graphics and menu ca­
pabilities of the Bit Pad One 
digitizer. 

With the Bil Pad and 
proper software, you can fiiiiiiiiiiir 
generate schematic dia· 
grams; describe sales 
curves to your computer: enter alphanu­
meric info rmation by merely toucti ing 
printed letters on a menu, or enter order or 

Now, Bit Pad One'" 

digitizer makes it easy to add 

graphics capability 

to your TRS-80! 


2-day tournament is open to 
individuals and teams that 
register by January 10. The 
tournament consists of eight 
rounds of play, with each 
contestant allotted 30 
minutes per game, To 
register, send your name, 
program designation, and 
equipment description to 
Professor Peter W Frey, 421 
Kerr Hall, University of 
California , Santa Cruz CA 
95064, (408) 429-4005. 

January 17·23 

The First Annual Alpha 

tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis· 
tribulors who have the Bit Pad One. 

., ('n__,.,,,J,,.~li>J ., 

~,,,,~~~ 

• 	 35 Bren!Wood Avenue. Fairlield. 
er 06430. 12031364-1344 

Micro User's Society Con­
vention, Deauville Hotel, 
Miami Beach FL. Seminars; 
conferences; demonstrations; 
meetings for businessmen, 
programmers, and analysts 
are being featured . The con­
vention is strictly for Alpha 
Micro users. Contact 
William l Miller & 
Associates, 8380 SW 151 St, 
Miami FL 33158, (305) 
233-1216 . 

Jarruary 27-29 

Advanced Semiconductor 
Equipment Exposition, San 

inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus , specially de· 
signed plug-In TRS·80 in· 
terface and power supply 
cos t jus t s ligh t ly over 
$1 ,000. 

II you don't have a digi· 

Jose Convention Center, San 
Jose CA. Over 100 exhibi­
tors will feature equipment 
at this trade show. The 
show's emphasis is on new 
products and emerging 
technology in the semicon­
ductor processing and pro­
duction fields. Contact 
Cartlidge & Associates. 491 
Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245-6870. 

}Ollliary 28·31 

The Third IMMM / Oata 
Comm International Japan 
Exposition, Harumi Exposi­
tion Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica­
tions engineers , and other 
specialists are expected to at­
tend this show. The ln­
temepcon Japan/ Semicon­
ductor International con­
ference is held concurrently. 
The conference program will 
include talks on microcom­
puter-controlled data­
communications systems, 
peripheral interfacing, soft­
ware management, and 
more . Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 

February 1981 

February 2-5 

The Second Middle East 
Electronic Communications 
Show and Conference, 
Bahrain Exhibition Centre, 
Bahrain. This conference 
will cover communications 
research, technology, and 
administration in satellite 
communications, digital 
communications, networks 
and industrial systems, and 
business communications. 
An exhibition will also be 
held . Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 9H09, (800 ) 
227-3477. 

February 4·5 

Computer and Office 
Automation Show and Con­
ference, Hyatt Regency 
Hotel, Vancouver, Canada . 
This conference will feature 
data-processing equipment, 
small-business computers, 
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OurSt.ate-of-the-Art 
thinking gave you 
SARGON. 
But chess isn'taU 
we think about! 

S AR GO ' II tSpr.1Cklen I The Champ oj champs 6502 01 A EMBLER (S1amm~ Fl P LAN : A Finan c ial Planning Progra m for 
" '"' ~xccllcnl prngrilm wh ich w1\l providP" Produc" asscmbl' ' id11gu,1ge o<nm' « hie> w11 h IJbclcd Small 8u5iness (Mon19omer;<) Allows you lo c11rcr 
rrue rh.alle-ng.c for m..in~· pla~.rers il\.re your money ·uhruu1ines and refenmce fmm pmgr~ms al ready da•a from a balance ~h€.'e t m•o Eht1 progr;-,m, w mi!lw 
.1nd !tu~ SARGO I\ _ " • 0 Solfu:are Cnl"I'"' urniemor; h 1~ comJ)<111ble «1lh Hdyden ",i ASSEM .Jssumpuons oilboUI huure grov.11h o' husnwss. ,,nd 
0.1'/fl3_ TR 1W /_,,, .,./ II: a340•1, Apple 11. OJq IO. OSI Bl.VI.AM GUAGE DEVELOPMENT SYSTEM 10 have lhe compule r prowci resuils for ut> 10 a j,w 
c 1P. rni/:so. o · 1C·IP. 0.1.101. PET. Perch '""p S29 95 08609. APPLE II Dr<h_ SJq_95 war pem>d basl?d on !hose assump11ons. And 1f 
rlHfl8. lR . 80 I ei t•I II O"k - 03409. Appl<' II Drsk , you chan~4e any da ta. the program rev1 ~b . ~n rti!':luh 
tJ:i.1/.1. OSIC/PD1sk. 03•/<N. 05/0lPD•sk. P E OODISK tNeusdMlll 	 i rlg da•a au1oma11ccllly The disk Vl"rs1011 c.m d1·,ty 

W-18-J . CSP Dr~~. <•ud1 $3<19.5 I'h1~ rnon ·~· Sd\. 1ng pr ~r~m ~lll'llll<H{"i.., d ch~I< m~mo1 ~· l><' u~d wi1h TRSDOS Version Z 3 0.5103. TRS SO 
·~~li>m lor l111egcr BASIC programs \1 .. llmu' mu \1 1 Lt>vt>l I/ rope. S69_95: 05 WB. TRS 80 l.<>~•· I II D.sk 
pl\.' r>rograms in 01.l:.'tl)Qf\1 .i1 th~ s.c.1nw- 11m whu:h v..r~ion. 574_95 

BLAC KJAC K MASTE R: A Sm1ul.11or Tu1o r cdn h., run from" cat~l<>!ol ().J 0-·I. APPLE II rope. 
DATA MANAGER: A Dara Bas<.> Managemen1G.m1l· rW._u._uiey} A sermus g.(mw tic.11 1,erforms SN. 9~ 
S ys rem a nd Mailing Lisi jLurusl S1ore mforn1.111011 

t omple~ s1n1lilar1ons ilrod eva1l1c1l1011~ oJ p~1y111g ilnd 
LI N 	 & VARIABLE CROSS REFER C on a floppy disk, .il\d rerri"'e 11 qu1ckl~· and l'ilSdy~wtrm~ •"·" ~Y"'> 05'.IOJ. TRS 80Leucl11 tope GE ERATOH 1John>0n) Provides .i cross -refer by specific names, or hy ,·aregory. 0-1909. Apple IIS2·1 'l'o. 05308. TRS RO Disk VNSW'1 . $29 95 
ence of hne numb r~ .md vi1r dble ni'lmcs. 07301. Disk Vt'rs1on. $49 95 
PET iap<'. S/6 95HEVE R AL rSpr.,.·klenr MCAP: A Microcompu ter Circui1 Analysis 

l \'11Jttt•1 of the "'ofl\1..',JT\"" d t\11_ ion o~ 1ht.1 F1rs• fnfC"r DISK CATALOGER !Le&r l Program (Savon) Performs a lmear vo l age. 
r1ur1onol 1flJJ I McrdlJIP(' Ol'HE1-l_01 Tournarnr-nr . • Au1oma1icall\,· ma1mains a cross reference lis11ng impedance. or 1ransler impedance analysis of an 
1lw;; \ l_'f~ son of lht> 200 ~·c-.u o ld gt1me Rc\ 1er -1.fe,11url?S of all your programs, 1heir \oca11on by disk number, e lec1ronic circui1. 04501. PET 04503. TRS -80L<?1;e.1 


27 lt•u•b. nl rlt ~I,,.' .t_llld high rt!'~O]ullO!l color graphic. 
 1h~ir func11on and us"- Ca1alogs. hs1s and sons II: 0450<1. Appl<' II: each tape S24 95: 0<1513. 
07tll~I . APPl.E II w1><'. S29 95. Oi D09. APPi E II D"k. programs 05203. TRS 0 LeL•el ll wpe, SJ6 95: Hemlikrr Zen11h D<Sk. S29 95 
~ -1.1% 05208. iRS- 0 Lec·el/I Disk . $21-95 

MICROCOMPUTER AIDED DESIG OF 

APPLE OFT TIUTY PROGH M (Gdde1} APPLE'" ASSE 1BLY LA 'G AG D V L· 
 ACTIVE FILTERS (Gilde r) Eight programs 1h<11 
lrn: r ~,,"'.,~~our BA IC rnograrnmmg speed .and flex1 OPMENT SY T M: An A semblerlEdi1or/ s1mplily rh de sign of arnve ldters and wil l c.ii<'ula1 
b1l11)1 Conl <11n ... q u::ot'hll -.uh1it:'luhr'H?S: l REM Writer Fo rmaller (Luwsl Wriie and moddy ;<our machine 1he componen1 v.alues needed for vanmis b,1ndp .. s;, 
~ PRINT Wnr~r ~ POKE Wri1 r 4 Hexadecimal language progrnms qu1 kly ,md e.1si\y_ Otl609, Appl<' \ow -pass . and 1101ch 1ype f1liers . O!tlOJ . PET. 01403. 
DL·c 1mal C(ln\' rtl.:'r ;:; I.in, Cr unter 6. Re-number II Dis~ Version _S39 95 TRS 80 Le•cl II: 01'104. Appl<' II. OM07. Hl'Wh: ""' n 
i Am:wnd By1e Cc>unrer 9 Slow! is1 S1op L1s1 rnpe$J6 95:01-113. Hecrrhku ZMrtli Disk Ver-s•o11. 
O'IS!~I. /lpplo• II toJ>• '. $29 9.'\ S PER APPLE '" BAS!C (Lu i us) A s:ruc1ured S:?t.95 

BASIC 1ha1compiles 1n10 an op11m1zed Applesofl DISK C oHTIFIER A 0 OPIER !Jan- Inc 1
FLASH & C RAS H SOUND EFF CTS or ln1eger BASIC program. 05409. Apple II Drsk. A h~ridy u11\ 11 y program 1ha1cerc1f1es 1he, ccepiab1h1~· 
{A mene<>n Mino Produci<I 	 539.95 of bl<>nk dis enes and re1ec s those wlln n~"'" \1A rollo<lmn oj IS subrou11nes 1ha1 c.1n he ulcorpo ,,1o 111dudes a fo s1 machine language disk copying
r (~a,d 1n10 ynur O\.Yll progrnms to produc.:!' sound M.o\ILING I T tTru Dara Soflwarel Lisi< 

program 1ha1 ""\\work on single and dual dm·e
eftrch \'-11h 1h.(" American MKro Prod._a·~s mus.1< addr sses. prnus \abels. allo"s for alic ra1ions and 

sysierns. 07809, APPLE II Drsk. S J9 95hoard lr<· lunl?d .ir~ - Tram . Explosion, Phaser, dele11ons. and has the cap<lc11y 10 mak duphca1e 
Chimes. Siren~. J..,1 <md 201her da1a file disks. Can only be used with verS•O" 1.5. 

SONG IN T HE KEY OF APPLE !Lop.11111)05713. Heath tape, S49 95Mi09. APPi.£ II Drsk. S39.95 Allows ~'Ou lose <lnd hear ~·our favorne 1une•. fl"' 
programmed runes o r music you crca1e (up 10 200 
noies. mcludmg res•s, p<>r musical p1ecel . 03304_ 
Apple ll 1<1pP_ SIO.95 

HOW TO B IL DA COMPUTER·CON · 

TROLLED ROBOT !Loorbourrowl Cui\1a.111s 5
: ORDERING INFORMATION Hayden : con1rol programs 1h<11 cons1s1 of· Joystick Con1rol 


• 	 S.•nd me 1he ,of:o..u •·, h.-c ••~ l,,,:o,_ fl <hec 1' o r mono, Book Company, Inc. • Progrnm; Self-Oirecuon Program: l mp~c• Sen ·or 
rnd1•r 1-.. ,~r'lfk•'"--.d Iund~·.,,t,11id tli..ll I la1,,-den JM'. ., ?1oh•1)1)uig • Control Rourine: and more 00100. KIM J 1ape. SI~ 95 

• ,rnd h~mdlnMJ(C~l o\ ,J1'd 1 h~d I c.1n n•rurn.ui.v drs or lt)l)l' ~"1thm 5 0 E' '<' ,\ S tt t'l'I . Ro« t-a•/lt_• P,1 rS.. . NJ 07662 Should be used w11h 1ext HOW TO B UILD A 

• 10 d..,"'~ tl 1i 1~ dc1t•1 tn l' nt 1 .~m d ~s..i.l!!of1l'd V..'llh 11 ior dll"' • 
 COMPUTER-CO 'TROLLED ROBOT. 5681 
• 	 h',,,rnl R4~ ..tdC'nt-. n~ N.J ,md CA Olu'SI .ld'd ~~l 1 C'"' f~1x OHn • S9 75 
• 	 qr.ind 1n lJ «~t'h. • 

Apphi f!io u I rotlt•mu ' Auf AJ ,,,t.. t'o.O:,)IJ(I 'I c. ~rr.rk• • I'. r•.,• 000100 01li"Hl4 003401 oo:N14 oo·S03 DOSIO:\ 011100'! • on(' 1 ~ •luJ ufM1uff•rl 1' uh f"fo.. d1•n FH11~' (r1•'1J)t r,11. fr ~ 
• D Ol4lll D 02501 0 03403 D 034-10 D 0-1511- D O!'>IOH D 07301 • 
• D Ol •lO:l D 02503 O 0:1404 0 03444 0 04513 D 0~2W 0 07809 • 
• 0 01404 0 02b0l 0 O:MGK D O:l-lft4 D 0·1'109 D o;,21}8 0 086()9 • 
• 0 01<10'1 0 0270 I 0 OJ409 0 n:IS0-1 O~ 04 0 0530 0 0 711'1 • Call Toll Free 
• 	 0 OJ.113 0 ll330•1 0 034Hl 0 fW'-.Ol 0 0-l<JO'I 0 OC>-H\<I 0 ~oHI H • 24 hours a day, 

I 1-800 821 -3777. ex t. 3021* TO CHAHGE .• 	 .•~~ 	 YOUR ORDER TO Master CMd or Vi s.a . 
Minimum order is S 10.00: cus-tomer pays • A ddre55 	 • 
poslilge and handling

: Cny State Zip 	 : From Missouri call l 1-800-892-7655. exL 302) 
• i>m(' ol 1nd11."tdw\I ordennq mu~1 l;i(· hll ~.'d m 	 B 1 SI • 

Hayden 
50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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Event Queue-------------------------------­

computer peripheral prod­
ucts, medium- and high­
speed copiers, word-proces­
sing systems, and conven­
tional office products and 
services. Seminars on the 
role of computers in 
information management, 
electronic mail, data base 
applications, and other 
related topics will be given. 
Contact Whitsed Publishing 
Ltd, Suite 1201, 55 Bloor St 
W, Toronto, Ontario, 
Canada, M4W 3K2. 

Febroa.y 9-lJ 

Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California, Los Angeles CA. 
This course is designed for 
reliability. product assur­
ance, logistics, quality 
assurance, and design 
engineers. The course is in­
tended for those required to 
design and to predict the 
reliability of components, 
equipment, and systems. 
The fee is $750. Contact 
Continuing Education in 
Engineering and Mathe­
matics, UCLA Extension, 

POB 24901, Los Angeles CA 
90024. (213) 825-1047. 

Febn•aty 14· 16 

International Conference on 
Microcomputer Applications 
to Industrial Controls, 
Jadavpur University, Calcut­
ta, India . Papers will be 
presented on the applica­
tions of microcomputers to 
industrial controls in the 
areas of general systems. 
Contact Dr Sushi! Dasgupta, 
Professor and Head, Elec­
trical Engineering Depart­
ment, Jadavpur University, 

BIZCOMP 1022 for Computer Applications 
Looking to have your small business system do late-night polling over the telephone 
net? Or how about store-and-forward electronic mailing, distributed networking or 
automatic data downloading? IMPOSSIBLE using acoustic couplers. FAT CHANCE 
with a " DUMB" modem. BJZCOMP's new 1022 Intelligent Computer Modem is de­
signed for the versatil ity and performance needed in computer applications-at a 
price you can afford! 

There was a time when business applications required a modem, an auto-calling unit, a 
DAA and a messy computer interface board. Not to mention a bear of a headache trying 
to write the comm software. Well now you can wash your hands of the mess and hassle 
of outmoded " DUMB" modems. Plug in a BIZCOMP Intelligent Modem and discover 
the simplicity of a full control, 3-wire RS-232 interface. An integral serial dialer with both 
tone and dial-pulse capability. Direct connect, FCC registered auto-answer. And 
reliable Bell Standard 103 compatibllity at up to 300 baud. The 1022 even does double 
duty as a remote maintenance/diagnostics device. Whatever your application, BIZ­
COMP Intelligent Modems open the road for advanced communications. 

BIZCOMP Communications .. . 
Why not start with the best? 

BllCO•P 

P.O. Box 7498 • Men lo Park CA 94025 • 4151854-5434 

Rentals and leasing a•sllable from Leasametrlc, 8()()1227-6773; 4151574-5797 In Call/. Pa tent Pending 

40B, Southern Ave, 
Calcutta-700029, India. 

Februa.y 17·18 

Integrating Word Processing 
and Electronic Data Proces-­
sing: Technology, Architec­
ture, Planning, The Harvard 
Club, New York NY. The 
topics of this seminar wilJ be 
the study of word proces­
sing today and its future, 
the evaluation and selection 
of systems, electronic mail 
and communications, and 
the automated office. For 
further details, contact the 
seminar coordinators at the 
Center for Management 
Research, 850 Boylston St, 
Chestnut Hill MA 02167, 
attn: Ms Karen Smolens, 
(617) 738-5020. 

February 18-W 

Business- and Personal­
Computer Sales and Exposi­
tion and the Houston 
Business Show, Houston 
Civic Center, Capitol Ave 
and Bagby St. Houston TX. 
Data-processing managers, 
systems analysts, program­
mers, educators, hobbyists , 
and user's groups will find 
this exposition useful. The 
business show is primarily 
designed for purchasing and 
office managers. executives, 
business owners. attorneys. 
accountants, and physicians. 
For details, contact Produx 
2000 Inc, POB 2000, Bala 
Cynwyd PA 19004, (215) 
457-2300. 

Febmary 2J-2tl 
Computer Science Con­
ference , Stouffer's Riverfront 
Towers Hotel , St Louis MO. 
The conference is sponsored 
by the ACM (Association 
for Computing Machinery) . 
The Ninth Annual Com­
puter Science Employment 
Register will be conducted. 
This register aids in match­
ing computer scientists and 
data-processing specialists 
with employer oppor­
tunities. For information, 
contact Orrin E Taulbee, 
ACM Computer Science 
Employment Register, 
Department of Computer 
Science, University of Pitts­
burgh, Pittsburgh PA 15260, 
(412) 624-6475 . 

frbruary 26-27 
Louisiana Computer Exposi­
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Event Queue--------------------------------­
tion, University of 
Southwestern Louisiana, 
Lafayette LA. Papers will be 
read on operating systems. 
data-base management and 
support, distributed com­
puters systems, and related 
topics. Contact William R 
Edwards, c/ o the Computer 
Science Department, Univer­
sity of Southwestern Loui­
siana, POB 44330, Lafayette 
LA 70504, (318) 264-6284. 

March 1981 

Marcil 8-11 

TI-MIX 1981, Marriott 
Hotel, New Orleans LA. 
This is a conference for 
Texas Instruments equip­
ment users. Thirty-six ses­
sions consisting of individual 
presentations, panel discus­
sions, and workshops, are 
planned. Two exhibit rooms 
featuring the latest computer 
equipment from Texas In­
struments will be open. 
Contact Tl-MIX, MIS 2200, 
POB 2909, Austin TX 
78769, (512) 250-7151. 

Marclr 11-lJ 

Business- and Personal­
Computer Sales and Exposi­
tion and New York Business 
Show, Madison Square 
Garden, ew York NY. See 
February 18-20 for details. 

March 17-20 
The Fourteenth Annual 
Simulation Symposium, 
Tampa FL. Papers describing 
digital discrete simulation 
and other techniques, such 
as continuous or analog, 
will be read . This sym­
posium is a forum for the 
exchange of ideas and tech­
niques in computer simula­
tion . Contact Annual Simu­
lation Symposium, POB 
22621, Tampa Fl 33622. 

March 2J·2S 

Office Automation Con­
ference , Albert Thomas 
Convention Center, 
Houston TX. This con­
ference will present seminars 
on concepts and methods 
behind the latest office 
technologies and an exhibit 
of equipment. Contact Of­
fice Automation Conference, 
POB 9659, Arlington VA 
22209, (703) 558-3617. 

March 24-Ui 
The Southwest Semiconduc­
tor Exposition, Phoenix 
Civic Plaza Convention 
Center, Phoenix AZ. Over 
140 equipment and materials 
makers will exhibit over $12 
million of semiconductor, 
hybrid, and printed-circuit­
board production, proces­
sing, and test equipment. 
Contact Cartlidge & 
Associates Inc, 491 Macara 
Ave, Suite 1014, Sunnyvale 
CA 94086, (408) 245-6870. 

Ma-.h 31-April 2 

Cincinnati Business Show, 

Cincinnati Convention­

Exposition Center, Cincin­

nati OH. Office equipment 

and services including 

automated systems, com­

munications, computers, 

telephone systems, word 

processing, data processing, 

printing equipment, and 

other office supplies, wi11 be 

featured. A program of 

business seminars is also 

scheduled . Contact Ray G 


Tax Practitioners I CPAs: 
Successful Tax Professional Reveals 
Effectlve Practice Development 
Formula•••. 

"Every tax 

professlonal...whether he 

Is desirous of expanding 


his practice, or just 

better serving his existing 


clientele (or both).. • can 

profit from this system." 


Are you satisfied with the growth of your tax practice? 

Successfu l practice development is a perp lexing problem lacing all lax professionals 
today. The fie ld tested MICROTAX professiona l tax preparation software pack;;ige 
can provide you with an innovative solution ... and al the same t ime enable you to 
serve your existing c li entele in a more professional and timely manner. 

Consider the advantages this stale·o f· the-art package can b ring to your pract ice: 
Comp lete. Stitem... 

COl\!Glnlnf2 F"f'dtoral lnd•vtdual. Co11)0f11 h.' ANO Statr 
lndn11du.ciJ rch,nn,. . Thoe 3'~$1em 1$ dc~ligned to acccp1 ,n. 
lorme• io.n. !loummeri 1e the dela. compu~e thC' tiJll , ,find 
prm1 1h'e rir1urnJ: 1ndud1ng .n fo1ms .and sd1cdule~ rr 
qulrrd by lhC' l.R S 

M1cr0Ts111 Is (OSl ·t!lf,(lenl for p1$c'llcu prcpcHlng u 14:'W 
~s 2'0 rt, vrn5 ptr •o• sc:•so.n .. bu1 CO-f'll c:S. _.1 1h o11 f111S1 
mod~. c:: '9pablc or proi::n1'mg 2.000 rthHnS-Of more' 

But Or All ... 

...end ~h t:1o l.J ·~otly t::11t •t ln51 Mk•oT1>11 • •lows )'OU 10 of ­

'C!' pte)'eAr ·e.a• ta.a p l • nnln9 10 ~o0u1 

cllirn1J-tn.tibllng you 10 pre-d r( I 1hc patenli.tit llability 
.snd 1<!11'.r- ~lf'p'I. 10 m 1mm•U! thir la• In ii tlm~I)' m.anne• . 

Complete ln ~Ofnt:t. ~curHy 


.-...no 11$)! ol 1-en~1tlwc- dlem lnform.~"~Otl fall ing into lht:" 

Wl-cJn.g h13nds. 


sa...u Time. 
Com~ted with con"Yeflllon.:.• .$-Crvi..:c- burt11U1o, 1"'1i ~c:r0To1 
offi:rs \'H.Uo ll)' tn:sUll'll turn-afouAd 11mr. 


iMore Profirulonal 

Greoh:1 r•ngt of sc-r'lo'l<:it:s ellows you to pre!lent ll mou:~ 

p1ofe:nicnol .avrx.arorict" to your cllen.cs 


Ae.qulre.ment•: 

CPi'M. M lcrosoft 0.83.i( (, 46K Mi:-mnr~ 


lntf'od~ctory Price C'tlf Oec_, I, 1980) 
M.lcroT~• Is •vaU•ble u • 'hrtoe p.ntt sy~ l em~ 

FC"dc-r a l lndtwldu•I H50.00 Annu.ti• Upditfit.S 
S tate lndt..,-idu11il 2~0 .00 ~rt Av•ilabl~ 
Corporete 2!JO.OO 

MicroTaK is a versa t ile and money·saving loot lhol NO tax professloool shou ld b~ withou t (it's been 
s~ l ected for use by COMPO-T AX ol 1.Jtah). 

Call or write today for addillonal Information. or your nearest dealer. Problems that can"t wait? 

Call Don White our V.P. of Research and Development, direct. at (213) 668-0238. 
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Available a t most 
Professional computer retailers 

Income Tu Sollware Spaclallsts 
mic10TGH 

Nemo, 5679 Creek Rd , Cin­
cinnati OH 45242, (513) 
531-5959. • 

S.O.F.T.w.A.R.E."; Inc. 
3600 WILSHIRE BOULEVARD, #1510, LOS ANGELES, CALIFORNIA 90010 • (213) 738·9972 

http:cllen.cs
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DISK DRIVE BONANZA BY QT 
8" DISK DRIVES 

Shugart 801R Sgl /side Db l/Den $395.00 
Two for .. ..... .............. . $775.00 
Oume Datatrak s·dbl sided, dbl densi ly. 
OME-8DS (851R compatible) .. . .. . ........ .. . .. . 5 599.00 
Pkg of two . . . . ......................... 5549.00 ea 

QT DISK PACKAGES 
I Dbl Den Conlroller. A & T. two 8" dbl den d rives . CP/M • 

2.2. cabinet. power supply & cables ........ 51395.00 
Il Two 801 R disk drives wrth cabinel. powe r supply 

& fan ..... .. ............ . ................. 51100.00 
ill Dual 8" Drives: 

Dbl den dr ives m cabinet on ly 
2 sgJ s rded (801 R) ........ ............. .. s 989.00 

51409.002 dbl sided (QUME ) .... . ..... . ...... . . . 

MP1·851 MPI B·51 . , 
S91 S•d (J Sgl DOI Oen 
Exact Rep1acemen' tor SA· J OO 

MPl· B52 MPI 0 ·52 .. 
Obi S•OO<I Dl>I 0"" 

5250.00 MPl -891 MPI B -91 
Sgl S1dc<l Dbl D •n 7l T1ach.s 

PERTEC F0-200 PER -F0200 
SJS0.00 Sgl S•d e<l Sgl Dbl Dt:n 

Shugorl SA400 SHU·SA~UO 
S I S1c1t.!CJ Obi 01·11 

5375.00 

S22S .OO 

5250.00 

OMPUTER 
SYSTEMS 

INC. 
15620 South Inglewood Ave. 
Lawndale , California 90260 

WE ACCEPT M/ C, VISA, AM EXP 
PLACE ORDERS TOLL FREE 

1-800-421-5150 
(CONTINENTAL U.S. ONLY) 

(EXCEPT CALIFORNIA) 
(213) 970-0952 CPJM Is a l taclemark of Oigilal Research 

FINDING SOLUTIONS 

AND BEING COMPETITIVE 


IS OUR BUSINESS. 

Having problems and looking for a 
computer to help olve the m? 
Are you finding computer deale rs 
come in one o1 lwo ways? Either 
Fu ll system support with Full price 
or Ta ke it or Leave ii wi th Low 
price. At Omega we don ' t believe 
that you hould have to make a 
choice . Yes, we' re in busin ess to sell 
producls but also, 10 solve your - ~ ' -· apple! computC?r prob lems. Our prices will be the 

- - Au1h0f1zecl Dealerlowes t possible . Our support and 

product quality wi ll be second to non e. Check cJul nur Mail O rder prices in th i ~ 

ad (our reta il prices will be highe r). See if you don ' t agree with our li rst cla im. 

For our seco nd claim , call us with your da la processing needs and problems. 

Better yet , come in and Pe us. Finding solutions .:ind being rnmpctirivc i~ our 

business. We neve r forge t ei ther of them. 


APPLE II "PLUS" 16K s 929.95 Calculators: (S2 00 sl1'1lp1ng cl1<1rge1
48K 1079.95 Hewlet Packard 

Apple II Accessories : HP·S~ CALL HP-4rC S2G9.00 
Disk II witll Con1rollcr & 3 3 DOS $535.00 HP-67 S299.00 HP-97 589.00 
OiSI\ II 2nd drive . . . 435 00 HP-34C t27 00 HP-JBC 127.00 
Grapni<:s Tabk!l . . . . . . . . . . . 665 00 Tuas lnstrumenl5 
Language Sys-tern wilh PASCAL 395 00 Tl -58C t09.00 Tl-59 20900 
Silenlype Pnnter w/lnt , . . . 489 00 C.>nnon 

~-~"So':ii~~ar_e Card . . m.gg ~~~~ B0.00 P7-D 8000 

V1dex Videorerm BO col Card 279 00 6200 98 00 51l IJ 35.00 
Sanyo 12·· Green Moniror 27900 5100 69 .00 5 t02 BOOO 
Mau O<der Tenns ol Sale: Price based on prepood orocrs v.sa or Masrer Ch<lrge orders may have servoco cl>argc added 
lo purchase ptice. No COO"s Allow 14 working days 10< flO•SO<tal and companv checks to clear All ordors (unless 
SIJCClficd in ad) w1Lhtn Con~nontal U S Sh'l'JlOO U P S. no oharge APO or oul ol Cont1r1C11tal U S wnlc or call lor 
shipping charges. AJI pflros subicct ro change Md all olle.,; subjecl to w11hdrawl w•thoul not•Ctl CA ros.idents acld 6"'· 
sates rax 

CJME~A MIOliCJ lJCJM~UTEJ1S 
The Problem Solving Comp•ny 
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Clubs and 
Newsletters 

ET-3400 Users Group 

A group has formed to 
collect and distr ibute infor ­
mation for ET-3400 o wners. 
They need articles, letters, 
programs, and general news . 
Con tact ET-3400 Users 
Group , c/o Charles Van 
Dyke, 11 231 Oak St , El 
Mo nte CA 91731, (213 ) 
443-2237, CompuServe 
account 70250,463 . 

Heath Users Club 

T he Triad Hea th Use rs 
Group meets at 1 PM on the 
econd Saturday of each 

month at the Sears Activity 
Room in the Hanes Mall in 
Winston-Sa lem, North 
Carolina . Contacl Hughes 
Hoyle at (919) 378-1050. or 
Steve Minor, 424 Cliffdale 
Dr, Winslon-Salem C 
27104, (919) 765-7717. 

WATNEWS 

The Computer Systems 
Group a t the Unive rs ity of 
Walerloo is the publisher of 
WA TNEWS. a newslette r on 
educational compu ting. 
WA TNEWS describes soft ­
ware systems that a re devel ­
oped at lhe University of 
Waterloo . T he newsletter 's 

' pu rpose is to communicate 
with people invo lved in the 
presentation of computer 
science , business data pro­
cessing, and rel ated ourses. 
Some of the sof tw, re ea­
tured in the newsletter in­
cludes Waterloo BASIC for 
the Commodore PET and an 
enhanced version for the 
IBM Series I computer. 
Other articles have featured 
a Pascal compiler and struc­
tured programming in 
macroassembly language . 
For more in fo rmation , con ­
tact WA TNEWS. Computer 
Systems Grou p , University 
of Waterloo, Waterloo. On­
tario, Canada 2L 3Gl, 
(519) 885-1211 . 



__ 
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Interest Group for 
Possible 
IBM Computer 

With many industry ana­
lysts predicting advances in 
semiconducto r technology 
tha t will allow the instruc­
tion set of the IBM / 370 
compu ter to be executed by 
a microcircuit on a single 
chip (or a few chips) of 
sil icon, some pioneering en­
thusiasts are anticipating the 
announcement of the 
IBM / 380. a possibly per­
sonal computer with the full 
capabil ity of, perhaps, the 
System / 370-135. 

Mokurai Cherlin , of APL 
Business Consultants Inc, is 
organizing Group / 380, a 
user group for the anticipat­
ed System/ 380. Mr Cherlin 's 
intent is to prepare in ad­
vance for u e of this ma­
chine, so that people wi ll 
know what to do with it 
when, and if, it arrives. The 
first project of Group / 380 is 
to compile a directory of 
of tware for the System / 370 

that is free , low-cost, or 
suitable for personal ­
computing use. 

Individua l memberships 
for $10 and corporate mem­
berships for $25 can be ob­
tained from Group/ 380, 
POB 1131, Mt Shasta CA 
96067. Members will receive 
a newsletter. instructions for 
program submissions, and 
access to a computerized 
da ta base of relevant 
hardware and software 
information . 

Independent 
Heathkit 
Vendors Listed 

Heathkit compu ter owners 
can find the hardware and 
softwa re they need with thi 
d irectory of suppliers com­
piled by Bms: The J11deµ1m ­
de11t News/elle1· of Heat Ir 
Co111µm1y Comµ11ters. The 
newsle lter incl udes over 
sixty suppliers of Heathkit­
compa tible products . The 
suppliers are not affiliated 
with Heath . The B11ss direc­
tory is available for $7.50 
from Buss, 325-8 Penn­
sylvania Ave SE, Washing­
ton DC 20003. (202 ) 
544-0484. 

Put your S-100 Computer 
on the clock. 
A real time clock could double the 
utility of your computer. Time events 
in 100µ.S increments for up to 100,000 

, .' 

days (over 273 years). Program events 
for the same period with real time ,I'.· 

'interrupts that permit pre­
programmed activities to take 
place ... without derail ing on-going 
programs. Maintain a log of computer 
usage. Call up lists or appointments. 
Time and date printouts. Time events. An 
on-board battery keeps the clock run ning in 
the event of power outage. 

Mountain Computer also offers a complete line 
of peripheral products for many fine computers. 

t' Moui:icib\"~ii\Puter 
~ INCORPORATED 
- 300 Harvey West Blvd., Santa Cruz, CA 95060 

(408) 429-8600 TWX 910 598-4504 

(212) 986-7690 ~ 

MAIL ORDER ONLY -~A 

Micro Computer ~Yo1tt One Slop For...Quality Hd H••• s.v1.... 

DISCOUNTcompany 
QUALITY • DELIVERY• SERVICE 

60 E. 42nd St. Suite 411 New York, NY 10017 -:i..__ ..... 


CENTRONICS 
CALL FOR PRICES 

APF 
IM L - $495 
IM2 • $988 

XYMEC NEC 

*32K - $2445 
64K - $2645 
64KQD - $3395 

"32K add·in memory 
only $10 with 
purchase 

--
*XEROX 

ATARI 
800- $795 I HQ 1000 • $2395 SPINWRJTER 

1740 RO · $2619 
1740KSR- $2995 
1750 RO • $2795 
1750 KSR - $2995 
1730 . $2195EPSON MX-80 CALL FOR PRICE 

PAPER TIGER 445 & 460 CALL 

MAIL ORDER ONLY 

5510 - $2795 
5520 - $2990 

Send Cenified Check (Personal or Company Checks requ~re 2 weeks to clea r.) 
We pa~ e ll hlpJ)l ng :t1 nd k1.iutance chatgu e.acep1 Items ma.rk6!d wilh as terisk . 
VISA. MA$1etChbrge add 5'\, N.V.S. Resld n11 add appruprlare ...1.. 1ax. 

[OENO"TES ITEMS 
SHIPPED F.0.B. NYC) 

PHONE (212) 9R~7690 
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ENTREPRENEURS
NEEDED MORE THAN EVER IN THE M ICRO­

COMPUTER INDUSTRY. 

The shortage of knowledgeable dealers/ distributors Is l he #1 problem of microcomputer 
manufacturers. Over 300 new systems houi;es will go into business l hls year, but the number l<1lls 
short of the 1200 needed. It Is estimaled that the nationwide shortage of consultants will be over 
3000 by 1981 . The HOW TO manuals by Essex Publishing are your best guide to start part lclp<11ing 
In the conti nued microcomputer boom . 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, Marcil 1980 
Written by tile founder ol a successful systems house, this lact­
lilled 220-page manual covers vi rtually a.II aspects of starting and 
operating a smal l systems company . It Is abundant wi th useful, 
real -l ife samples: contracts, proposals, agreements and a complete 
business plan are included In lull , and may be used i mmediately by 
the reader . 

Proven , lield-tesled solulions to the many problems lacing the 
small syslems house are presented . 

From lhe contents : 
• New Generation of Systems Houses • The SBC Marketplace • 
Marketing Strategies • Vertical Markets & IAPs • CompeteHve 
Position / Plans of Major Vendors • Markel Segmenl SelecHon & 
Evalualion • Selecllon of Equipmenl & Manufacturer• Ma.ke or Buy 
Decision • Becoming a Distributor • Getting Your Advertising 
Dol lar' s Worlh • Your Salesmen : Where to Find Them • Product 
Pricing • The Selling Cycle • Handling the 12 Most Frequent Objec­
tions Raised by Prospects • Financing lor the Customer • Leasing 
• Questions You W ill Have to Answer Before lhe Prospect Buys • 
Producing the System • Installation. Accaptance. Collect Ion • 

Documentation • Solutions lo lhe Service Problem • Protecling Your Producl • Should You Start 
Now? • How to Write a Good Busi ness Plan • Raising Caplt<1I 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
by Leslie Nelson, May 1980 

Independent consullants ars becoming a vitally important factor In 
the mlcrooomputer Held , _filling the gap between the computer 
vendors and commercial/ Industr ial users. The rewards of lhe 
consultant can be high : freedom, more satisfying work and doubled 
or tripled Income. HOW TO BECOME A SUCCESSFUL COM· 
PUT ER CONSULTANT provides comprehensive background inlor· 
malion and step-by-step directions lor those Interested to exp lore 
this lucrative fie ld: 

• Establ ished consu lt Ing markets • How 10 get starled • llemlied 
start-up oasis • Are you qualified? • Beginning on a parl-tlme basis 
• The Marketing Kit • Should you advertise? • Five marketing tips 
• Gell ing Irev publicity • How much to charge • When do you need a 
contract? • Sample proposals • Which lobs should be decllr:ed • 
Fulure markets • The way lo real big money • Avoiding the legal 

pitfal ls • How consu llants' associations can help you • The National Reg ister of Computer Con-
sultants How others did It : real -Ille sample cases and much more. 

$36. No. 10 

$28. No. 16 

ntEE-L\.\'CE 


SOl<IWARE 

MARKETING 

.. f: K ,\ r I' HI. I <" .\ T I t• X S. 

$30. No. 32 

·------~-------~-----~ --~------------' ESSEX PUBLISH ING CO. oapt . 2 .,... !aiiiiil 
I 2as Bloomtleld Avenue • C•ldwell , N.J. 07006 • ('1111!!111111! 
I O rder books by n umber. Send check, money order (U.S.$), VISA or Master Charge I. 

Publisher pays 4th c lass sh lpglng. For Ai r Mall sh ipping add $2.50 per book in USA and
I 
I 

Canada, $5.00 In Europe, $8.0 
O No. 10 D No. 16 

elsewhere. N.J. residents add 5% sales tax . 
0 NO. 32 0 Check enclosed 0 Credll card 

I 
I 
I 
I City _________________Slate ------Zip ----­

Newsletter for the 
Sinclair zxao 
M icrocomputer 

Sy11tax ZXBO is a monthly 
newslet ter for Sinclair ZX80 
users . Featuring news a nd 
reviews of ZX80 hardware 
and software, the pub lica­
tion focuses on the Z80A· 
based microcomputer from 
Sinclai r Resea rch Ltd, Cam ­
bridge, Engla nd . The news· 
lelter provides forecasts of 
applications. tech nical 
de ta ils for homebrewers , 
and a forum fo r users to 
share advice about programs 
and vendors. The yearly 
subscription rate (twelve 
issues) is 525. Syntax ZXBO 
is avai lable from Ann 
Zevnik, Editor, The Har­
vard Group , Bolton Rd , RD 
2, Box 457, Harvard MA 
01451, (617) 456-3661. 

OSI Users Group 

An OSI (Ohio Scient if ic) 
users group is forming in 
New Jersey. Con tact the 
OSI Users Group. 4 Swim ­
ming Ri ver Rd, Lincroft NJ 
07738, (201 ) 747-8888. alien: 
Bob Childs. • 

BYTE·s Biii 

training users and providing maintenance and support. It also contains sample software contracts 
thal have been used In actual software transacllons. Also Included are lips on how to negotiate with 
a large corporation, ways of avoiding personal liability, techniques for obta.lnlng free computer time 
and hinls on how to run a free-lance software business white holding a fu ll-t ime lob. 

E Dee, vice president of 
marketing a t Mountain 
Hardware, copies of the 
MusicSystem with earlier 
releases of the softwa re 
(probably version 1.2) were 
sold with the intention of 
sending the version 2.0 soft­
ware free of charge to 
registered owners . Unfor­
tunately, the company has 

FREE-LANCE SOFTWARE MARKETING 3rd edition , June 1980 

Wrl llng and selllng computer programs as an Independent Is a 
business where • you can get started quickly , with llllle capllal 
Investment • you can do II fu l l lime or part time • the potential 
profits are almost limitless. Since the demand lor computer 
soltware ol all kinds is growing at an explosive rate, the condi tions 
tor the small en1repreneur are outstanding. 

This manual wi lt show you how to sell your own computer programs 
using these proven techniques: • di rect to indusl rles • throug h 
consulti ng firms • throug h manufaclurers of computer hardware 
• In book form • mall order • lhrough computer stores . II will 
shaw you now to prolilably sell and license all types of software 
ranging from sophlsllcated ana lytical programs sell ing for thou­
sands ol dollars, down to simple accounting routines and games for 
personal computers . 

The book wl ll guide you step by step th rough the process of 
market ing, advertising, negotiating a contract , Installing software, 

Free MuslcSystem 
Updates 

If you have purchased 
Mountain Hardware's 
MusicSystem, a music­
synthesis package for the 
Apple II contained in a com ­
bination of hardware and 
software, you are entitled to 
receive, free of charge, ver­
sion 2.0 of the MusicSystem 
software, if you did not 
receive it with your pur­
chase. According to Avery 

I 
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l System Log 

II 

no way to contact owners 
who have not sent in the 
MusicSystem warranty card. 

Version 2.0 of the soft­
ware includes significant 
improvements in the capa­
bilities of the system, in­
cluding user definition of 
musical instruments, quicker 
f ile loading, and printout of 
musical scores on the Apple 
Silentype printer. Music­
System owners who have 
not received version 2.0 of 
the system software should 
send in their warranty cards 
(indicating the version 
received with the system) or 
call or write Mountain 
Hardware Inc at 300 Harvey 
West Blvd, Santa Cruz CA 
95060, (408) 429-8600. 

Radio Network for 
6502 
Microcomputer Users 

There now are three radio 
nets for the microcomputer 
user on the amateur-radio 
frequencies . The East Coast 
Apple et is on or near 
7260 kHz every Saturday 
morning at 1300 UTC 
(Coordinated Universal 
Time) - ie: 9 AM Eastern 
Daylight Time. Transmis­
sion mode for this 40-meter 
net is lower sideband with 
WIUKZ in Scituate, Massa­
chusetts, as net control. In 
the Greater Boston area 
there is a 2-meter net for 
those interested in Apple 
computers on the Norwell 
repeater (144.65/145.25 
MHz). This net meets at 8 
PM local time every 
Wednesday. WlUKZ, 
WAlZKB, and others act as 
a control for this net. The 
Atari International Com­
puter Net meets Tuesdays at 
0100 UTC- ie: 9 PM Eastern 
Daylight Time, Monday 
evenings-with WlUKZ in 
Scituate again serving as the 
cont rol. These nets transfer 
news about everyday com­
puter subjects and specific 
news on computers and new 
products, and there are pro­
gram swaps. For more infor­
mation, con tact David P 
Allen , WlUKZ, 19 Damon 
Rd, Scituate MA 02066. • 

IAGllOSTICS II 
Di4'9riostics II is SuperSoft's expanded Diagnostic package. 
Diagnostic II bui lds upon the highly acclaimed Diagnostics I. It wi ll test 
each of the five areas of your system: 

Memory Terminal Prin ter CPU Disk 

Every test is expanded. 
Every test is "subm it'' ·able. A " submit" file Is Included in the package which 
" chains ·· together the programs in Diagnostics 11 , achieving an effective 
acceptance lest All out put can be directed to a log file tor unattended operation, 
for example over night testing. Terminal test is now generallzed for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: 

• default to the size ol the CP/M Transien t Program Area (TPA) 
• printout of a graphic memory map • bum in test 
• bank selection option • memory speed lest 

Diagnost ics-II still includes the on ly CPU test for 808018085/ZBO. 

A Spinwriter/Diablo/Qume lest has been added, which tests for the positioning 
and contro l features ol the Sp inwrlter/Diablo/Oume as well as its ASCII 
printing features. !Serial Interface only ) 

And , as with all SuperSolt products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 

Requires: 32K CPIM 
CPIM Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 

Mod 11 , Vector MZ, Superbrain DDIQD 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359·2112 
Technical Hot Line: (217) 359·2691 
(answered only when technician is available) 

CPJM AEGISTEAEO TRAOE MARK OIGTAL RESEARCH 5uper:5oft 
First in Software Technology 
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Todayone dollarbuys 

6~ readerswho actuallysee 


your sales message. 

As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 
As ptices keep going up and up, 

lcGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro­
fessionals how xports credits could 
lower their debt-servicing costs. And 
Engineen'ng News-Record showed the 
constrnction industry how to cope with 
th destrnctive effects of the 1981 federaJ 
budget. 

By helping 10.8 million readers solve 
their inflation problems, w help you 
olve yours. 

Today, th price of reaching one 
pot ntial customer in McGraw-Hill 
magazines i only 16¢.1 llis compares to 
a cost of $6.07 for sending a business let­
ter~ over '3.50 for a business phone call~ 
and an in-person sales call which, believe 
it or not, now costs over $100:1 

In times like these, when everything 
cost more, you may b tempted to 
sp ml less on your adve1tising budget. 
But our Laboratory of Advertising Per­
forn1ance (LAP) Repo1t # 5262 demon­
strate that "Industrial companies which 
maintained or increased their advertising 
expenditure dwing the 1974-75 reces ion 
enjoyed higher sales growth than those 
which cut advertising." W1ite 1221 Avenue 
of the Ame1icas, ew York, N. Y. 10020, 
for LAP Report #5262 today. And let us 
help you make your advertising mor 
efficient, a tl1e price of all other elling 
tools becomes more expensive. 
'4 >it1· r,·;td1•r·no\1•1I n111)rt.>...... D111u 1n d1.e~1\'l· r•1 .:c :-i.kGr:m·· IhlJ p1,1b&\-a 111 1n 
:.!Th\· I >.u111dl ln... utntt• ta( l hi...in~·~.., l<t•...c•:trda. :.'"Tl·lt<pht1t11..• .\ l :ui:t• 1 i11~"' 
h\ ~ l nrM\ U11tu-'11. P. Si, ).h C~r;h\ ·I Iii! 1~itt . •tnhor.etur) of ..\dh"f11St1lJ! 
f\·1!11i111.1nn· Kl'l>tlfl .t~ JlJ. 1. ).kCr aw- ltill Kt"w•m h 

McGraw-Hill Magazines 

~r~~ 
1tnri 

With inflation, 
we're an even better bu~ 



2708 
450 ns BK 

EPROM 

s9so each 

2716 
450ns 5 Volt only 

16 K EPROM 

s1295 each 
+ s475 or a1s54oo or 101s100°0 

FEATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive t<iple seal or Liv.,rmor9's n9w Har moun1ed 
cups locks the handset ln lo 1he acous tic chamber yielding 
sup9rla1 a.cou$1ic- isolation and mechanical cushioning. 
Designed 10 adapt 10 most common handsets usea 
lhroughool lho world. the STAR ollers thliu1 ost In nex· 
rbllily and rransmission 1eliabill1y. 

Speclllcallona : 
• Dal e Raio : O lo 300 baud 
• Comp1llblll ty : Bell 103 and 113 : CCITT 
• Frequency Slab lllty : %0.3 pe rccnl. Crystal con1rolled 
·Receiver Senal!Mty: -50 dBm ON, - 53 dBm OFF 
·Modulation : Frequency shlfl keyed (FSK) 
• Carri er De11ct Delay : 1.2 seconds ON; 120 msec OFF 
• EIA Terminal Interlace: Compalible wllh AS 232 

specifications 

·Teletype Inter lace: 20 mill iampere current loop 

• Opllonal Interfaces: IEEE 488 ; TTL ; T TY 43 
· International (CCITT) lrequ1ncles available 
• Swllches: Originate/ OU/ Answer; Full Duplex/Test/Hall 

Duplex 
· Indicator "' Transmit Data, Aec11lve Da la, Carrier 

Roady, Tes1 


• Power: Supplied by 24 VAC/ 1S.O MA UUCSA hs,1od wall· 
mounl transformer. Inpu t 11 5 VAC , 2.S walls . (A 220 
VAC, SC Hz adaptor is aoailable upon request .) 

• Olmen1lona: 10" • 4" x 2" 
·Weig ht : 1.74 lbs. (3 lbs. shipping welgn1 including AC 

aclap10t.) 


• Werranly : Two years on par1s and labor. excludin9 the 

AC adaptor which carries the manufacturer's warranly 


LISI SALE 
Pm No DeS(rlpllon Price PRICE 
UV· STA.R RS232. TIL Modem $199.00 $139.00 
LIV·STAR20M RS232. 20MA Currenl loop S199.00 $139.00 
UV·STAR·V21 CCITT Europe• n Slandard S229.00 $209.00 
LIV· IEEE JEEE 488 Slandard S39S.OO $288.00 

... ...... . ti "" .... """ '"""" 
y: ,,.... 
CABLES 

Part Ho . Description Price 
CND·HS.Z328F RS232 8Cond 8 ft. ......... . ... . ..$19 .95 
llV · IZl IEEE 10 IEEE 2 Me ler .....................$59.95 
llV·IZPET IEEE 10 Pel 2 Meler .................... .$59.95 

RS232 and "D" SUB-MINIATURE 

~ONNECTORmrr~ 

p =Plug. Miit Ty~I · S= Soclu 1, Female Type - C=Co..r. ~oad 
PART MO. OESC HIPTION PRICE 

1-11 10·24 
CNO-OE9P 9 PIN MALE S 2.10 1.00 
CND·DE9S 9 PIN FEMALE S 2.70 Z.411 
CND·OE9C 9 PIN COVER 1.00 1.25 
CND·OA l5P 15 PIN MALE Z.75 2.45 
CND·DA l 5S 15 PI NFEMALE 3:95 31i0 
CND·DA l5C 15 PIN COVER L60 I.JO 
CND·DB25P Z5 PIN MALE 3,50 3.25 
CND·OB25S Z5 PINFEMALE 4.60 4..3a 
CMD·OB51212 I PC. GREV HODO 1.60 1.45 
&nP25K 2 PC. GREVK OOD LSD 1.25 
CND·D851m 2 PC. BL~CK HODO I.QC Ui5 
&ND·0&37P 37 PIN MALE 5.80 5.10 
CND·OC31S 37 PIN FEMALE S 8.70 7.70 
CMD•DC37C 37 PINCOVER S 1.80 1.55 
CMD-DDSOP 50 PINMALE S 8.75 S 1.75 
CND·OOSOS 50 PINFE.MALE $11.65 $10.25 
CNO·DD50C 50 PIN COVER S 2.00 S U!D 
CNll-02041 8 HARDWARESET 2 PR. S I.DO S 0.80 

CND·HS2318FcLA~~~A~~m::J1\Fr. S19lS $17.95 

ClllO.S13113611 PA1A~Mg;i s~~bET~R S 9.00 

S-100 PRODUCTS 

California Computer Systems 


16K CCS 2016 STATIC RAM 

ASSEMBLED &TESTED-100% BURN IN 


All boards tesled al 4 MHz for 280 


Lisi Price 
CCS·20168A 450ns 2MH2 $349.95 
CCS·2016BB JOOns 4MHz $389.95 
CCS·2016BX Ba re Board only 

32K CCS 2032 STATIC RAM 
List Price SALE 

CCS21l32A $710.00 $549.00 

Static S-100 Memory 
32K ECONORAM XX 

List Price 

GBT164U16 16K RAM Unkil 
GBT1 64A16 16K RAM A&T $399.00 
GBT184C16 t6K RAM CSC $479.00 
GBT164U24 24K RAM Unkll 
GBT164A24 24K RAM A&T $539.00 
GBT1 64C24 24KRAM CSC $629.00 
GBT184U32 32K RAM Unkll 
GBT184A32 32K RAM A&T '699.00 
GBT164C32 32K RAM CSC $799.00 

16K ECONORAM XIV 
Lisi Price 

GBT14.3u Unki l 
GBT143A A& T $349.00 
GBTS143C C.SC $429.00 

SPECTRUM 

Our Price 

$319.00 
$359.00 
$439.00 
$429,00 
$485.00 
$579 .00 
$559 .00 
$599.00 
$720.00 

Our Price 
$279 .00 
$299.00 
U99.00 

S-100 COLOR GRAPHICS BOARD 
Lisi Price 

GBT144U UNKIT 
GBT144A A&T $399.00 
GBT1 44C CSC $449.00 

GBT2D SUBLOGIC UNIVERSAL GRAPH ICS 

INTERPRETER SOFTWARE 


PROCESSORS 

Our Prlee 
$299.00 
$349.00 
U99.00 

$1!5.00 

GBT161 8085 CPU BOARD 

GBT1612 8085/8088 CPU BOARD 


BOARD WITH 8085 ONLY 

List Price Our Pnce 

GBT1 81U Unklt 
GBT161A Assembled & Tes1ed $325.00 
GTB161C 200 hr. Burn In Test $425.00 

BOARD WITH 8085 & 8088 
GBTl612U Unkil 
GBT1612A Assem. & Tesl1>d $425.00 
GBT1612C 200 hr. Bum in Tesl $525.00 

CCS·2810 Z80 CPU 
214 MHZ CPU W/Serlal 1/0 

$235.00 
$305.00 
$399..00 

$295.00 
$399.00 
$498..00 

SALE 
CCS·2!110 A&T S275.00 

From lhe power supply through lhe sturdy chassis, TE I 
conslrucls and assembles oach mainframe wi1n great 
ca re. Every TEI mainlrame u1ilizes a constan1 voltage 
translormer (CVT) wh ich dolNors clean , regu lated J>Ower 
at the proper level, reducln9 l he heat in lhe compuler 
cards. The oulpul voltage on 1ho lransformer remains 
nearly even wilh the lnpul volla9e va rying from approx­
ima1e1y esv to 140V. This means lho malnlrame will never 
notice vollage varialions or even a brownoul. It also pro­
vides 100 dB noise rejeclion to p•olect 1he compuler lrom 
vol1age spikes and line noise. 

LIST 
S·1~0 IOINFR~MES PRICE 

TEl· MCS 112 12 Slot DHk $685.00 
TEl ·MCS 122 22 Slo1 Dnk $845.00 
TEl·RM 12 12 Slot Rack mo uni $800.00 
TEI-RM 22 22 Slot R•ckmount $945 .00 
Shippino Weigh!: On 12 Slot Mainframes 35 Lbs. 

On 22 Slot Malnlrames 50 Lbs. 

Include Money tor Shipping on all Mainframes 

Computer Systems 
• $-100 compatible • lnduslria llcommercial quality con· 
slrucllon • Fl lp·top cover • Excel lent cooling capablll1y 
• 12 s101 capabillly (uses rnodet 2501A) • Input 105. 115. 
or 125 VAC • Ou tpu l + 8 VDC20A, + - 16 VOC 4A • Ac· 
tlve termination ol all bus lines • Fan and circuit breaker 
Included • Rugged conslructlon. 

LIST PRICE 
CCS·200A Assembled & Tested 

35 lbs. $399.95 
CCS·2200AK Kit 35 lbs. $349.95 

GBT·163U 
GBT-l53A 
OBT·154U 
GBT·1S4A 
GBT·ISSU 
GBT·1 55A 

S·100 fm@@@@(J}f> 
MOTHERBOARDS ~ 

LIST 
PRICE 

UNKIT6 SLOT 
A&T 6 SLOT $129.00 
UNKIT 12 SLOT 
A& T 12 SLOT $1 69.00 
UNKIT 20 SLOT 
A&T 20 SLOT $21 4,00 

. PRIORITY ONE ELECTRONICS ~ 
~ 16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 . 

Terms: Vis,a, MC, BAC, Check. Money Order. U.S. Funds On ly. CA res lden1s add 6'1• sales tax. 

Minimum order $15.00 Prepaid U.S. Otders less than $75.00 Include 5% shipping and handling. 

MINIMUM S.2.50. Excess re tunded. Just in case ... please include your phone no. Prices soblect to 

change withoul notice. We will do our best to malnlain prices thru January 1981 . 

' SOCKET and CONNECTOR prices based on GOLD, nol exceeding $700 per oz. 


http:GBT14.3u


Whose BASIC Does What? 

Many articles have been written 

about the various new personal com­
puters now on the market, including 
the Atari 400 and 800 and the Texas 
Instruments (TI) 99/ 4, but few have 
tried to compare these newer units 
against the most popular computers . 

Because of this, I have decided to 
do a comparison of the four most 
popular computers (Apple II, Com-

Teri Li 

POB 481 


Peterborough NH 03458 


modore PET, Exidy Sorcerer, and the 
Radio Shack TRS-80 Model I) against 
the Tl 99/ 4 and the Atari 400 and 
800. (The BASIC is the same for both 
the Atari 400 and 800.) To make this 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

~ TM 

The MAG1( WANO Word Processing 
System offers you the best features of any system 
in the micro market 

FEATURES INCLUDE: 

Full-screen text editor 
Simple. control key operation 

Edit programs as well as text 
Assemble. compile or run programs 
w11hout rnodilication 

Files larger than memory 
Files up to 256K 

Library fi les 
Merge part or all of one file with 
another 

Spool printing 
Print a li fe while editing another 

Easy page formatting 
Simple commands set margins. page 
length. etc . 

Override commands at run-lime 
Give any command from the key­
board as well as in file 

Variable pitch control 
Change p itch in mid-lme. even 
mid-word 

Up to 128 user-defined variables 
Siring, numeric or dollar format 

Form letter generation from external 
data files 

Compatible with both sequential and 
hxed -record files 

Condi lional commands 
Any command may be conditional 

Print to disk and /or prinler 
Save all or parl of output on disk 

Switch trom specialty printer to CP JM 
list device 

Print the same fi le on either specialty 
or standard printer 

Version 1 .1 Is now avai lable 

EASE OF OPERATION 

With all its power , lhe MAGIC WAND 1s 
rema rkably easy to use . This is no acci ­
dent. The command structure is designed 
to be flexible and logical so that you can 
perlorm basic functions wilh a minimum of 
commands. 

We have included in the manual a step­
by-step instructional program. fo r the per­
son who has never used a word-proces­
so r before . The trainee uses sample fi les 
from the system disk and compares his 
work to simulated screens and prin touts. 

In addition to the lessons, lhe manual 
has a complete documenlation of the 
command structure. special notes tor pro­
grammers, an introduction to CP/M for 
non-programmers and a glossary . The 
manual is typeset, rather lhan typewri tten. 
for greater legibili ty. 

We have written the manual in non­
technical English, because we want you 
to read 1t. We don't overload you with a 
bunch of Jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
apphca11ons of the prml commands. For 
example. we might show you how to cre­
ale a ma1hng list or set up an index for 
a file . 

In short, we 've done everything we can 
to make things easy for you. Because the 
b est soflware in the world is just a bunch 
of code 1f you can't use it. 

For more information , call or write: 

smo.\\ \lus\\\e.ss Q.W\\~o.\\ous~ \\\~. 
3220 Louisiana • Suite 205 • Houston , Texas 77006 • 713-528-5158 

as fair as possible, I have compared 
only the computers that come with 
vers.ions of BASIC supplied with the 
machines in ROM (read-only mem­
ory) at the time of purchase, without 
extended hardware (such as disk 
drives). 

This comparison is in the form of 
three tables. (See tables 1 thru 3 on 
pages 320 thru 327.) The BASIC com­
mand, statement, or function is on 
the left, followed by six columns, one 
for each of the computers (PET, 
Apple II, TRS-80, Atari, TI 99 14, 
Sorcerer). To the right of these col­
umns is a brief explanation of each of 
these commands (since not all are 
self-explanatory) . If a particular com­
puter interprets a BASIC command 
differently from the others, a nota­
tion of the difference is made. 

For the Apple II computer, espe­
cially, this is true as there are two ver­
sions of BASIC which you can get 
with it : Integer BASIC and Applesoft . 
Unless otherwise stated for the Apple, 
the commands apply to both ver­
sions. 

There are only a few additional 
comments that I need to make about 
these comparison tables. 

I have not gone into a great deal of 
detail on the graphics capabilities of 
these machines, but briefly speaking, 
the TRS-80 has the worst point resol­
ution, while only the Apple II, Atari 
400 and 800, and TI 99/ 4 have color 
graphics. In graphics mode, the 
Apple II, Atari 400 and 800, and 
Sorcerer offer the most versatility, 
while the PET is the easiest to use. 

Last, the Tl has the most cumber­
some BASIC to use. It lacks a "free 
memory" command, it allows only 
line numbers (not statements) to be 
used in IF . . . THEN sta tements, and 
it does not allow the use of multiple 
statements per line. 

As for the rest, check out the tables 
and decide for yourself which of these 
computers is best suited to your 
needs. 

The tables also have one other use . 
They can assist in the translation of 
programs from one computer to 
another, since they do give compar­
able keywords for the different com­
puters. • 
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OSI & TRS DOS 
SOFTWARE 

CIVIL ENGINEERS 
SURVEYORS 

• 	 Water Distribution 
Network Ana lysis 

• Pressure Sewers 
• Coord inate Geometry 
• Matr ix A lgebra 
• Roadway Alignment-
SYSTEK, INC. 

P. 0. Drawer J J 

Miss. State, MS 39762 


Circle 258 on Inqu iry card. 

Fine Sollware Tools in C 

T he Toolbox 

ul!"I - c ro~s 	 rdcrcncc C:: prOji;lr.)ms H.1ndle-s 
lincludl' ;md #11.ne 

sett - alphabetize by .ill or f)MI of ll'Xt f 1nt 

lis-1 - punt sou rce hst mg ~ 1th dale hc-Jd1n~ and hnc 
number~ HancHes #include and #line 

col - rearr.1n.:e tnto ... ,ir1,1blc number of columm 
ptinl - p.Jg1nal4.~ i tN t fo1 hard copy 
cr1 - spool thrO\.lgh your hles• • 1 ~c reeti at a t1ml' 

;,and more 

All progri)m~ 1n lute ... rrhth CC'.\ cpt date function 
o( frst and punt an PDP·H • ..ssemb1er 501.11ce code 
on 8" floppies m RT-11 •tRX01) form • .H Document,)· 
11on 1nc li..1df'd , Availab le imm~d1.:it~lv fer S45 1111• 

clud s sh1pp1ng ~nd s,.1 lt."'i c,u.~ horn 
•pn'P-1\ .rnd RT ·ll J11 • u.utem.uks of Digdal Equ1~ 
mcnt Corf)Or~1t1(Jn 

The Toolsmith 

P.O. Box 22511 


San Francisco, CA 94122 


Circle 261 on Inquiry card. 

FREI 

CATALOGS 


Software (over 400 programs for 
App le, Pet, TRS-80, Sorcerer, Sol, 
Chal lenger and CP/M systems) 

Books {over 100 titles on person ­
al, recreationa l and educational 
appl ications of small computers . 

Peripherals (ALF music synthesi­
zer and VersaWriter for the 
Apple If) 

!ll:IRh•rgls !bis 
119 Maple Avenue 

Morristown, NJ 07960 

Circle 264 on Inquiry card. 

80X24 VIDEOTERMTM 
7X9 MATRIX DISPLAY FOR 

.SO columns by 24 l•nos w11 cny to read 7x9 dol m.alflx, 
upper and lower cas.e wHh d:ese~ndetS us.1n1) =tti tl toe~ 
feature • 1K lirmwaro mi;orpor~los PASCAL. and SA.SIC 
protocans so user Is na1 1E!qulr·ed 1a .t!'nle' m.a.c.hlnc.'t 
1.angua.ge s:iroorarns OJ c:n.anoo PASCALS Misc. Into. or 
Goto11y tUe5 • Compahb4B wl1n all APP.Le U tH!l1lpl'le~a1s 
SCI u'!e• won·1 need new $0Uwtuo i;>tHchC1s for tu,ure 
soOware produc ts. • Ct')l!!llltil conuoue-d 001 e lQC:k •or 
exeellen1 chat-actor &labtllly • VIOEOTERM 1$ the same 
s iza ii s I. he Apple langua9e ca.rel al\C powe• con sump· 
llon Is Mid to iJ minimum 1'1•oough lhe us.o o~ CMOS and 
b we1 power de'flces • Cl'laraeto• so• r;an be us.or de­
llna.bltt up •o ii malflmvm ol 1la s.y-mbole; or 8.JC 16 d01 
m.auh1 font • rns.pliiy con••ol enarae1a1 mode a.nd tour 
$,~.nd11d d l:s.pl ay ro1maLs.c.onuor1M by e!.cape S.!!<quOn· 
cos • 6ull l In 1101'1' pen eo.p.Jblll ly • lnYorse dl:sptay 
mode • Mf60 HZ:cpernllon • Socli;e•'! on all tC-s.. 

t1.i1Cf f>O~lu1tom•nv•I ~-
0,f'lONS VtDl:O SWITCH ,,LAH., I...__,,. ~a:~T.4 _ 

'"c•~· 'llOI lo Cl'IOOM b•t111••flll ._ • 
A.PPLE Ir ar:I \lrDEOlER.M Jlt 
MANU.A.L t. 11 mx 

VIDiEll ..~"· VII , a"·"I A'I'+.... Ceo!Y• lll•. ORI •rlJO ~ tJ03Q 16Ul5:tt 

Circle 259 on Inquiry card. 

I' 

Skyles Electric Works 
23 I E South Whisman Rood 
Mountain View. CA 94041 

11 

It 

Circle 262 on Inquiry card. 

!! AIEAl TIME !! 

t;.1 1~.., '•~• e1~c.,.,,,.. tt•• on 1n1.,11 •.,.....t m1croc:O"'OU'l.,. 

tN••!J oer•~'I"•• ~·e •. 

...UI • ....... •IO por1auu.1~~crt.,; t~ID06Ut. r,nto be-I ........ 

300 atY1 ~..00 bai.d, "S-2"J2, RS-Ar.! , Oii C\oll•l¥!1 loqp 

9.ntt9"f orol OCllb'l .aoarn5l oo...('I rQ110 •• 1N:.lvdod. n,.. 

Tl~E MAC~I NI! Ol.llOmohCaHv C~(llJ ~..,. ol I~~ 

andl l•lll:> rHr. BuUIJf'.O i:;:ivlp.jt 4L1 l 1h.• t1 1111 ona IM!'C"Of"'ldl, ~ 

mJ"-l"!to, •""' ~ "'°" lntervo1s .,., ~o...ICMO. 

0 ,,..,.,.-"\'L,Of"lll 11.re 2.~" .c,'l'S oc 7.S 1~ti.ea. Dn-t1.. •n, 

OOwO'" .,,,.pg1y, l\llG CO"'o'ntl'•C.Qtl lQn cot:i•• M• lnc:l\ldctcl, 

Pf1c:e- .,. ontr s..c:so ••"GI• 1.01 mM ().Jllflt•ly cr-S<;•;io,,..th .,. 

~ ....11ao1e. O.Oel~ •n>JUhle1t :.,,,.i tll'CI. ott '"° --..1•d911._..,,.. 

AlPffA
OM.ECiAcoll#llna sl1ncu, 111C. 
f'Q ...• '7t.fC::..•- Cl....Ul»~ 

Clrcla 265 on Inquiry card. 

29 MEGABYTES $4495 

1•, {o0('..'J1} " H.:tl •..<."• \, I • .1u!• p ~ r •,. • · • ·•~t.-· 
'·"•·•c.•1.1 :·•·,:c-,, u.t 1 1)"1 Cr,.,t• 11, •.( .... ,,"" ,,,.,; -r. t1 0'\ 
•" ( Pl' ).;: , ..,,.•. J .• I.> '" , • .p • .,..., 

' ' • ~ h,.I '·I~ ' ' I 

I ,. • .,., ,.., • • • "·' ~ r; 1 • • .!.[!( '• I ~ ,, I rJ ,., ., ,, 4 (l 

AOAPTWE DAlA .. ( N flt(lV $ Y$fl M.$ 

~ fSZ7 ,.ama.11• leill'f• u ·.r d , "°'mo11.... C e r,,or1•I.., SI r7tl 

• .. 11 (r t.f} Jt f ·~41'Se 

PS 10(1" S /(1"0 Bu Pf• r" Olu· C~ru,oU• t Jtl~ 
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Clrcle 260 on Inquiry card. 

MAGIC WAND™ 
$325 

This powerful word processor is in StOCk for 
moot CP/M ~otible systems, oidudoig 
Redic Shack. North St!W', Vector Greplics.
Cromemco and APPLE [with Z-00 card @ 
$295 end Vidox BO colt.rnn boord @ $2951. 
We wil custom configure your dilSl<ette if yw 
v.il specify : CPU, terrrWial. printer. 

Our fully interoctive 

MAIL MAGIC™ 
mad menegement software. With 14 user de­
fined fields and ri• merge snd sort capabilty is 
BVaiJ8ble f<JI" $1• 4 9 . 

We will also quote on all spe<:lflc ha1dwa1e and 
software for APPLE. PET and Vector G1ophic1, 

Computer City -.:=.P.O . Box 60284 B 
Houston TX 77205 

(7 13) 821 ·2702 

Magic Wtw:J is B regisUIN!C trademark of 

Small 8us1r1ess ApphoaLtOnS 


MEOI Mage 1S 8 M!QiStered r.rademaric of 

Compvcer C•ty 


Circle 263 on Inquiry card. 

H9 OWNERS! 
Upgrade your video terminal with one 
of these long overdue kits: 

GAAFIX -Grophical dlsploy copa­
bllltles assembled and tested S69.95. 
Kit $59.95. 

CURSOR CONTROL - A total of 
8 functions assembled and tested 
$34.95. Kit 529.95. 

FLICKER FREE 4800 baud 
operation assembled and tested 
S79.95. Hit S69.95. 

All hove o full 6 month warranty . 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 N.E. 30th Av.nu• 
Vancouver, WA 98665 

Circle 266 on Inquiry card. 
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System 

AUTO mm. n 

BREAK mm 

CLEAR 

CLEAR n 

CLOAD 

CLOAD? 

CONTINUE 

CSAVE 

DELETE mm 

EDIT mm 

HOME 

HIMEM 

UST mm-nn 

LOMEM 

MAN 

NEW 

RESEQUENCE mm. nn 

RUN mm 

SYSTEM 

TROFF 

TRON 

UNBREAK 

(Screen Formal) 

(Character Resolul ion, m by n) 

(Total pixels) 

Commodore App le II Rad io Shack A tar i 400,800 Tl 9914 Exidy 
PET T RS·BO Sorcerer 

,.,.. .,. Number 

,.,.. 

CLR ,.,.. ,.,.. ,.,.. ,.,.. 
' 

,.,.. 

LOAD LOAD ,.,.. .,. OLD ,.,.. 

VERIFY ,.,.. 

CONT CONT CONT CONT ,.,.. CONT 

SAVE SAVE ,.,.. ,.,.. SAVE ,.,.. 

DEL ,.,.. 

cursor cursor ,.,.. cursor cursor 

.,. 

.,. 

,.... ,.... .,. v ,.... ,.... 

,.... 

,.... 

,.,.. ,.,.. v ,.,.. ,.,.. ,.... 

v 

,.... ,.,.. v ,.,.. v v 

SYS CALL ­ 151 ,.,.. BYE BYE BYE 

NOTRACE ,.,. UN TRACE 

TRACE ,.... TRACE 

,.... 

40 by 24 40 by 24 64 by 16 40 by 24 32 by 24 64 by 30 

3 by 2 8 by 8 8 by 8 

280 by 192 128 by 48 320 by 192 256 by 192 51 2 by 240 

Table 1: Availability of BASIC sys tern comma11ds i11 six 111 icrocomµ11ter families. ln this table, a11d tables 2 a11d 3. a check i11dicales 
tire µresence of a fea/11re ir1 a given 111icroco111µ111 er BASIC. while a blank i11dicates its absence. A word or words in the table entry 

BASfC Sta tements 

Genera l Sta tements 

APPEND 

CLS 

CALL address 

CALL CHAR 

CALL COLOR 

Commodore 
PET 

Apple II 

,.,. 
,.... 

Radio Shack 
TRS-80 

.,. 

Atari 400,800 

COLOR 

Tl 9914 

,.,.. 

CALL CLEAR 

,.,.. 

,.,.. 

Ex idy 
Sorcerer 

EN 

Table 2: A vailability of BASIC stateme11t types iii six 111icroco111µ11tc:1· families. 
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Ex plana tion of Command 

Automatically numbers the lines ol a program as you enter lhem lrom the keyboard. starting with line mm. using the mcrement n No: 
available in Applesolt . 

Sets a breakpoint al line number mm: program execu tion will hall upon reaching this breakpoint. 


Sets all numeric variables to zero and all string variables to null. 


Sels aside n byles of memory for slorage of slrings: also sets numeric variables Jo zero and strmg variables to null. 


Loads a BASIC program from casse tte tape. 


Compares a program m memory to a program on tape: the two mus t match exactly. 


Continues execution ol a program after reaching a BREAK (Tl) or STOP s1a temen1 (all) during program execu tion. or after program rs hatted 

by operator (a11er a Con1rot·C. Break key. Stop key. etc). 


Saves a BASIC progra m in memory to casselle tape. 


Deletes program line mm from the program. The Tl uses this command to delete programs or data hies from its filing system. 


Enters EDIT mode for line number mm. Lets you manipulate the characters 1n line number mm. The Apple. Atari. Exidy, and PET computers 

use on·screen editing to do this via LIST and cu rsor controls. 

Moves cursor to lop lrne. leftmost position of video. in Applesoft only. CALL - 976 has same func11on lor Integer BASIC. 

Sets address ol highest memory address available to a BASIC program: protects da ta. graphrcs. or machine-language routmes located m 
high memory. 

Lists alf program Imes between (and including) line numbers mm and nn. Apple Integer BASIC uses comma instead or hyphen. 

Sets lowes1 address avaitable to a BASIC program. Reset by NEW. DEL, and Cont rot-C key . 

Apple Integer BASIC on ly: resets AUTO line·numbenng leature 10 manual numbering. 

Deletes entire program from memory and resets all pointers and variables to zero and null 

Renumbers program from beginning or starring with line mm, incrementing in steps of nn. 

Begins execution ol program, starting al beginning or at line number mm. 

Puts you m monitor mode for execution of machine-language programs. A lari and Tl use BYE only to go to calculator mode from BASIC. 

Turns of f 1race features . 

Tells you which line number of the program is cur ren tly being executed. Very useful in Hacking down programming bugs. 

Removes breakpoint set by the BREAK command. 

Normal screen format for lex! operation. number ol characters per line by number ol lrnes on screen. 

Ind ividua l character positions on screen can be broken down into a matrix 01 dots. m rows ol n do ts per row . Not applicable 10 Apple It . Atari 

4001800 or the PET. 


Actual number ol total pixels (picture elements) hat can be 1nd1v1dual ly turned on and olf by the program when m lull graphics mode. 


i11dicates tlrat t lie fe,1/11re descri~1ed 1111der tl1c " f.\µlmwtion " co/1111111is1wailablc for a given co111µ11/cr 11si11g /Iris 111w1c. Tlrcsc tali/es 
are not 111e1wl M be a11 exhrwst ine descriµtio11 nf m1y of tlw s i.\ 1·0111p11ter sys/ 'lllS. 

Explana ti on of Sta tement 


Allows data to be added ro the end or a data fi le. 


Clears the video screen and re turns the cursor to the top line. leflmost posihon 01 the video See also HOME 


Branches to the machine-language subrou ti ne at the specified address addr. 


Allows you to define a new cha racter for the vrdeo display to be used by your program. 


Allows you to deline the background color to be used for the individual characters. 
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System 

CALL JOYSTK 

CALL SCREEN 

CALL SOUND 

CLOSE 

COLOR=n 

DATA 

DEF FN (name) 

DEFINT 

DEF DBL 

DEFSNG 

DEFSTR 

DIM var(k) 

DISPLAY 

DRAWTO 

DSP var 

END 

EOF 

ERROR (mm) 

FOR .. TO . . . STEP. NEXT 

GOSUB Jinenum, RETURN 

GOTO linenum 

GR 

GRAPH ICS 

HUN ... AT 

IF expr THEN linenum 

IF expr THEN ... ELSE 

IF expr GOSUB ... RETURN 

IF expr GOTO 

IN (port) 

INPUT '"msg''. var 

INPUHn,var 

LET var = expr 

LPRINT "msg " or LPRINT var 

ON ERROR GOTO linenum 

ON expr GOSUB, RETURN 

ON expr GOTO linenum 

Commodore 
PET 

,,,. 

,,,. 
,,,. 

..... 

,,,. 

..... 

,,,. 

,,,. 

v 

..... 

,,,. 
,,, 

,,,. 

,,. 

,,,. 

..... 

,,.,. 

App le II 

HCOLOA= 

,,. 
,,,. 

,,. 

HPLOT 

,,,. 

,,,. 

,,,. 

,,,. 

,,. 
,,,. 

,,. 

,,.. 
,,. 

INHexpr 

,,. 
RECALL 

,,,. 

ON ERR 

,,.. 

..... 

Rad io Shack 
TRS-80 

,,,. 

,,.. 

,,.. 

..... 

,,.. 

,,,. 

,,,. 

..... 

..... 

,,,. 

..... 

,,,. 

,,,. 

,,,. 

,,,. 

,,,. 

,,,. 

,,.. 

,,,. 

,,. 
,,. 

,,. 

,,. 

Atari 400,800 

STICK 

SETCOLOR 

SOUND 

,,,. 

..... 

..... 

,,,. 

,,,. 

,,,. 

,,,. 

,,, 

,,. 

,,.. 

,,.. 
,,.. 

TRAP 

,,,. 

,,. 

Tl 9914 

,,,. 
,,,. 

,,,. 
,,,. 

,,. 
DEF 

,,,. 

,,,. 

,,,. 

,,,. 

,,,. 

..... 

,,,. 

CALL HCHAR 

,,. 

,,,. 

,,,. 
,,. 

,,,. 

,,.. 

,,.. 

Ex idy 
Sorcerer 

,,,. 


,,,. 

..... 

,,,. 

,,. 

,,,. 

,,,. 

,,,. 

,,.. 
,,,. 

,,,. 

,,.,. 

,,. 
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Explanation 

Checks the 1oystick pon tor input 

Allows you to select the background color ol the video. HCOLOR = exp leis you select the colo r to be used in hi·res (high-resolution) graphics 

mode in Applesof t. 


Lets you define the sound oulput to be used by your program. 


Closes device (tape. printer. etc) data file . 


Sets tne color or the point for the next plot (in low-resolution graphics for the Apple II). 


Holds data for access by a READ statement. 


lets you define a single-line function . called by using FN and the !unction name. 


Defines as integer all variables beginning with the spec ified fetter, letters. or range of letters. 


Defines as double-precision float ing-point an variables beginning with the specified letter . letters, or range of letters. 


Delines as single-precision floating-point al l variables beginning with the specified letter. letters. or range ol lellers . 


Delines as string va riables all variables beginning wi th the specilled letter, letters. or range of letters. 


Alloca:es space m memory for a variable array with as many dimensions as numbers in I<, and with the speci fied size per dimension . Apple 

Integer BASIC allows one-dimensional arrays only. 


May be used 1n place of PRINT. or to specify the lormat of da ta stored on tape. DISPLAY specilies ASCII lormat 


Draws a fine from the last plotted point to th is pos1t1on. HPLOT can also plot a single point in high-resolution graphics or a series of points 

connected in sequence. 


Displays value of the specified variable each time 11 changes . Available in Apple Integer BASIC only. 


Ends execution of program and returns to command mode. 


Writes End-of-hie mark to a data tile . 


S1mula1es the error specified by the number mm. to test ON ERROR GOTO routines. 


Creates an 11erative loop. with optional step size spec1hed. If no step size 1s given. a step of 1 is used. Leaving a loop before 1t is tinished will 

cause problems later. 


Branches to the specified line number and conhnues program execution from that point un til a RETURN is found. Execution then returns to 

the sta tement following the GOSUB command. 


Branches to the specilied line number. 


Turns on tow·resolulion graphics. HGR selects page 0 of h1gh·resolut1on graphics. HGR2 selects page 2. 


Turns on graphics mode. 


Draws a ho11zonta t line at the spec ified tine number. Tl lets you specify 1he number and type of characters in the line. 


Tesls an expression. If 11 is true. the statement lollowing the THEN is execL>led before executing the next program line. 11 it 1s lalse. program 

execut ion proceeds lo the nexl line. 


Same as above, except execution goes to the ELSE only ii he argument 1s false . In either case , execution continues on the next program 

line. Tl allows only line numbers afler THEN and ELSE 


Same as an IF . . . THEN. except a GOSUB is executed. 


If the expression is 1rue, then program execul1on proceeds directly to the specilied line number and continues from there. 


Goes to the spec11ied porl and gets the value there . Both lhe argument and the result must be in the range of O lhru 255. IN# selecls 

specihed motherboard slot for inpul. with 0 bemg lhe keyboard. 


Goes to keyboard and awaits user input. An optional message may be printed to the video display as a prompt. 


Inputs data lrom cassette . RECALL (for Applesoll only) reads data into single array. (Applesoft and Apple Integer BASIC have INPUT state· 

ment. too.) 


Assigns the argument to the specified variable. 


Sends value of the var iable specified or a message contained within quotes to a printer. See also PRINT!! for the PET and Tl . 


Error-trapping routine: 1f an error occurs within the program, then program execu tion goes to the specil ied line number and continues from 

there . 


Evaluates expression: on the integer value ol lhe expresssion. expr , transfers control to the exprth number alter the word GOSUB. Returns 

to line alter this line when RETURN is encountered. 


Same as above except control does not return to next line. 
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System 

OPEN 

OPTION BASE (x) 

OUT portnum, val 

PADDLE 

PEEK 

POINT 

POP 

POKE locn, val 

PRINT "msg " or PRINT var 

PRINT@ 

PR INTH 

PRINTUSING 

PTRIG 

READ var. var . .. 

RECALL 

REM 

RESET (x,y) 

RESTORE 

RESUME linenum 

SET (x,y) 

SPEED =expr 

STOP 

STORE 

TAB 

TEXT 

UPDATE 

VLIN ... AT 

VTAB (x) 

WAIT A,8.C 

String Functions 


ASC (siring) 


CHA$ (code) 


FRE (X$) 


INKEY$ 


LEFT$ (string,n) 


LEN (string) 


MID$ (string,p,n) 


POS (sir! .str2.n) 


RIGHT$ (slring.n) 


STA$ (expr) 


Commodore 
PET 

.,. 

,,.. 

,,.. 

,,.. 

.... 

,,.. 

.,. 

.... 

.,. 

.... 

,,.. 

.... 

.... 


.... 


GET 


.... 

.... 

.... 

.... 

.,. 

Apple II 

PR#expr 

POL 

,,.. 

,,.. 

,,.. 

,,.. 

,,.. 

.... 

.,. 

.,. 

.,. 

.,,, 

PLOT. HPLOT 

.... 

.... 
,,.. 

.,. 

.,,, 

,,., 

.... 

.,,, 

,,.. 

.... 

GET 

,,.. 

,,.. 

.... 

.... 
,,.. 

Radio Shack 
TRS-80 

,,.. 

,,.. 

,,.. 

,,.. 

,,.. 
,,.. 

.... 
,,.. 

.... 

,,.. 

.... 

.... 

,,.. 

,,.. 

.... 

.... 

,,.. 

,,.. 

.... 
,,.. 

,,.. 

,,.. 

.... 

.... 
,,,. 

Atari 400,800 

.,,, 

.,,, 

.... 
,,.. 

,,.. 

POSITION 

,,.. 

,,.. 

,,.. 

,,.. 

PLOT 

,,., 

,,.. 
,,.. 
,,.. 

.,,, 

.... 

Tl 99/4 

.,. 
.,. 

CALL GCHAR 

,,.. 

,,.. 

,,.. 

,,.. 

.... 

,,.. 

,,.. 

.,. 
CALL VCHAR 

,,.. 
.,,, 

CALL KEY 

.... 
SEG$ 

,,.. 

,,., 

Exidy 
Sorcerer 

,,.. 

.,,, 
,,.. 

.,. 

.,. 

,,.. 

.,. 

.... 

,,.. 

,,.. 

.... 

.... 

.... 

,,.. 

.,,. 
,,.. 

,,.. 

,,.. 
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Explanation 


Opens a device to either input or oulpul a data hie. 


Sets lhe lowest-allowable subscript of an array. x. to ei ther Oor 1. 


Sends lhe specified value (Os val s 255) to the specified 110 port (0 s portnum s 255). PR/I se lects motherboard slot (0 thru 7) lor output. 

where 0 =video monitor . 


Gets the value of the paddle input. 


Returns the value stored in the speci fi ed locat ion. Atari and Tl are restricted lo video local ions only_ 


Checks the spec1l1ed video location (g raphic) and returns a 1 if 1t 1s on. re turns a O otherwise. 


Removes the most recen t addition from the stack. 


Loads the spec1tied value into the specilied locat ion . Both numbers are decimal , and Os val s255. 


Sends the message wi thin the quotes or the value of the specihed variable(s) to the video display. 


Same as above. except printing begins at the spec1f1ed video location. 


Sends data to the casselte drive. 


Prinls according to the specified format. 


Relurns a O if 1he game-paddle pushbutlon is depressed. otherwise a 1 is returned . STR IG is used lor the ioyst ick butlon . 


Assigns the values stored in the data sta tements to the variables listed 


Reads conten ts of a numeric array from casselle; available in ApplesoH only. 


Remark 1nd1cator: computer does not execute anything following the REM (for the rest of that line only) . 


\urns oil the graphics block at position (x.y) . 


Resets the data pointer to the first item 1n the first DATA line With Alan and Tl. a line number may be specified, and the pointer will be set to 

the hrst item ol data in that tine. 


In Applesolt only, resumes program execution lrom tile error routine at tile specilied line number. 


Turns on the graphics block (x.y)_Apple Integer BASIC and Applesofl can plo1 low-resolulion graph ics with PLOT. Applesoll can also plot a 

high-resolution graphics point with HPLOT. 


De1erm1nes speed at which charac ters are sen t 10 he sc reen or o1her outpu t device (Applesoft only). 


Halls program execu11on and relurns to the READY prompt 


Writes conlents of a numeric array 10 casselle (Applesoft only) 


A print modifier : the va11ab;e or message is prin ted at the specilied column. 


Converts from graph ics mode to all-tex t mode. 


Allows an opened Ille to be both read lrom tape and wr111en to tape. changing values in the process. 


Draws a vertical line at the specified column . Tl lets you specily number and type of charac ters in the line. 


Moves the cursor x lines down lrom the top of the oisplay screen. 

Tempora rily halts program execu tion unli t certain condit ions are met. 

Returns the ASCII value of the fi rst character of the string . 

Returns a one·charncter string defined by the value ol code. Os code s255. If a control code is specified. that function 1s executed. 

Returns the amount of memory available for string-va11able storage. 

Scans the keyboard once and returns the character pressed If none of the keys are pressed during the scan. returns a null. 

Returns n characters from the specified string, starling at the left. 

Returns the length of the specified string. O !or a null string . 


Returns a substring of length n. starting at pos1t1on p 1n the specified string: Atan uses a subscripting procedure. 


Returns the s1arting position or subs tr ing str2 inside of s1ring slr7 . beginning the scan al cha racter position n in str l . 


Returns n charac ters lrom the specified str ing, starting at the righ t 


Conver ts the specihed numeric expression to a string. 
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System Commodore Apple II Radio Shack Atari 400,800 Tl 99/4 Exidy
PET TRS-80 Sorcerer 

STRING$ (n.char) 

VAL (s tring) 

VARPTR var ADR 

BASIC Functions 

(Precision) 

Commodore 
PET 

9 

Apple II 

10 

Radio Shack 
TRS-80 

6 or 16 

Atari 400,800 

10 

Tl 99/4 

14 

Exidy 
Sorcerer 

6 

ABS (expr) 

ATN (expr) 

CINT (expr) 

CDBL (expr) 

CLOG (expr) 

CSNG (expr) 

COS (expr) 

ERL (expr) 

ERR (expr) 

EXP (expr) 

FIX (expr) 

FRE (expr) 

.,,. 

.,,. 

.,. 

.,,. 

.,,. 

.,. 

.... 

.... 

.,. 

.,. 

.,. 

.,,. 

V" 

V" 

V" 

V" 

(also MEM) 

.... 
V" 

V" 

V" 

V" 

V" 

.... 

.,. 

INT (expr) 

LOG (expr) 

MOD (expr) 

.,. 

.... 

.,. 

.... 

.,. 

.,. 
V" 

.... 

.,. 
.,,. 
.,,. 

.... 

.,. 

POS (expr) 

RANDOMIZE 

RND (0) 

AND (expr) 

V" 

RANDOM 

.... 

.,. 

RND 

,,, 

.,. 
RANDOM 

.,,. 

V" 

V" 

RN0(1) 

SCAN (x.y) 

SGN (expr) 

SIN (expr) 

SPC (expr) 

SPC (num) 

SOR (expr) 

TAN (expr) 

Tl (expr) 

USR(X) 

.... 

.... 

V" 

.... 

V" 

.... 

.... 

.,. 

.,. 

.,. 

V" 

.... 

.,. 

v' 

,,,. 

.,. 

V" 

V" 

.,. 

V" 

.... 

NULL 

.,. 

.,. 

.,. 

.,. 

.,. 

.,. 

.,. 

.... 

.... 
V" 

v' 

AND. OR. NOT .... ,,,. V" ... 

Table 3: Availability of BASIC mat/1emnlical and other f1111clions in si:r. 111icroco111µ11ter families. 
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Ex p lanation 

Returns a string of length n composed ol the specified character _ 

Convens a string ol numerals (eg: ''68" ) lo its numeric value (eg: 68). 

Returns the memory address where the name. value. and pointer ol variable var are stored. 

Explanation 

The number of s1gmficant digits with which the computer opera tes. The TRS·80 has doubte·precis1on (s1xteen·digil) capability. but all 
machine-supplied !unctions are truncated to six digi ts _ 

Gives the absolute value ot the specified expression. 


Gives the arctangent in radians: Atar i can be set up to use angular measures in degrees. 


Converts lhe expression into the largest integer not la rger than the expression. - 32768 :s; expr :s; 32768. 


Converls the expression to double-precision (six teen-digits). 


Returns he base-10 (common) logarithm ol lhe specilied expression. CLOG (0) will give an error. CLOG (1) = 0. 


Convens lhe expression to sing le-precision (six d1g1ts). 


Returns the cosine of the expression. where expr 1s in radians 


Returns the line number ol the cu rrent error . 


Returns a value rela ted to the current error . 


Returns the natural exponential (e · ·•· = EXP (2expr))_ 


Returns the integer equ ivalent of the expression. truncated 


Tells you total number ol unused and unprotected bytes in memory. MEM does not include unused str ing space. FRE(A$) will tell you amount 

ol unused string space. 


Returns ta rgest integer not g reater than lhe expression ( - 32768 :s; expr :s; 32768). 


Returns natural logarithm (base e) of the expression: the expression must be positive. 


Modulo arithmetic: returns remainder after two numbers are added/subtracted, allows for some ::Jivision. Avai lab le m Apple Integer BASIC 

only . 


Returns a number ind icating the current position ol the cursor on a line: available in Applesoll only . 

Reseeds the random-number generator. 


Returns a pseudorandom number between .000001 and .999999: 1n Applesoft and Tl BASIC. RND(O) retu rns the 1as1 random number given. 


Re urns a pseudorandom number between 1 and the value ol the express ion (1 :s; expr :s 32768). In Applesofl if expr< O. 1hen the same 

va lue is returned each lime expr is used. 


Returns the color value al screen position (x.y): available in Integer BASIC only . 


Returns a - 1 1! the expression 1s negative. 0 1f it 1s 0, or + 1 ii 1l is posi l ive_ 


Returns lhe sine value of the expression: expr must be in radians 


Returns the number of skips speci1ied in the argument. Range O::; expr :s; 255. SPC(O) = 256 skips. 


Prints the specif ied number of spaces. 


Returns the square root ot the specit1ed expression: expr cannot be negative 


Returns the tangent ol !he expression. the expression musl be in radians_ 


Se ts the real· time c lock to the value specified. 


Passes the va lue x to a machine- language subroutine and execLites subroutine_Address of the routine musl already have been POKEd into 

memory 

These three operators perform the given logical operations on numeric variables or expressions. (NOT works on a single number.) In most 
cases. these opera tors work b1t-by-b1t on the numeric values expressed 1n binary . For example. 3 OR 5 equals 7: 3 1s binary 011, 5 1s binary 
101 . and 7 (the result) is 111 (011 OR 101). 
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Programming Quickies 

Rotation Algorithnt 

Samuel Bates, SPO 1263, Sewanee TN 37375 

Many unique and elegant designs can be produced 
using straight lines. Listing 1 shows a program for 
creating such designs . Using the "rotation" algorithm, 
curved patterns that appear to be three-dimensional will 
be produced. 

The main functions of the program (which is written in 
Hewlett-Packard HP 3000 BASIC) are POLY and 
ROTATE. When given information on the size and loca­
tion of a polygon, POLY draws the figure and numbers 
the vertices. ROT A TE takes a number of points and does 
the following: 

• A small distance is measured along the line between the 
first two points. 

• The same distance is measured between the second and 
third points, and a line is drawn between these points. 
• The first two steps are repeated until the program cycles 
back to the beginning point. 
• The program begins again, measuring along the lines of 
the new polygon just formed. 

Other functions in the program are JOIN, which draws 
a line between two points; MID, which takes the mid­
point of two lines; PRINT, which prints the coordinates 
of a point; and POINT, which creates a point when given 
X and Y coordinates . TO, RECALL, and LIST are for 
creating and using specific routines. 

All figures shown (1 thru 5) were drawn with a 
Hewlett-Packard 72-02A plotter. • 

Listing 1: "Rotation " written in HP 3000 BASIC. The READ statements retrieve graphic parameters from the individual files shown 
with each figure. 

10 F!U:<; • 
~~ D I~ ASC7 2 J , BSC 72l•EC30·2l 
3~ DIM MC 100•2J,N(40J,f$(3J,RC l 0l 
40 I "I AG E '< D, 1( • 4 0 , "t " 

50 l MAGE 40 • "'•.:ID 
60 DEF F' . E ( el= CEC l + 1 • ~ l - EC l , ~ l > t 2 
70 P$: " FLT " 
80 F':: ?5 
9"' P=0 
l (ll0 PR! , T "F! LF.: .'IAM E"J 
l 10 I N PUT A.$ 
120 A~S!GN A$•l•S 
11~ IF S = 3 Tr1E .'I 1((10 
l lr0 f"l<PH " BEGl ·\l" 
151?! PRINT " : "; 
16 [NTER ?55.A9 ,A $ 
IHl PRU.IT 
l >J\li GOSUB 240 
19:;\ GOfO 150 
?1'10 STOP 

2 10 DATA " PCL.1' "•"JO I N "• "M l D"• "ROTATE" 

220 DATA "PR l .'llT"• " PO INT"• " TO" • "RECALL" 

23\Cl DATA " CL EAR' ' • " L I ST "• " QU IT" 

240 X9 = l I 
250 RESTORE 
:?Ml FOR D= I T O x9 
270 READ 8$ 
2'30 IF A SC I• L [ ,\l( 8$ l l =8$ 
::>9;'il NEJ(T 0 
300 F'R!NT "N ();.;E>C ! STE,'H 
3 10 RETU R,\l 
320 I F' 0>6 THEN 550 
330 L=L EN< BSl 
3 4 "1 B$="0 1234567f39 " 
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350 
36C 
370 
'.\"6Ql 
392 
401il 
4 1@ 
420 
43(ll 
ll40 
45\li 

461'1 
ll7~ 

L<'30 
lr10 
500 
5 10 
520 
530 
54 0 
550 
~6\li 

57 ~ 
5130 
59 0 
600 
61'11 
62\IJ 
630 
640 
650 
660 
67 0 
680 

C= N= l?l 
FOR I =L + 2 T O L E·\l ( AS> 
IF' ASCl •ll=" "THE.\l 450 
FOR J = l TO 10 
IF AS[ l •ll=BSCJ,J l TH(,\l "' 20 
NEXT J 
RETURN 
N=N • I 
R[N l =J-1 
NEXT I 
>C =0 

FOR J:: l TO '" 
x=x+R(Jl•10tCN-Jl 
,\l Ei<T J 
C=C+ l 

CCJ=>C 
N = 0 
MA T R=eER 
IF I <=LE CA$ > THEN ""'0 
IF D>X9 THE,\l 580 
GOSUB D OF' 59:3 1710 1 790.:340 • 109 0 
GUSUl:l O- S OF 1 4 10 • l 130· 1 2 ·1~ . Ju6 0 
G OS U 8 D-? OF l 5 I 0, 2 0 0 
~ETUR.\I 

NC ?. l ";\l ( 2 l I C 2 • S l .'1 C 3 • l 4 I 5 / ,\l ( I ) )) 
,\l ( 3l=NC31 • 3 ·141 591 J30 
FR!'-IT P$ 1"L " 
F' OR l =P T 0 \l C I I + P 

G=< I-P>• 6 · 2~3 JYl.\l[IJ+ ."IC3l 

MCl•l• ll=N ( ll ) +l 0 • N(?.l • COS <G> 
MCl• l ·21 •NC5 J+l 0 • N C2 l• S ! N<G> 

PR I NT US ING 50 i MCl +1.tl . M Cl+J , 2 l 

NE'<T I 

PR ! NT P$ 1 "T" 


TH EN 320 

C()'l~AND" 

http:50iMCl+1.tl


Programming Quickies 

690 
700 
71~ 

720 
73~ 

7"10 
75~ 

76(}. 
77 0 
7 '30 
1'10 

3 fl "' 
8 1 
~?0 

>l3J 
>l40 
1-1 50 
% 0 
870 
>l A ::'l 
>l90 
900 
910 
9'.?0 

P=f' • N( 1 ) • \ 
PE TURN 
IF C /2 I I NTC C /2 l TH EN 7 t3 0 

.'1 ( I', I l = <.'IC NC 2 l , I J + : C.\I ( I l • l l l /2 

FRI NT PS';"L" 
f O~ I= \ TO C ST EF 2 
PRl 'H USU.IG 4i'lPH ·\l(ll.IJ.,...,CNCIJ, ? l 
PQ I NT US l \I G 5 01 '1 [ ·\I [ I + I J. 1 l •MC ,\I ( I + I I , 2 I 
NEJCT ! 
PP l .'1 T P$1 "T" 
R ET IJR ,\I 
P: P+ I 

~ 

i'\(P, 2 J=C :"l( .\1( 2 1 , 2 l +l'l(l\I( ll12ll 1 2 
l'R I T "POI ·>IT "P": ",..., Cp , I Ii •'I( P , :? J 
RE HJ RN 
f QP [:I TO C 
E ( I I I J = ."I( \I c I ) , j I 

E Cl . ~J= ...., P H l l • 21 
• E ~ T l 
ECl 1 ll =Erl•ll 
Hl . ~l=E[l , 21 

PR{ .\IT PS J "L" 


f OR I = I TO C 

, CI l = F•L IS QR< F\I E ( I > •F,\I ( ( 2 > > 


9 1 "' !> N[l J>.5 T'1E.''I 107:11 
9.<13 ' E~ T I 
95 0 F OR I = I TD C 
960 £( I • I J =E [ I • I ) + . [ I l .. ( [ ( I • 1 I 

9Hl f.( ! • ?. l =EC I • 2 I +,\I ( I J • ( E( I + 1 I 

98~ I > J II I Trl E.'/ I 11 I 0 

I J - EC l ' I I l 
2 J - EC [ I 2 J ) 

990 f"~l\IT USI .\IG <1\JJECl.tl 1 ECl · 2 1 
l~il0 GOTO 1\'.J ~>J 

1'211 tl P R ! '1T U.$1 -IG 5 ~11EC1 . I J. EC I I 2 1 
l "3 2l . E~T I 

ll'H" ECl • ll=ECl•l1 
lltl4~ E( I .:? J = EC I I 2 I 
l~Sl" PRl\IT US ING 50lEC ! .t J, E([ , ::_> l 

lil60 GOT O 911! 

1;;17 0 >'RJNT PSi "T" 

108 0 .'<ET ·J R.'\J 


IM0 rO~ ! =I T D C 

1100 PR[ ,'/T "F'OJ ;H"\IC l l "="1•1( ,\IC [) , I l 1"1( ,'\J{ l J , ~l 
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Circle 254 on inquiry card . 

What is a 

CLOCALPEEP? 

Another name for 
the CCB· ll , which is: 

• 	a c lock 
hour, minute, second 

• 	a calendar 
day, day of week, 
month, year 

• 	an audio alarm 

All on one board for your 

TRS-80 Model II 
It includes a pacemaker battery wh ich wi ll 
g ive over 8 yea rs of continuous ti mekeeping. 

From the folks who brought you the best 
CP/M 11 for the Model II . 

$175 plu s shipping 
Prepaid , COD, Maste rcharge or Visa orders 
acc epted . Ca liforn ia res iden ts add 6% 
sales tax . 

TAS·80 1s a irademark ol Ta ndy Corp. 
CPf M Is a regislered 1rsd emar1< of Oig ile l Res.oarch Inc. 

PICKLES & TROUT 
P.O. BOX 1206, GOLETA. CA 931 16. [805) 967·9563 

SOFTWARE PROFESSIONALS 
Some of New England's finest companles rely heavily on E.P. 

Reardon Associates to assist them in find ing software profes· 
slonals. Two of our cl ients have expressed an urgent need for 
talented software engineers with the qualifications listed below: 
SR. SOFTWARE ENGINEER·PDP11 To 30K 

Lead techn ical role responsible for systems design , ASX-11M 
operating systems knowledge is essenllal. Experience with net· 
working , 1/0 drives, diagnostics or other areas helpful. 

DATA COMMUNICATIONS 
SYSTEM DESIGNER To 32K 

Key spot for Individual contributor 1n the Future Products group 
of th i s leading mini computer vendor. Requires experience with 
protocols, packet switching and SNA. BSEE or Comp. Sci. 
necessary. Advanced degree preferred. Excellent combinat ion of 
tech. challenge and visibi li ty. 
CAD/CAM 	 To 28K 

Systems level software design or CADICAM applications ex­
perience necessary. Assembly and high level programming 
language knowledge required. Co. i s rapidly growing leader In the 
design and Instal lation of CAD/CAM systems for elec\ronlc and 
manufacturing lnduslrles. 

OPERATING SYSTEMS 	 To 28K 
Work wi th a small team In the design and development of new 

operating systems. Experience In large, multi-user operating 
systems, virtual memory and sophisticated paging techniques Is 
required. 
PRODUCT SUPPORT 	 To 28K 

Provide technical suppor1 to Field Service, Sales, ancl Manufac ­
turing in lhe solution of software problems. St rong hardware 
background Is essential as Is real-t ime assembly language ex· 
perience. 

To explore these, or many other challenging positions, please 
contact Dan Meagher by cal fl ng (817) 329-288 or mall your 
resume to him (In complete confidence) at: 

-·~:.~:0~:!::~1 m.,.oo 

11 H~ 
II ?.0 
11 :3;} 
I I "I~ 
II S3 
11 60 
11 7 Ii! 
II ~0 
11'10 
l ?. '10 
I ~ I~ 

1'=! 2 11 
I ~) \) 

1? 40 
1;? so 
1·?f>0 
1;:>I ?I 
l?l-10 
1;?'/ rJ 
l.)~0 

,\IE~ T I 

RET IJR \J 
REA D NI• 1 
I r E\I D • I Trl EN 
r:>EA D #I l BS 
IF BSllJ:ISC4 l TH£,\I 
P.?J .\IT "Du P L 1 f':ATE 
GOTO 1 ~ 61'.l 

PRPH • 1;ASC4l 
PR l .'\IT " > "J 

E· TF. ~ 2 ':i 5 . 09 I As 
PR I 'IT 
P I "T • I; 'IS 
l F' ASf"E .\I [) " TrlE.\I 

PR I ·"T • I; E.\ID 
RET'JR,\J 
F<EAD #I • I 
AS=AS C~ I 

l . E.\I D k I Tr-I C:. 
REA D 1118$ 

l I '13 

1 1">3 
NA'1E" 

I ? 00 

1.)1 "1 

1 1 ;;i IF 8 $ =A.t TrlE\I IJ'>C:I 
132 ::11 GOT O l .P ~ 

13 0 PRJ .'/T " ,\IO'IEq sn:."T ~ 
1.)4 0 RET U RN 
135 0 REA D ~I >4S 
1160 >'RI •'IT A 

Dll fl \IE " 

13 7 u [;: A$ = "[,110" T-iEo\I 1430 
1 .1~ GQ<:;U B 2<>i1 
11'10 GOTO l 35 3 
\<10{1 RE T \JR'1 

Listing 1 co1r ti1111ed 011 
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Programming Quickies 

Figure 1 

:ROTATE 17 18 19 I 9 8 
:POLY 9 200 0 5000 5000 PLTL 
PLTL :CLEAR 
:POLY 9 275 0 5000 5000 PLOT CLEARED 
PLTL :POLY 9 100 0 5000 5000 
:JOIN 11 2 13 4 14 5 16 7 17 8 19 I PLTL 
PLTL :ROT ATE I 9 8 7 6 5 4 3 2 
:ROTATE II 12 13 4 3 2 PLTL 
PLTL :QUIT 
:ROTATE 14 15 16 7 6 5 
PLTL DONE 

Listing l 

14 1 0 
l.02~ 

1430 
1440 
\ -'!Sn 
1460 
147a 
J4iHl 
14'~" 

1500 
15 10 
1 ">2~ 

1530 
1540 
1550 

co11li11 11ed : 
P:P+ l 
M(F' , (J :N( ll 
M(P , 21='11( 2 1 
PR! ,\JT "POl.'llT"F' 
RETlJR.'\l 
MAT .'1;;:C!E ~ 

MAT 'll= :! Eq 
P=0 
PR! .'\lf " PLOT CLEARElJ " 
RET 1JR,'\l 
READ 'I• 1 
R=0 
PRH>IT 
IF L[NCAS>>4 T rl E.'11 1630 
I F £ ,'\lD 11 T.-fEN 16 '2 ~ 

156~ 

1570 
! 5FH} 
15'1 <1 
16;31£1 
161 t~ 

162 1-l 
163(} 
I I) 4 (} 
1650 
1660 
1670 
16?0 
16Y0 
1700 
J7 I ~ 

READ If l J AS 

PR l ·" T " "J A$ 

l F" A$/f''E,'11 0 " f.-f[ .'\l 156 " 
PR ! ,'oJ f 
I r R THE .'\l 16:?0 
GOT O 1:;60 
R£TUR:-I 
R= I 
I F' END Ill THE.\I l fi-?0 
RE AD .f 11 8$ 
I F' Bf, .JAS( 6 l THl:'.N 16 5 0 
AS= 9$ 
GOTO 157'1 
F' f? I '\l T AS" N O•\J - E XI 5 TE 'oJ T" 
RET IJ RN 
END 
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Programming Quickies -------------------­

:POLY 9 200 0 5000 5000 
PLTL 
:MID 5 6 
POINT 11 "' 2252 .52 4999.99 
:JOIN 4 I 7 l II 1 
PLTL 
:ROTATE I II 5 4 
PLTL 
:ROTATE I I I 6 7 
PLTL 
:ROTATE l 4 3 2 
PLTL 
:ROTATE l 7 B 9 
PLTL 
:QUIT 

DONE 

:POLY 12 150 0 5000 5000 
PLTL 
JOIN I 7 4 10 
PLTL 
:MID I 7 
POINT 14 5000 5000. 
:ROTATE 1 14 4 3 2 
PLTL 
:ROTATE 7 14 4 5 6 
PLTL 
:ROTATE I 14 10 11 12 
PLTL 
:ROTATE 7 14 10 9 8 
PLTL 
:QUIT 

DONE 

Figure 3 
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Programming Quickies ------------------­

Figure 4 

:RECALL TESSELS ROTATE 10 11 12 13 14 15 16 17 
POLY 8 100 22 5000 5000 PLTL 
PLTL ROTATE Tl 26 25 24 23 22 21 20 
POLY 8 100 22 5000 1585 PLTL 
PLTL ROTATE 28 29 30 31 32 33 34 35 
POLY 8 100 22 6707 3293 PLTL 
PLTL ROTATE 45 44 43 42 41 40 39 38 
POLY 8 100 22 8415 5000 PLTL 
PLTL ROTATE 46 47 48 49 50 51 52 53 
POLY 8 100 22 6707 6707 PLTL 
PLTL ROTATE 63 62 61 60 59 58 57 55 
POLY 8 100 22 5000 8415 PLTL 
PLTL ROTATE 54 65 66 57 68 69 70 71 
POLY 8 100 22 3293 6707 PLTL 
PLTL 
POLY 8 JOO 22 1585 5000 

ROTATE 
PLTL 

81 80 79 78 77 75 75 74 

PLTL 
POLY 8 100 22 3293 3293 

END 
:QUIT 

PLTL 
ROTATE I 2 3 4 5 6 7 8 DONE 
PLTL 
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Programming Quickies -------------------­

figure 5 
' ·.....:- . : ..... 

'<:.::::"'.. 
-........ ....... .. 

....,.. .... ..... ....... 

<: - - h~~~~-:-....~ 
~- -~- ~ ·..:.:,. '':::· , ~ 

r~~:r: ~, ,3 ':°°, :oo -0~#1- :~F: ~· ,' ,~' ~ 
:POLY 6 410 O 5000 5000 ~ :POLY 6 420 0 5000 5000 
PLTL PLTL 
:POLY 6 430 0 5000 5000 :QUIT 
PLTL 
:POLY 6 300 0 5000 5000 DONE 
PLTL 
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Programming Quickies 

Change Your GOTOs to 

FOR . . . NEXT Loops 


David Carew, Interactive Management Systems, 
3700 GaJJey Rd, Colorado Springs CO 80909 

In terms of computer architecture, virtually all current­
ly available microprocessors are termed "stack-oriented" 
machines . Virtually all implementations of BASIC inter­
preters on stack-oriented machines make use of a push­
down stack to implement FOR ... NEXT loops. Because 
of this, FOR . . . EXT loops run much faster than loops 
implemented with a GOTO statement. GOTO state­
ments involve some sort of line search; whereas 
FOR ... NEXT statements get their "traffic direction" 
directly from the stack. 

My purpose here is to demonstrate how you can gain 
the extra efficiency of FOR . . . EXT loops for all the 
looping constructs you write in BASIC. 

Suppose you want to access a particular part of an in­
ternal table of data items (in DATA statements). Perhaps 
you enter a string which you convert to a particular 
negative number. Later you wish to, find that negative 
number in your DATA table , knowing that the data­
table items immediately following the matching "key" 
can be processed further to satisfy your requirements. 

Obviously, you'll wish to RESTORE the data-table 
pointer and loop through the table, READing and com­
paring until you have a match . However, the re can be no 
assumptions made in your BASIC program code as to 
how many READs it will take to get the match. How, 
then , can you implement such a loop us ing 
FOR . . . NEXT construction? 

Two methods are shown in listings 1 and 2. Either of 
them will run in virtually any BASIC dialect. The simpler 
is shown in listing 1. 

Almost any BASIC that allows the user to STEP the 

listing 1: Ar1 exam ple of using a FOR .. . NEXT loop to replace a 
GOTO statement. Th e technique shown in tl1 is listing wo rks 
w ith versions of BASIC that allow STEP 0 , including Radio 
Shack Leuel [and Leuel JI BASIC. 

loop-index variable will also allow you to STEP 0. A 
STEP 0 does not increment the index and results in an 
endless loop. To get out of this loop, test as shown in line 
530 of listing 1 and set the loop index high when you wish 
to exit the loop . This method will even run in Rad io 
Shack's Level I BASIC. 

An alternative method, shown in listing 2, also uses 
manipulation of the loop index from within the loop . It 
may be implemented in those versions of BASIC which 
may not allow STEP 0. 

If you need more than 32, 766 iterations of a loop, then 
you need this speed optimization. For the extreme case or 
for the purist who wants his endless loops really endless, 
the user could manipulate the index again by adding: 

515 IF I = 32765 THEN I = 1 

However, for short loops, the added processing overhead 
of the extra IF sta tement will cut much of the speed ad­
vantage. 

Some may consider the manipulation of a FOR ... 
NEXT loop index from within the loop a bit too devious 
for their taste, but I believe that , even without consider­
ing speed advantages, such constructs are preferable to 
"backward GOTO" implementations . Modern struc­
tured-programming techniques place emphasis on elimi­
nation of GOTO statements. GOTO implementations re­
quire more care to get up and running and are prone to go 
awry when later modification requires li ne-number 
changes. Tracking down and reworking GOTO refer­
ences after a change has been made is tedious business, 
and the one you overlook is sure to generate a fine exam­
ple of Murphy 's Law. Using the method I have described, 
you no longer lack an alternative to "backward GOTO" 
loop implementations in BASIC. • 

Listing 2: An alternative m ethod of replaci11g a GOTO state­
111e11t wit/1 a FOR .. . NEXT loop. Tlris method ca11 be used in ver­
sions of BASIC that do 1iot allow STEP 0. 

140 REM CALL READ LOOP SUBR : K KEY ITEM 
14 0 REM CALL READ LOOP SUBR : K KEY ITEM 150 GOSUB 500 
1 50 GOSUB 50 0 

500 RESTORE 
500 RESTORE 510 FOR I = l TO 32 7 66 
51 0 FOR I = 1 TO 2 STEP 0 520 READ X 
520 READ X 530 IF X = K THEN I = 32 767 
530 IF X = K THEN I = 3 540 NEXT I 
54 0 NEXT I 550 RETURN 
550 RETURN 
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@¥( META TECHNOLOGIES r:1 T c 
~ FOR YOUR DISK SYSTEM 

FILE BOX 

DISKETTE STORAGE SYSTEM 

TRS-80TM PRODUCTS 
.J/l('/IO.o;ort' U48/( ' lll'XVmJ~'/I 

,(· arm:H :\\\'STrn1rs 

NEWOOS/80 by Apparat .. .. ..... . . $149.95 
NEWOOS+ with ALL UTILITIES 

35-track ........... ..... . . .. ... $69.95 
40-track .. ... . .. ... . .. ... . ..... S79.95 

TRS-80lM DISK AND OTHER MYSTERIES 
. . . $19.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES for-the TRS-80TM .. .. .. $29.95 

Products damaged in 
transit will be 
exchan~ed . 

Prices. Spec11ications, 
and Offerings subject 

to change without 
notice. 

$24~o~ 5Yi" disks 
for 8" disks . .. $29.95 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor ­
ing 50 to 60 diskettes, this durable, smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad· 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry· 
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form ol storage for 10 to 15 
diskettes, and is suitable !or your bookshelf ! 
Case opens into a vertical holder for easy ac­
cess. 
5 'I• ·Inch disketle case ...•. . . . ... $3.25 
8-inch diskette case .....•.•. • ... $3.50 

'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM' rein· 
forcing hub ring ki t. 7-mil mylar r ings in­
stall in seconds. Kit is complete with 
centering tool , pressure ring, 25 adhesive 
backed hub rings and instructions. Relills 
available. 
HUB RING KIT lor 5 y,'" diskettes . . $9.95 
Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
ol a pair of specia l "diskettes", cl.eaning 
solution and instructions, can be used lor 
52 cleani ngs. Removes contamination 
trom recor ding surfaces in seconds 
without harming drives . 
HEAD CLEANING KIT lor SW' drives 
. .. . ........ .. .. . ........ .. ... $24.95 


MOST ORDERS 
PRICES IN EFFECT SHIPPED January l . 1981 THRU 

WITHIN ONE January 31, 1981 
BUSINESS DAY 

CALL
TO PLACE ORDER TOLL1 ·800-321-3552 FREE 

Single Sided. Single Density, Solt-Sectored 
5'/•· inch, (for TRS-80™) Mini·lloppy 

DISKETTES 

$21b!~fl0 


Meta Technologies strikes again ... at 
the competition! These are factory 
fresh , absolutely first quality (no 
seconds!) mini-floppies. They are 
complete with envelopes, labels and 
write-protect tabs in a shrink­
wrapped box. 

PLAIN JANE™ 
DISKETIES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


In 1980 alone, MTC has sold nearly a third 
of a mill ion dollars worth of brand·name 
diskettes. If anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You 're not paying for fancy printing, fancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). In the last 
two months thousands of people have 
switched to this low-cost alternative. 
Trust us. 

PLAIN JANE™ Diskettes ...... $ 21.95 

VERBATIM brand Diskettes (box of 10) 

5\/,-inch (for TRS·SOTM) 
MD525·01 ........... .. .. .. . $24.95 
10 boxes or 10. . . (each box)... s23.95 

8·inch FLOPPIES 
Single-Density, FD34·1000 ... $29.95 
Double-Density , FD34-8000 .. $39.95 

CALL FOR INFORMATION ON 

OTHER TRS-8QTM PRODUCTS 


• Add $2.50 lor 

IN OHIO call (2161289·7500 (COLLECT) 

80 111~f;ltTR TtCHr.-iCJLOG~E5 CORP[]RRT~O~ = TRS·80 ''a TM at Tandy Corp. 
PL AIN JANE is a TM of MTC. 26111 Brush Aven ue. Eucl id . Ohio 44132 «> 1980 IY/ Mel<lle<hnolosle1 Corporation . Inc . 

WE ACCEPT standard UPS
•VISA shipping & handling
• MASTER CHARGE • S2 .00 EXTRA
• CHECKS lor C.O.D. 
• MONEY ORDERS • Ohio residents
• C.O.D. add 5•., % sales tax . 

FOR PRODUCT INFO 
1·800·321 ·3640 • 
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. What's New? 
MISCELLANEOUS 

AnaJog Interface 
Switching ModuJes 

ATEC Systems. POB 128. Mendon NY 
14506. j716J 924-3822. has introduced a 
series of switching modutes that can be 
used as an analog in terface between any 
microprocessor 8-bit 1/0 linput/outputl 
port and the signals 10 be switched in 
automatic rest equipment. instrumenta­
tion. and control-system applications. In 
the matrix mode. any switch selected can 
be latched or unrarched. In me multiplexer 
mode. only one switch can be crosed at 
any time. The latches are solid state. and 
the switches are sealed reed relays. with a 
life of more than I00 million operalions. 
By selecting me required inrerface module. 
the complete matrix or multiplexer ca n be 
controlled from an 8·bit 1/0 port or from 
1he IEEE-488 bus. The modules range in 
price from sao 10 s l 00. Complete systems 
can also be ordered. 

Circle 460 on inq~iry ce rd . 

S-100-Compatlble, Bank-Selectable, 64 K-Byte 
Memory Board 

The DMB6400 is <i 64 K·byte. bank· 
selectable. dynamic memory module from 
Measurement Systems & Controls. 867 N 
Main St. Orange CA 92668, /7141 
633-4460. It is compatible with Alpha 
Micro. Cromemco. North Star. MP/M. and 
most other S-100 bus computers. It uses 
ou1put port addressing for the bank select 
and is configured as four independent 
16 K banks of memory. Any of the 256 

possible J/O /input/output) ports can be 
decoded. and eight banks of memory are 
possible for each port. Each bank can be 
turned on or off at system reset. and phan· 
1om can be used by any of the four banks. 
The board wrU run with all 8080 and 8085 
microprocessors at 3 MHz. It will also run 
with most ZBOAs and the Marin Chip 
M9900 microprocessor. 
Circle 463 on Inquiry card. 

Cryptography KJt 
The Cryptographic Primer Kit educates 

computer users about cryptography. 
thereby enabling 1hem to encode and pro­
1ect data against unaulhorized access. An 
RS-232 interface board is rncluded in the 
kit. The interface board functions at 300 
bps (bits per secondl and contains the 
WD20001 F LSI jlarge-scale inregrarlon) 
implementation of rhe National Bureau of 
Standards Data Encryption Standard. A 
Cryptographic Primer describes how the 
user can imprement different cryp­
cographies in software in conjunction 
with the board. It also provides examples 
for debugging software. An assembty and 
wiring manual includes wiring diagrams. 
assembly and oper<iting instructions. The 
kit is priced at 5395 unassembled or S495 
assembled. Contact Western Digital, 3128 
Redhill Ave. Newport Beach CA 92663. 
!7141 557-3550. 

Circle 461 on inquiry ca rd . 

AIM I 6 AID Converter 

The CmC AIM I 6 is a sixteen-channel 
AID 1analog-to-diglralj converter designed 
for most microcomputers. including the 
PET. Apple II. TRS·BO. <ind KIM. The 
converter is connected through the com­
puter's 8-bit 110 linput/outputj port or 
through one of CmC's (Connecticut 
microcomputer) custom interfaces. Each 
of the sixteen inputs is converted to <in 
8-bit digital signal. The input voltage 
r<inge for the AIM 16 is 0 to 5.12 V. with 

tween 0 and 255. Resolu tion is 20 mV per 
count. w ith accuracy ar 0.5 % ± I bit. 
Conversion time is less than I 00 micro­
seconds per channel. The converter has a 
suggested reta il price of S179. Power sup­
plies are available for s14.95 and S24 .95. 
depending upon the required voltage. 
Contact Connecticut microCompurer Inc. 
34 Der Mar Dr. Brookfield CT06804. !203j 
775-4595. 

Socket Wrap 

Jdentlffcatlon 


The Socket Wrap-ID is used to idenlify 
pin numbers on w ire-wrapping sockets. It 
conslscs of a socket-sized plastic panel 
with numbered holes in the pin location . 
The Socket W rap-tD is slipped onto the 
socket before wrapping . Users can write 
on it for identifica1ion of loc<i tion. 
integrated-circuit part number. or func­
tion. It is available from 0 K Machine and 
Tool Corporalion. 3455 Conner St Bronx 
NY 10475. !212) 994·6600. 

c ;rcle 462 on Inquiry card . 

input voltage converted to a count be- Circle 464 on inquiry card. 

Where Do New Products Items Come From? 
The Information printed In the new products pages of BYTE is obtained from 

" new product" or " press release" copy sent by the promoters of new products. If 
in ourjudgment the Information might be of Interest to the personal computing ex­
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The Information Is printed more or less as a first-in first-out queue, 
subject to occasional prlority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacrty to 
evaluate the products and companies appearing in the " What's New7" feature is 
necessarily IJmlted. We therefore cannot be responslbte for product quallty or 
company performance. 
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What's Neww? 

MISCELLANEOUS 


Computer 

Carrying Cases 


A series of cariyrng cases for 1he Apple II 
and TRS-80 Model I computers have been 
introduced by Compute r Case Company. 
5650 lndran Mound Ct. Columbus OH 
43213. (6141 868·9464 . The se cases can 
hold the computer. d1s1< drrves. and 
monitor rn a fully operauonal confrgur· 
<1t1on . There 1s no need 10 disconnect and 
reconnect cables each time 1he compu1er 
1s moved. The lrds have storage space for 
manuars. disks. papers. and other items. 
The computers and disk dnves are held 1n 
pos1t1on with security straps and cr.:id led 1n 
room rubber for prorecnon. Tl1e cases are 
constructed of luggage material covered 
1n vinyl with p<idded h<indles. protecuve 
p<ids. and steel skids. The AP r O l S ca5e 
holds the Apple with a single disk drrve or 
a tape recorder; rt sens for s r 09. A rarger 

case. the AP I020. se lling for SI 19. holds 
the Appre and two disk drives. The 
AP I OJM holds the Apple. two drives. and 
a 9-inch monitor. The RS20 I case will 
hold the TRS·80 keyboard. the expamion 
unrt and up to !WO disk dnves. This c<1se 

also has a power stnp. rt sel ls for S 109. 
The RS202 case holds the moni tor w1tt1 
add1non<1I space for a small pnnter. 
modern. 01 s1m 11ar equipment. 

Circle 492 on inqui ry ca rd . 

Screen-Management Asynchronous­ Tl-990 Software 
Transaction System Synchronous Translator Synerg1suc Systt'ms. Cobble Hill Rd. East 

The E-Code language provrdes screen· The AST rasynchronous·synchronous Thetford VT 05043. !802) 785-4121 . has 
management capabilities to the VT· I 00 tr<1nslatorj enables users to access rarge several sofcware p<1ckages for the Texas 
video terminal. Designed m support four data bases and m<11nframes. The dat<i b.:ise lnstrumerm (Tll Tl-990 computer written 
VT·IOOs and an LA· l 20 under !he RT· I I is accessed by communica trng under the 1n Tl BASIC. Ma11·990 1s a ma1ling-lrsr pro· 

81sync protocol. The single CJ(CUll board gram that maintains up 10 I 0.000 address·operating system. E·Code allows DEC 
uLJl!zes the 6809 microprocessor. control­ es per disk. Text-990 is a tex t edi!Or with/D1g1tal Equipment Corporat1onl LSI· I I 
hng advanced dat<i· l1nk prowcol. with the screen-oriented tex1·preparat10n function s and PDP· I I 103 appilcauons to operate 
conrroll1ng firmware con tained on for documents of up to 400 lines. Index· srmul taneously 1n key·co-disk. data entry. 
EPROM reraS<lble programmable read­ 990 1s a set of mul11key 1ndexed·se­data ed it , and record·managemenr func­
only memory] . This card also enables the quennal·access routines that provide ac­11om. The features include a mucrured 
company and the user to apply the AST cess to any record rn a hie by up ro five progr<1mm1ng language. mulmerm1nal 
boards under other opera ting systems. support. virtual memory. and provrsions keys. and sequent1<1I access rn key or re· 
Per1pherars and microcomputers w ill be verse·key order from any starung key. ror validating oper<11or input 1n character 
abre to <iccess large dat<1·processing Forms·990 has functions nd subpro­or block mode. Mulc1f1le capabiht1es allow 
centers. usually as a remote:rob-entry sea· grams to s1mphfy the development orindependent d<11a·Me m<1ntpulat1on from 
t1on. For more informa tion. contact SDS forms-orrented input rouunes. The Seek-each <1n<iched cerm1n.;i 1. The price rs s850 
Technrcal Dev1ct's Ltd. POB 1998. W 1n­ 990 interarnve data-base system for office and the manual 1s s 15. Conran MCPC 

personnel helps crea te and marma1n dataSystems. 2344 Nicollet Ave S. Suite 220. n1peg. M anitoba. Canada. R3C 3R3. /2041 
bases by me<in s of menu specrfrcanons. Minneapolis MN 55404. !6 I 2) 870·384 I . 589-7507. 

Circle 493 on •nqu1ry card. Clrcle 495 on inquiry card. Circle 494 on Inquiry card. 
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What's New? 
MISCELLANEOUS 


Microprocessor Training Course 

:1 

8085A 
COOKBOOK 

Ill l I ' 

.. ' 
"' I lJ• I• 

.. .. ~ 

The 8085AAT Microprocessor Training 
Unn includes a tested and assembled 
8085A microcomputer wllh I K bytes or 
programmable memory. a I K·byte PROM 
jprogrammable read-only memory) . a 
I K·byte EPROM (eras.:ible programmable 
read-on ly memoryj. programmable 110. 
keyboard. microprocessor card. drsplay 
and operating system. a 44-pin edge con­
nector 1har allows confrguration to any 
bus structure. an area on the processor 
card for wire-wrap design or lJSer-def1ned 
1nterf;ice rncuitry. and a 20 rnA asyn­
chronous port. The software comes wrth 

..... 

---­ - - - ­

an 1ns11 urnon manual. a lJSCr' m;mual 
wtrh programs. a 352 -page 8085A cook­
book that inclulle~ b,1S1c m1croriroc ssor 
concepts and actual designs or an 8085A 
microcomputer. an 8080/8085A soft· 
ware-design book with over 190 execut· 
able program examples. an examrnauon 
of all 244 1mtrucuons. plus an overview o f 
assembly language for the 8080/8085A 
microprocessors. The Training Unit 1s 
S299 .95; a kll vernon 1s 5249.95 . Comact 
Paccom. 14905 NE 40th St. Redmond 
WA 98052. 12061 883·9200. 
Circle 466 on lnQuiry card. 

Dual 
Integrated-Circuit 

Schottky Rectifiers 
!mended for cencer-1ap recuf1c,;nron. 

chese 30 A Schonky rect1f1ers are .:ivadable 
as full-w.:ive bridges in medium-power 
sw11ch1ng supplies. The MBR 3020CT. 
3035CT. 3045CT. and SD24 I are single 
pack.:iges made up of rwo 1ncegra1ed c1r­
cu1cs. These 20. 35. and 45 V unrts have 
an operar1ngJuncrron remperarure of I 50" 
C. w1rh reverse voltages to 45 V. A built-in 
gu.:ird ring reduces Junction siress and 
operates like a zener diode for 1rans1enc 
protection. An extr.:i layer of barrier meta l 
ac1s as an 1ncerface between a working 
barner metal of chrome or platinum .md 
the nickel·gold ohmic contact metal. chus 
1t virtually eliminates concam1nauon and 
failure. Pnces 1n 100· co 999-unrc qu.:inulles 
range from S5.7010 s 7. Contact Motorola 
Semiconductor Products Inc. POB 20912. 
Phoenrx AZ 85036. j6021 244-4624 . 

Circle 4S9 on lnQulry card . 

Sixteen-Port 
Serial 1/0 Board 

Kanan 's sixteen-port asynchronous 
serial t/O j1nput1outpurJ board can com­
municate w ith peripherals on alls- Ioo bus 
sysrems. and also interconnects com­
puters wrth1n networking sys tems . Omnr· 
port ca n talk to six teen peripherals w ith 
RS·232 interfaces and h;is sixteen selecr· 
able data r.:ites. It also fe.:icures s1x1een 
asynchronous channels with ru11 hand· 
shaking capab1l1ues. Omniport has ;i 
4-character burter on e.:icf1 ch.:innel. 1n­
clud1ng the receive register. All oper;mons. 
except the interrupt. are enabled wrrt1 
push-on Jumpers . Omnipon 1s compatible 
with art S-100 bus spec1f1ca11ons proposed 
by ine IEEE 11ns1iru1e of Electnc.31 and Elec· 
tronics Engineers) . The pnce for Omn1po1t 
is S800 in OEM (orrg1na1 equ1pmem man­
uf.:icturersj quanuues of two. Konan Cor· 
porauon 1s located at 1448 N 27th Ave. 
Phoenrx AZ 85009. 16021 269-2649. 

Circ le 490 on inQulry card . 

Backplane 110 
Connectors with 

Up to 72 Contacts 
Mupac Corporation. 646 Summer St. 

Brockton MA 02402. [6 I 7) 588·6110. has 
announced a f;imily of plug-style connec­
tors with 26. 36. 40. 52. and 72 contaccs. 
They can be moumed onto backplanes. 
printed·rncutt boards. or w1re-wrappable 
panels. They are available with s1raigl1t or 

nghc-angle pins and h.:ive either primed­
c1rc u1t tails or w1re-wrappable pins. Mating 
connectors tha1 mass-terminate to flat 
cable are also .:iv.:i1lable. The contacr 
matenal 1s phosphor bronze wlth gold· 
over-nickel plaring. Prices 1n quantities of 
one to nine range from S3.43 each to 
S8.37 each. Prices for mating connectors 
range from S4 33 to SB .54 each 

Circle 487 on inquiry card. 

Adapt for DG 
Data Financial Systems Inc P1as incro­

duced the Adapt Software Package lor use 
on au DG (Data Gener.:ilJ m1nrcomputers. 
The package includes modules for Gener­
al Ledger. Accounts Receivable. Accounts 
Payable. and Payroll App11ca t1 ons. T11ese 
may be custom t.:irlored by nomechrnc.oil 
personnel with l1tUe knowledge of pro­
gr.oimming. utilizing the Adapt tool. Da1a 
Financial Sys1ems Inc 1s loc<iced at 4350 E 
Camelback Rd. Phoernx AZ 85018. /602/ 
959-9240. 
Ci rcle 491 on lnQuiry card . 

Asynchronous 
EPROM from RCA 

A 2 56-word by 8-brt static CMOS (com­
plementary metal-oxide semiconductor) 
EPROM. theCDP18U42CD. hasbeende· 
veloped by RCA Solid Scare Division. 
Rt 202. Somerville NJ 08876. (201 t 

685-6423 . The device rs uselul 1n gener<il· 
purpose asynchronous ROM 1read·only 
memoryj app11cauons and will rrnerface 
directly wllh the CDPl802 mrcroproces· 
sor. Ir has common data inputs and out· 
puts . The I OO-un1t prrce 1s S38 .70. 
Circle 488 on inqui ry c;;1rd . 
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It's Smooth Scrollfng 
with Micro-Term 

Mrcro·Term Inc. 13 14 Hanley Industrial 
CL St Lours M O 63144. 13 14) 968·8 151. rs 
orrenng the ACT·SA and M1me·2A vrdeo 
termrn<1ls with a smooth·scroll fearure _ 
This feature allows 1he operator to read 
data as rt passes over the Kreen rn one 
cont1'1uous mouon. This e11m1na1es the 
Jump sc roll found rn omer 1erm1na1s. Other 
reci tu res 1n the SA·2A line include a br­
d1rec11onal printer port and ed1 trng capa· 
b1l1 t1es. In add1t1on. the M1me·2A w rll 
emulare the DEC jD1g1 tal Equ1pmem Cor· 
poratronj VT·S2. Hazelt ine 1500. and 
Soroc 10 I 20 The ACT·SA and the Mime· 
2A cos t S995 and s 1045 respecuvely . 
Ci rc le 496 on lnquory ca rd . 

Belden Introduces 

The Belden Model 9338 metallic· 
conductor B1t·Drrver short-haul modem 
has been developed as part of an RS-232· 
compatible dara- transm1ss1on system for 
1n­ ouse and 1n-p1am appl1cauons. The 
9338 provides cisynchronous simplex and 
du lex data transmrssron. at speeds up to 
56 K bps [brts per secondj . The metalhc­
conductor unit rs recommended for use in 
clean electrical environments. The oper· 

a Short-Haul Modem 

aung range ex tends from 1500 to 4500 
meters rsooo to I 5.000 fee tJ . An LED 
fhght-em1mng drodeJ .a rray on the front 
panel rndrca tes system sta tus and ards 1n 
d iagnosis. The prrce of the Model 9338 rs 
s 195. Contact 1he Marketing Manager. 
Belden Corporation. 2000 S Ba tavia Ave. 
Geneva IL 60 134. (3 I 2J 232-8900. 

Circle 499 on inQUiry ca rd . 

Power Supply with 
200 W Peak Capacity 
The Model AC · I 30 IS a 130 w multJ· 

output. switched-mode pow er supply 
w nh 200 W peak ourpur capability. The 
supply is compatible with the Bosch ert 
OL· 130 unit. and has an input·voltage 
tolerance o f 80 to 140 VAC and I 60 co 
264 VAC. The unit also has an adjustable 
pow er·fa11 signal. The outputs are + 5 V 
± 3% at !S A. +12V ± 5% at 4A. 
- 12 v ± 5% at 2 A . and -5 V ± 5% at 
I A . A + 24 v at 2 A output can be 
subwtuted ror rh e - 5 v output. The 
srngle·urnt pnce 1s S340 from Conver Cor­
porauon. I 0629 Ba ndley Dr. Cuperuno 
CA 9501 4, j4081 255-0 151. 
Circ le 497 on inQul ry ca rcl. 

Dithertizer II 
The D11hemzer II 1s a binary vrdeo­

d1gu1zer board for the Apple IJ. The board 
ullllles video camera wnh external sync 
10 load rhe vrdeo display of the Apple JI. 
Tl1e dev1ee ts designed as a frame grabber. 
DMA·cype [direct memory address) d1gr­
uzer that requires one rrame. or one­
srxueth of a second. to capture a Drnary 
1mngc. Sofrware 1s included to burld 
drthered fpseudo gray scale via half tones! 
image from muluple binary images and to 
capture 1m<1ge-1mens1ty contours usrng 1m· 
<1ge suD 1ractron. The software allows the 
user to select and change the matrix srze 
and vrew the effects on the monitor. Users 
may also adJusr tl"le contrast and density 
of rhc image wrrh joysticks and adjust 
matrix size. The Drtherrrzer rr requires a 
v1d o c<imera wrth an external sync. The 
price for the unrt is S300. A package con· 
s1s11ng of 01e D1theruzer II and a Sanyo 
vrdco camera rs S650. Contact Computer 
Sra11cn. 12 Crossroads Plz. Grani te City IL 

62040, f6 18J 452· 1860. 

Circll! 498 on lnQuory card. 


92 K-Bit Magnetic 
Bubble-Memory Kits 

The TIBK090 and TIBK09 I 92 K·bff 
magneuc bubble·memory k1rs provide 
engineers wrth the buDble memory and 
integrated orcurts requlfed to fay out .and 
assemble a 92 K-b1r bubble-memory sys· 
rem. The 091 krt coma1ns the parts re· 
quired to construct one m1n1mum memory 
systt?m The 090 kit concarns all the pans 
required to construct one modular·mem· 
ory un ll [MMUJ. The MMU consists of all 

the parts in the 09 1 krt except the func­
t1on·t1m1ng generator and controllers. The 
memory capability of the 091 1t can be 
expanded by assembl ing add1t1ona1 090 
kits and utrllz1ng the t1m1ng generator nd 
controfler capaD1lrtres of the 09 1 krr. The 
TIBK090 kit com s 151 . and he TIBK09 I 
k11 1s pnced at s 19 t. both 1n quanmres of 
one to rwemy· four. Contact Texas In· 
struments Inc. Inquiry Answenng Service. 
POB 225012. MIS 308. A trn · TIBK090. 
Dallas TX 75265. 
C irc le 500 on Inquiry card. 
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What's Ne11r? 
PERIPHERALS 

Word-Processing-Qua

The WP2000 word·process1ng·qual1ty 
video terminal 1s available from lndustnal 
Micro Syscems Jnc. 628 Eckhoff St. Orange 
CA 92668. !7 14) 978·6966 The urnt fea· 
cures an EPROM jerasable programmable 
read·only memory) character generator. 
specral functron keys. an IBM Selectric 
keyboard l<iyou1. <ind a mteen·key cursor­
posinoning <ind edi11ng keypad on a re­
mov<ible keyboard. Also included rs a ten­
key numerical keypad. The h1gh-resolu· 

lity Video Terminal 

[ion video morntor utilizes a 9 by 13 dm 
mamx. The I 2·1nch screen displays 25 
lines. The WP2000 <i lso fe<irures normal 
and reverse video; blinking. underlined 
and h1ghl1ghted fields; uppercase and 
lowercase characters with descenders; 
2-page memoty: automatic self.lest; pen 
interface; ancl printer port. 

Circle 462 on i nq~lry card. 

516-Megabyte 
Removable Disk Drive 

•••• 

I 

Century Daia Systems Inc. I 270 N 
Kraemer Blvd. Anaheim CA 92806. (714) 
632-7500. has introduced the Tndent 
T-600/602 disk dnves. offenng 516 mega· 
bytes storage capacity. The pnce per unit 
1n Jots or I00 is under s I 2.000 and single· 
unit prices are around s15.500. The T-600 
is compatrble with the Trrdent T-200 and 
T-300 drives. The capacity 1n the T·600 
drive has been achieved by using nar­
rower trackrng heaas that have rn creasecl 
output by 25% and resolution up co 5% . 
The servo surface has been rewrrrten to 
provide For 1349 cylrnders The unrt ·s 
mean ttme between farlures rs spec ified at 
4000 hours and calculated at 6000 hours. 
w1U1 a mean time to repalf of less ch;m 
one hour . Standard feature~ rnc lude clual· 
access operatron and flXl~d or vart,;ibl ;ec· 
toring. 

Circle 4B3 on inquiry card. 

Printer from DIP 

' 

The DIP-8 1 dot·mamx impact pnnter 
features 7 by 7 or I4 by 7 matrix prinvng. 
plus uppercase and lowercase character 
se ts. The b1d1rect1on<1I printing speed is 
l 00 cps !characters per second! . .;ind the 
DIP·S I uses ordinary bond p<1per 1n 
sheets. roll. or fanfold form. The printer 
has the full 96-character ASCII (American 
Standard Code for Information Inter· 
Changej set. printing both 40 and 80 char· 

acters pe1 tine on standard-sized paper. 
Operator control includes power. selecC/ 
deselett. line feed. top of form. and self· 
test. A Centron1cs-cornpat1ble parallel 1n· 
terface is sta ndard. and a senaJ RS·232 or 
20 mA currenHoop interface is op11ona1. 
The pnnter costs 5499. For more informa­
tion. contact DIP Inc. 121 Beach St. 
Boston MA 021 I I . [6 J71 482-42 I 4 

Circle 465 on 1nqui1y cacCI. 

High-Quality 
Cassette Tapes 

Marathon cassettes. made by Magnetic 
Jnformauon Systems. 4 15 Howe Ave. 
Shelton CT 06484. !203) 735-.6477 . have 
50% more storage capaoty than other 
d1g1tal cassettes on the market. E<ict1 
Marathon casserre concarm 450 le t of a 
o. 30·m1Hh1ck polyesier·lllrn-ba~" 1,;ipe 
Tape qualr ty and Cdse 1 01e1,;ince~ exLeet
ANSl/ECMA/ISO spec1fic<1rrons E<1ct1 t<ipe 
is cerui1ed 1n the cassette to be I 00% error 

free . 
Circle 48~ on inquiry card. 

J 
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SYSTEMS 


Two Jtems for the Blind 
Total Talk and Speak Easy are micropro­

cessor-based producis Chae convert com­
pu1er-1ransmitred dara into symhetic 
speech. Total Talk 1s a computer terminal 
that converu data into ruu-word synthetic 
speech. By rransJating data into phonetic 
characters and feeding that data into a 
synthesizer. the blind can have direct ac­
cess to information stored on computers. 
Total Talk swrrches rrom full word to 
spelled speech output. The speech rate 
(45 to 720 words per minute). pitch. tone. 
and volume are adjustable. The unit is 
based on the Hewlen-Packarcl 2621 A ter­
minal. It is priced at S5995. 

Speak Easy is a subser or ToraJ Talk . It 
does not have the editing and cursor­
comrol capabilities of Total Talk . Applica­
trons include computer-aided ins.truction. 
instrument cMtrol. vocal feedback. and 
more. Speak Easy costs S4000 with 
RS-232 interface and IEEE-488-bus inter­
face capabilities. For derails. comact 
Maryland Computer Services Inc. 502 
Rock Spring Ave. Bel Air MD 21014. (30 I) 
879-3366. 
Circle d71 on inquiry card. 

OSM System 
AJfows f 28 Terminals 
OSM Computer Corporation. 2364 

Walsh Ave. Sama Clara CA 9505 I . (4081 
496·691 0. has introduced a multi-user. 
mullrlask1ng microcomputer sysiem called 
the OSM Model 6300. Each user has a 
mrcroprocessor. memory. J/O (1nput/out­
put/ porrs. and shares common disk 
storage or up to 128 megabytes. usmg 

Single-Board 
Bubble-Memory System 

Tt1e RMS family of smgle·board bubble­
memory systems includes che controJ/er. 
all eleccrorncs. and rhe bubble-memory de­
VJces . The four modules with 32 K-byte· 
1h1u 256 K-byte·caparny systems rnterrace 
wnh rhe Rockwell AIM-65 microcom­
puter. System 65 development sys tem. 
and the Mo1orola EXORcrser and M1cro­
moaule family The verage dara rate ror 
<ln accessecl block rs 2 2 K bytes per sec­
ond . Depending upon block locauon. the 
access 11me ranges from 20 µ S 10 20 m~ 
The RMS includes checksum-error detec­
tion. redundancy control. and power-fa il 
memory-procecr c1rcu11ry. Prices range 
from s 1800 for a 32 K-byte system to 
S5350 for a 256 K-oy1e sys1em w11h a 
I-megabyte bubble-memory device. For 
1nlorr11c111on. concan Bubble Memory 
Pro<Jucb. Elecironic Devices D1v1s1on. 
Rockwell lnterna11onal. POB 3669 RC5 5. 
An,mt'rrll CA 92803 . j7 14J 632-3729 
Ci rcle 473 on Inquiry ca rd. 

CPIM 2.2 and DPOSl2 operaung ~ys1ems. 
A service processor. cons1st1ng or a ZSOA 
microprocessor. programmable memory 
.:1nd 110. links the user processors to the 
disk drives and printer User hardware 
cons1m of the Z80 processors. 64 K by1es 
of memory. 110. and op1rona1 primers . The 
Mod I 6300 allows up to 128 user ter­
minals with no console-response degrada ­
tion. because each user J1a s his own 
microprocessor Thi s can be helpful 1n 

6802 Single-Board 

Computer with 


2 K-Byte EPROM 

The Model SBC-02 computer from Sta1 ­

K1 ts. POB 209, Ml Kisco NY 10549, IS a 
s1ng1e-boord computer thar fea tures a 
6802 processor w11h 128 bytes of pro­
grammable memory. a 2 K·byte EPROM 
ter<lsable programmable re.:1d-only mem­
oryl. and para1re1 or serial 1/0 . A wire· 
wrap area is provided for custom 1ruerfac­

Single-Board 
6809 Computer 

The ADS 6809 S· I 00 single-board com· 
puter fea tures prov1s10ns for 2 K bytes of 
programmable memory. 4 to 16 K bytes of 
EPROM, RS-232 serial communication 
w 11h selectable datc1 rates. parallel 110 
ports. and simulated 8080-cype 1/0. 
ADSMON. <l 2 K-byte monitor. allows 

word-processing environments and other 
applications where console speed 1s 
cnuc.=ir Th e Mooer 6300 comes wnh rwo 
8-1nch double-densJty J1oppy-d1sk drives . 
Several hard-disk options are available. 
The complete system 1s .=ivallable wnh che 
IBM 3101 video terminal <lnd Texas In­
struments 820 RO or opnonal letrer-qualny 
pnnrer. The single-user system 1s priced at 
SS 195. 

Circle d72 on inqui ry ca r<I. 


1ng and expansion. The boord costs S25 
w ith 1nstructfons. S 75 for a parallel 1/0 kit. 
or s I 50 when wired and tes ted. An op­
c1on <1I machine-level monitor c.>n be rn­
stalled to provide program entry and con­
trol. s1ngle-stepprng. breakpoJnts. and 
ocher front-panel funcvons from a serial 
terminal. It 1s supplied separately 1n an 
EPROM for S40 frncluded at no charge 1n 
the k1c and wired vensonsJ. 

Cnc:.le 47~ on lnquhv can.1 . 

users 10 examine and ch.:1nge memory 
and registers. test memory. ca lculate 1e1a­
t1Ve o ffse ts. load and punch tape files. and 
more. The ADS 6809 is sold as a pnnted· 
circuit board with a manual for S69.95 
from Ackerman D1g1tal Systems. I I 0 N 
York Rd. Suite 208. Ermnursr IL 60126. 
!3 121 530-8992 . 

Circle 475 on Inquiry ca rd . 
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What's Neww? · 

SOFTWARE 


Graftrax Graphics for the TX-80 Printer TRS-80 Payroll 
System Uses TRSDOS 1.2 

PR is a payroll system for the TRS-80 
Model II. It requrres TRSDOS 1.2. a 132· 
column printer. a dual-disk drrve. and 64 K 
bytes of memory. PR calculates the payroll 
for all employees as rt marntarns monthly. 
quarterly. and yearly totals ror reporting 
purposes . It can produce paychecks. 94 I 
forms. W-2 forms. paycheck reg1s1ers. 
monthly summaries. general-ledger tr<rns­
acuon regrsrers . employee Irle hsrs. and 
more. Priced at s I 29. PR comes w ith a 
manual. an 1nstallauon guide. twelve pro­
grams. and sample data fries on an 8·1nch 
floppy disk . Contact M icro Archl!ect rnc. 
96 Dothan St. Arlrngron MA 02 174. (617j 
643·4 713 

Circle 479 on inquiry card. 

Graftrax rs a h igh-resolution brr-plot 
graphics capability for the Epson TX-80 
dot-matrix printer. The bit-plot mode 
allows •ndrvidual brr control of the print 
wires. Graftrax enables the printer w per· 
form programm.:ible univers.:il form-han­
dling funcrrons . The length of a line feed rs 
software definable in 255 steps of 0 .007 
inches each . The skip-over-perforation 
funrnon allows the srze or the print freld to 
be adjusted from one fine to a full page. 

Apple II Cassette Pascal 
Dyn.:isoft Pascal is a p-code impremen­

carion of a Pascal subset intended for use 
with cassecte-based microcompucer sys­
tems that cannor support full·scale sys· 
terns such as UCSD Pascal. Jr includes the 
control struc tures of scandard Pascal and 
supports rnreger. char. booleJn. scalar. 
subrange. pointer. and array data types. A 
link.age 10 machine-language subroudnes 
is <1lso provided. The one-pass compiler 
prOduces a pos111on-1ndependent program 

TRS-80 Disk 
BASIC Compiler 

ACCEL2 . a TRS-80 Disk BASIC compiler. 
rs being markered by A llen Gelder Soft­
ware. POB I I 72 1. Main Post Offrce. San 
Fr.:incrsco CA 941 OI . The compiler pro­
duces compact machine-code 1rans1arions 
or selected Drsk BASIC statements and 
funcnons 1n 1nreger. srngle· and double· 
prernron. and srnng vanabre types. Subset 
compdatron m1n1mizes output code expan­
sion with rmle ross or execution speed. SJx 

----- -~~ 

Graftrax counts the dots being printed rn 
the h1gh·densrty graph1Cs mode so that 
Graftrax slows the prrntei down rf a safe 
duty cycle rs exceeded. Graftrax rs built 
into a PROM !programmable read·on'Y 
memoryt . For more rnformacion . contact 
Epson Amerrca Inc. 23844 Hawthorne 
Blvd . Torrance CA 90505. (2131 
378-2220. 

Cl<cle 476 on fnQuiry card . 

that is run with a 2 K·byte rnterpreter. The 
package. including the compiler. rnter· 
preter. and a line-orienced editor. requires 
8 K byres or memory space and w ill run 
on a 16 K-byte Apple II or Apple JI Plus. 
Support is provided for low- .:ind high-re­
soluuon graphics. This cassetre system 
com sso. For more de1airs. conract Dr 
Allan Jost. cro Dynasort Systems Lrd. POB 
5 I. W rndsor Juncoon. Nova Scoua. 
Canada. BON 2VO. !902) 861·2202 . 
Circle ~77 on lnQuiry card . 

d1agnostrc messages and a se t of local/ 
global compliarion options rncrease com· 
patrbilicy wrrh subJec1 programs .:ind con­
trol ou1put code growth. The comprle­
ume rourrnes .:ire self-rerocatrng and oc­
cupy SI 20 bytes: che run-rrme component 
takes I K bytes. making 1ne compilatiori 
process avarlable to 16 K·byte non-drsk· 
drrve machines. ACCEL2 comes on cas­
sette tape wrrh a manual for S88.95 

Circle 478 on inQuiry card. 

TRS-80 Text Editor 
Textan rs a text editor for the TRS·BO 

using Level If BASIC. It rs a macl11ne-1an· 
guage editor requiring .:ic le.:isr 16 K by1es 
of memory. It rs a vrdeo edrior designed co 
read rapes wrrrren rn Level II BASIC. Upon 
completion of trie ed 11 funcHon. rt returns 
to BASIC with the program 10.:ided. Textan 
includes 32 command funwons .:ind 26 
reseNed·word keys. The command lune· 
trons .:illow for top. bonom. .:ind center of 
screen; end of and frrst of line: character. 
word. to end of lrne. and lrne delete; pre· 
vrous screen: autom.:ir1c lrne numbering: 
hne .:ind ch.:iracter inserc; and more The 
reseNed-word keys wrll automa[Jcally 
enter AND. GOSUB. CHRS. DIM. ELSE. 
FOR. GOTO. and most or the other com­
mand words. Contact Soutrieascern Soft· 
ware. 512 Conway Ln . Brrmrngham AL 
35210. !205J 956·2389 

Cr1cte 4SO on inquiry card. 

Alpha Micro 
Computer FORTH 

FORTH 15 available on the Alpha MJCro 
Microsystems AM· I 00 computer . Based 
on the model by FIG (FORTH Interest 
Group). AM-FORTH runs uncler the 
AMOS operaung system end includes 
FORTH an rnrerf.:ice to the AMOS Irle 
structure. and a FORTH text edttor. AM­
FORTH rias facrlr tre s to perm11 processrng 
data usrng AMOS sequential flles . Memory 
rs controlled so that che program uses only 
enougn for the dlCtronary wrth 1he .:ip­
plrcarion routines .:ind frle 1/0 frnput/our · 
putj buffets. An AMS or STD rorm.:it cltsk is 
available wrth dcx:umenrarron and trie 
FORTH prograr:i for S40 C OrllcKl George 
Young. c/o S1err.:i Compuler Compan . 
61 7 M.:irk NE. AIDuqu rque NM 87123. 
(505) 296·8085 
Circle 4a1 on inquiry card. 
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DEALS D DEALS D DEALS 

OUR BUYERS ARE IN . 

CONTACT WITH EVERY MAJ01R 
SUPPLIER AND O.E.M. 


BUY HERE AT 1000 PIECE 

'--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--

QUANTITY PRICES 664 N. MICHIGAN AVE. * SUITE 7010 * CHICAGO, JLLINOIS 6067 7 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

ALL MERCHANDISE 100% {I LLINOJS RESIDENTS CALL: 815-485­4002) * 8:00 a.m. to 6:30p.m. 

GUARANTEED! 15 DAY FULL TERMS: Prepaymen t ­ C.O.D. up lo$ I 00 .00 - M/C, Visa 
Please allow pe rsona l check to clea r before shi pmen t.CASH REFUND! 

WRITE FOR FULL CATALOG! 


rion't be m is lead b y this 'IL 
DISK POWER SUPPLIES LOW price. Th is is a rug- • 


PR IAM - SHUGAAT-CENTUAY-MICAOPOLIS 
 ged 100% D uty Cycle 
7 by 7 Dot Matri~ Printer. ~ 
Brand n ew, factOf"V warr. 

<24V @7A- 5V @. 8A•5V @9A US·384 189.00 
SHUGART ­

• RS-232 ADD $65.00 

+SV Ii> 2A 

• 5V @. SA 

• TRACTOR FEED ADD $70.00 
SHUGART - SIEMANS 

tSV @2A 

+SV @3A 
 +24V @5A- 5V @ .6A Qne ~t~~o~'~cwo~$3.45 

- SV @1.5A 69.00•SV @ l.JA +24V @2A most popu lar STATIC
H2V @.4A - 12V @.4 At 5V @?A US-HTAA 37.50 

RAMs. Fac tory prime 200 NS 
toned units. Sold In lot. of 8 on l y . 

TELEVIDEO 912C FUJITSU. HITACHI, etc. 

SOROC I0.120-$675.00 
Televideo 912C- 665.00 TMS-4044 $4.25ADDS R·25 - 710.00 MM-5257 
Also have 920C , SOROC. INTEL 2147 250 NSH AZELT •NE, etc. What 
we don· t have is. room o n 
th is page. Ca l I T o ll F ree The other of th e wor ld's m ost popu l ar STAT I C 
8 00 number for prices. RAM s. T h is one is 4K b y 1 organization . Don' t 

buy Gold, buy t h ese , the price won't last ! 

C-ITOH PRINTER 

2716s $13.50 (450 NS) $499.00 
2708s $6.95 (450 NS)L ook c lo se l v at the 

pho to and we other \ ..___.i.. Remember when 2716swere 550.00 and hard 
$995.00. Perlect unit<, 

Z-80 CPU (KIT)adds in th is rag at 
to get7 These uni ts are so beautiful i t's hard to 

warrantecd. Only 500 pcs. Same story, Jtf . ·····'. p;ort w i th them. But we w i ll , fo r a small price. 
m anufacturarer had too many, 

a I j 
. I Gua ran t9edlThe · first time th is I ,wo r ld popu lar CPU 

S-100 CARD EXTENDER '... offored i n Kit. 2 serial, I If!. . !. 
'(; 3 paral l el, CTC , EProm SHUGART DRIVE 

$12.50 .Ji!:f.U· ! J~· Z -8 0 a1 4 mhz. Sof tware:..._ . ·~---

sheets. 

SIEMANS - MPI 5:4" 
•12V @.9A US·340 
+12V @I 4A US·323 

- CDC 8'" 
•SV @1A - SV @. SA +24V @ I .SA US·205 

- SV @. SA +24V fil 3A US·206 
US·162 
us.212 

33.50 
56.25 

52.50 
69.00 
89.00 

12 SLOT MOTHER 

We h ave connectors and powor 
supply too. Start you r system 
with q uality components. 
Terminated. 

CONNECTORS $3.50 ea. 

S1 -MOD (K IT) 

$239.00~ 

You have seen t h is 
well known board 
around fo r yesrs. We 
bought 500 of them 
and plan on corn ering 
the market ! Bank 
Select on ex tended 
address l i nes. $388.00 

DIP-80 

~ buad rate, etc .( less Prom) $21 2.00 8" 851 R $585.00 
(Gold Contacts) ___U_ _ E_S U_BSV ST_E_MD A_L_D_R-IV _ _ _ _ _ __ 8" 801R 
As long as there ls a 
price wa r . we w ill figti l too many, b uys at $395.00$995~00 1000 piece r ate, 
at you r loc:al Dept. 
your battle. Com p ar e 

sal es d ropped , so we got' em. F antasti c buy, getI f th i s looks l i ke a Lobostore and buy U$ M ICRO. them whi le they las!I Fu ll warran ty .Drive S y stem, don· t be 2 SHUGART 801 R 
foo led. Just bec:ause i t POWER SUPPLY


MEMOREX • VERBATIM - WABASH look s l ike one. w o rks l lko one, sme ll s l ike one, 


BASF FLOPPIES ~- 11nd t astes l ike one (? I doesn't mean I t has to 511411 MINI 

-

cost I ike one!BOX OF 10 ONLY : • - ="-'-';.;..;....;;;.;.;.;;.;...._____________ 

Now Is the time to $265.00 
5'/." HARD 10 2.65 ea. 
5Y." SOFT $2.65 ea. FANS $14.95 • 

e~pand t hat Trash ·80 

5Y. " HARD 16 2.65 ea. Tho•o arc brand new, 
 o r Rotton App le (no offenseI ) These go so fast. 

8" SOFT 1 D 3.25 ea. i n the box fans. Not 3-1/8" Quant;tie5c limi t ed to tho~e on hand, H ur'ry 
No Ju nkers! Factory warranty .8" SOFT2D 3.B5 ea. nolsey bearin g pullouts. 


8" SOFT 2DOS 5.00 ea . Never again at those l o w prices! 4-5 /8" SHUGART I SIEMANS I MPI 


http:912C-665.00
http:I0.120-$675.00
http:Qne~t~~o~'~cwo~$3.45


-

Tlmeclok 
Timeclok/Billing is a rime-management 

and billing program for businesses and 
professional offices chiefly concerned w ilh 
prqjects or cases. It malmains clienc and 
overhead expenses by time and disburse­
ment charges. Up to thirty employees can 
charge time and bill ing-rate units. such as 
per hour. per day. and miles traveled. One 
hundred work and overhead cedes can 
be user-defined. The program can handle 
I00 clients on a single rloppy disk. Time­
clok generates reports on employee con­
tribution. cash receipts. charges per client. 
charges per case or prqject. and billing 
statements. Reports can be assembled for 
a month or all months to date. Reports on 
individual clients. projects. and staff mem­
bers can also be obtained. Client accoonc­
rng balances are maintained for fource·en 
months. Timeclok requires the Norch Star 
disk operating system. 48 K bytes of mem­
ory. cwin nappy-disk drives. a 24-fine by 
SO-character video 1erminal. and a 132­
column primer. Contact Ladco Develop­
mem Company Inc. POB 464. Olean NY 
14760. 17161372-0168. 

Circle 465 on inquiry card . 

Enhanced NEWDOS/80 
for the TRS-80 Model I 
NEWDOS/80 1s an enhancement of 

Apparat's NEWDOS 2.1 disk operaung 
system for lhe TRS-80 Medel I. NEWDOS/ 
80 can mix or match disk dnves <1nd sup­
port track counts from 18 thru 80. It con­
tains new edrt1ng commands and an im­
proved RENUMBER comm<1nd. plus 1t can 
route data co displays and printers 
s1muJ1aneously. Also included are Super· 
zap/00. pnnt spoohng. and spee1(Jable 
system options (SYSGENJ . The pnce of 
NEWDOS/80 on a floppy disk w1rh docu­
rnenrat1on is s 149 from Apparat Inc. 440 I 
S T.:imarac Pky. Denver CO 80237. 1303) 
741-1778. 

Circ le 466 on Inquiry card. 

FORTH for the 6502 
This version ol FORTH is available for 

the 6502-based KIM· I. SYM· I. AIM·65. 
and Apple II microcomputers. Tl1is version 
of FORTH contd1ns a budt·rn 6502 as· 
sembler. a text editor. and a cassette file­
m nagement system. Information on 1n­
terfaong FORTH 10 a floppy disk is pro­
v•dea. .;is well as several extensions to tile 
language. 6502 FORTH sells IOI S90. 
which includes a manual, source l1st1ng. 
and the cassette containing the object 
code. Contact Errc C Rellnke. Tech Ser· 
vices. 1067 Jadestone Ln. Corona CA 
91 720. /714) 37 I ·4548. 

Circle 467 on inquiry ca rd . 

What's New? 
SOFTWARE 

CP/M-86 Operating System from Digital Research 

rlP/111 

Digi tal Research. rhe ong1nacor or the 
CP/M operaung system. has introduced 
CP/M·86 for Intel 8086/8088-based micro­
computers. This rs a singre·user system. 
The fde format of CP/M. release 2. has 
been retained. CP/M·86 can also funcuon 

Monty Plays Monopoly 
The Rnam Corpora tion. Farrf1erd. Iowa. 

has developed a "computer-opponent" 
program for the Apple JJ and the TRS-00 
Model I Level II computers that pl ys 
Parker Brothers· popular bo.:ird game. Mo­
nopoly. This program. called Monty Plays 
Monopoly, uses the standard Monopoly 
pl<lying board and pieces. and pl<lys me 
game according to che off1c1al rules. 
Monty 1s an enrerta1nrng opponem be­
cause he performs musical and graphics 

FORTH for OSI Systems 
This FORTH language. based on the 

FIG !fORTH Interest Group1 model Jan· 
guage. runs under OSl's (Ohio Sciemific"s) 
OS65D-3 .2 operaung syslem. H1gh·level 
FORTH d1sk·opera11ng·sysrern words are 
implemented in FORTH ror full compa11b1h· 
ty with FIG-standard extensions. A lrne 
ednor and a 6502 assembler are included. 
Also featured are a programmable-mem­
ory dump, vrdeo graphics. data-disk 1nitral· 
1zer. a sample machine-code routine. and 
a system d isk op11m1zer. Minimal require-

as a slave node 1n a CPINET network. For 
details. contact D1g1tal Rese<1rch. P08 579. 
801 Lighthouse A ve. Pacific Grove CA 
93950. j408) 649-3896. 

Circle 46ll on Inquiry card . 

diversions for you white wainng for hrs 
turn to play. When rt is Monty 's turn. he 
appears on the video screen and proceeds 
to wheel and deal as any other Monopoly 
player. The program 1s pnced at S29.95 for 
16 K-byte casseue systems and B4 .95 for 
32 K-byte floppy-disk sy~1ems. Monty 
Plays Monopoly 1s distributed by Personal 
Software. 1330 Bordeaux Dr Sunnyv<1le 
CA 94086. j408J 745·784 1. 

Circle 469 on Inquiry card. 

menrs are 24 K bytes of programmable 
memory and one drsk drive. The 5-inch 
floppy-disk version works on C2-4P and 
C4 models. The 8-inc h versron works on 
C2 -8P. CSP. C2·0EM. and C3 models. 
Superboard. CI P. and C2 versions wdl 
a1so be available. The progr.:1m and man­
ual are available from Consumer Com­
puters. 8907 La Mes.a Blvd. L<t Mesa CA 
9204 1. (714) 698-8088. for an 1ntro­
duc1ory prrce of S69.95_ 

Circle 470 on inquiry card. 
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102-1 x4 ~ldt 1c RAM 

300nse< ...... f 399 
200nsec ...... 475 

apple II plu1 
With48Kof 
memory! 

$104200 
Wit h Ilk:11mcfriJs.e ol 
tlW:APPLE II 

sef«r ln)lttllt<t l'Jc,low 
SPECIAL PRIC//>IGI 

~.., """'"'· Ss99*
DJsk.11w1com .. , 585­
0."SA /I.. ·~-- •US .. 
S«.P1mtcrCd. I~ 
SutiF{Mocl ......... 23 ,. 
Jw.iy !OSeiecl .. 33"' 
Video IOO 12:'.... 119"" 
FrrmwateCa1d. J49"' 
r.JHFtoRC.Acahle.SM 

74lSOO .26 
74lS02 .26 
74LS03 .26 
74LS·04 .26 
74 LS08 .28 
74 LS09 .26 
7'1lSIO .26 SASE 2 PRIN~ER 
74LS20 .26 TO APPLE COMPUTER 

-
----­... 

74LS21 .28 
74LS22 .26 INTERFACE BOARD WITH CABl 
74LS26 
74LS27 
74LS30 
74LS32 
74LS38 
74LS42 
74LS48 
74 LS51 
74 LSS 4 
74LS74 
74LS75 
74 LS83 
74LS85 
74LS!l6 
74 LS!IO 
74LSn 
74lS107 
74L$112 
74 LS 11 3 
74LSl22 
74LSl23 
74LSl26 
74LS138 
74LSl51 
74LS15l 
74LSl55 
74lSIS8 
74LS160 
74LS16 1 
74LS162 
74LS163 
74LS164 
7•LS1&5 
74LSl70 
74LS174 
74LSl7S 
74LS190 
74LS193 
74LSl95 
74lS196 
74LS221 
74LS240 
74LS241 
74 LS2"3 
74LS2u 
74LS245 
74LS2S3 
74LS257 
74LS:2Sa 
74 LS259 
74LS279 
74LS283 
74LS293 
74 LS298 
74LS3ti6 
74LS367 
74LS368 
74LS373 
74LS374 
74LS3B6 

,49 
.26 
.28 
.32 
.32 
.65 
.78 
25 
.35 
.38 
.60 
.44 
.95 
.95 
.69 
.69 
.45 
.38 
.48 
.48 
.95 
.69 
69 
A4 
.44 

115 
.75 
95 
.85 
95 

160 
.&5 
.65 

1.75 
7S 
75 
.75 
.95 
95 
.65 

140 
165 
165 
145 
145 
2 .25 

96 
95 
95 

265 
44 

100 
UIS 
1.20 
95 
55 
55 

1.39 
139 
.61> 

Global Sp•cialti•• 

12" BLACK & WHI TE 
LOW cosr VIDEO 
MONITOR 

apple11/apple II plu1 
With60Kof 
memory! 

$125900 
• Switch from"APPLESOFT"to 

"INTEGER BASIC"and back again. 
• With OiscOperati1tg Sys.tern 

OOS3.3 run PASCAL program 
without need fora PASCAL card. 

~:-'
( \I-.. . 

I •• 
I • 

i. --. ~· ..... 

MICROPROCESSOR 

REAL-TIME $ 745 
CLOCK/CALENDAR 

GENERAL DESCRIPTION 

2114L 

o..c:tfp11ot1 
l hO RS • :i!.J~CCOl'l'lflilllb"-Dlflll l Tt•~FM 
S:wl•ch IS cletivned ID .-Witch modenu 
ot~«ffl'! hOl'll tt'IO C-OGHM>-1 Alt i <1 pu'i' tJ. 
1t1iecOM1tc1orue 1w1 1N;~ w 11n.P1n I w 11.o 
ID Qf'OUnid 
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HOT WINTER PRICES ON PERSONAL 

COMPUTERS AND COMPONENTS. 


Look at this! 


Ohio Scientific 
Superboard II 

$299 

• 	It's the first complete computer 

system on a board. 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• 	BK Microsoft BASIC-in-ROM 
• 	4K static RAM on board, 

expandable to BK 
• 	Full 53-key keyboard, with upper 

and lower case. Plus user 
expandability . 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$288 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
" immediate" mode allow you to
solve complex problems without 

Look at these easy hardware prices: 
610 Board For use with Superboard II and Challenger 1P. 

BK static RAM. Expandable to 24K or 32K system total. 

Accepts up to two mini-floppy disk drives. Requires + 5V 

@4.5 amps. • 298 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 

software and connector cable . Compatible with 610 

expander board. Requires + 1 2V @ 1 . 5 amps and + 5V @ 

0 . 7 amps. [Power supply & cabinet not included.) 299 
630 Board Contact us for important details. 229 
AC.-3P 12" combination black and white TV/video monitor. 159 
4KP 4K RAM chip set. 79 
PS-005 5V 4 .5 amp power supply for Superboard II. 35 
PS-003 1 2V power supply for mini-floppies. 29 
CS-600 Metal case for Superboard JI , 6 10 and 630 board 
and two power supplies. [While stock lasts. ] 	 49 
CS-900B Metal case for single floppy disk drive and power 
supply. (While stock lasts.] 49 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 249 
C1P Sams C1 P Service manual 8 
C4P Sams C4P Service manual 16 
C3 Sams Challenger Ill manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II, in cassette and mini-floppy form. 

Freiaht Policies A1crderso1$1oo °"more""' Guaranteed ShiDment. 

I 
stMt:loed ~c prepaid. Orders of less lhari $1 00 please odd Olaveland Consumer~ ~ ComporBlts
$4.00 to COi/ei' 51'WC9 eosts. Ohio nisldeool add 5.5 % Snl8sTax. IJ.Jl!rantees shipment of ~systems 

~ 49 ~ Ll'Dfl receipt of yor order. 
~i~':~~~~E':J~ay. Our failuN ~ •hip within 48 hou,.. 

antitl• you ~ 13!1 of ...rcw•re, FREE.TOLL FREE: 1 -BD0-321-5BD5 

To Order: Or to get our free catalog CALL 1-80~321-5805 TOLL FREE. Charge your 

order to your VIBA or MASTER CHARGE account. oh·o residents cell: (216] 464-8047. 

Or write. including your check or mcney Ol'der, to the address listed below. 


CLEVELAND CONSUMER 
COMP. UTERS & COMPONENTS 
..."'0.Box 46627 
Cleveland, Ohi"o 44146 

programming. 	 .-----------------..
The Superboard II can be I Order Form· CLEVELAND CONSUMER P.O. Box48827 I

expanded economically, for business · · • COMPUTERS & COMPONENTS Cleveland, Ohio 4414& 

uses, or to remotely control your I D Superboard II $288 . D 630 Board $299. 

home appliances and security. Even D 61 O Board $298. D AC-3P 12" B/W Monitor $ 159 . 

communicate with other computers. I o Mini-Floppy Disk Dr ive $299. D C1 P Sams Manual $8 . 1 

Read what's been written I (Attach separate sheet for other items.) 

about Superboard II: NAME 1 

"We heartily recommend Super- I ADDRESS: I 
board II for the beginner who wants I CITY: STATE: ZIP: I 
to Q_et into microcomputers with a PHONE·. 
mintmum cost. A real computer I 
with full expandability." Payment by: VISA __ MASTER CHARGE __ MONEY ORDER __ I 
- POPULAR EL ECTRONICS. MARCH 1979 Credit Card Account # 

"The Superboard 11 is an excellent Expires 	 Int erbank #(Master Charge)
choice for the personal computer
enthusiast on 8 budget." 1 TOTAL CHARGED OR ENCLOSED $ [Ohio Residents add 5 .5% Sales Tax) I 

Orders of loss than $100. please add $4.00 to cover sh'1pin!I costs 

- BYTE. MAY 1979 Al Of'ders shipped insured UPS unless otherw1$4l requested FOB Cleveland. Ohio. 
·------------

I 

L________________.. 1 
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PRB1 LOGIC PROBE PLS1 LOGIC PULSER 


INSERTION/EXTRACTION TOOLS 

WW1 WIRE WRAPPING KIT 

ORDERING INFORMATION: 
• Orders under $25 Include $.2 handl ing 
• All prepaid orders shipped UPS Ppd. 
• Visa, MC & COD's charged shipping. 
• All prices good lhrough cover dale. 
• Most orders shipped same day. 
• Byte must be mentioned to get sale price. 

PRB1 LOGIC PROBE $36.95 
• Compatible with all logic families 
• Visual indication of low, high and bad logic levels 
• Pulse stretching to 50 Msec 

PLS1 LOGIC PULSER $48.95 
• Superimposes 20pps pulse train onto circuit 
• No need to cut circuit trace 
• Automatic pulse polarity 

WK7 INSERTION/EXTRACTION KIT $29.95 

• MOS safe 
• Includes EX1 & EX2 Extraction tools 
• MOS 1416, MOS 2428, MOS 40 Extraction tools 

• MDD1 1 channel dispenser $ 21.85 
• MODS 5 channel dispenser 83.43 
• MDD10 10 channel dispenser 160.45 

• Dispenses 8-42 pin IC's 
• Compatible with all IC carrying tubes 
• Use with WK? for MOS-safe IC insertion 

WW1 WIRE WRAPPING KIT 

• BW2630 Power wrapping tool $19.85 
• BT30 #30 Bit 3.95 
• BC1 Batteries and charger 14.95 
• KIT#3 Precut wire kit 32.95 
• 10 ea. 14 pin, 16 pin gold wrap sockets 11.00 
• EZ07302 4.25 " x 8.5 w Glass epoxy board 3.95 
• 1410, 16 ID 20 IC wrap indentifiers 3.96 

TOT AL $90.01 
SALE PRICE $69.95 

Write or call for 1980 catalog 

• IC Sockets 
• Vector Board & Pins 
• Bishop Drafting Aids 
• OK Tools 
• RN IDC Crimp Connectors 
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POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI . WINDING SECONDARY WINDING OUTPUTS 
NO. KITNO. TAPS 2 x 8 Vac 2 x 14 Vac 2x 24 Vac 

T1 1 OV, 110V, 120V 2 x 7.5A 2 X2.5A 
T2 2 OV, 110V, 120V 2 x 12.5A 2 X3.5A 
T3 3 OV, 110V, 120V 2 x 9A 2 x 2.5A 2 x 2.5A 

SIZE UNIT 
W x D x H PRICE 

3¥4"x 3%''x 3Ve" 21.95 
3¥4"X4%"x 3Ve" 27.95 
3¥.l"x 4%"x 31/a" 29.95 

T4 4 OV, 110V, 120V 2 x 4A (28V, CT) 48V, CT, @3A 3¥4" X3%"x3'/e" 22.95 

POWER SUPPL y KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @+ 8 Vdc @ - 8 Vdc @+ 16 Vdc @- 16 Vdc @+ 28 Vdc SIZEW x Dx H UNIT PRICE 

KIT 1 15 CARDS SOURCE 1SA 2.SA 2.5A 12" x 5" x 4%" 51.95 
KIT2 SYSTEM SOURCE 2SA 3A 3A 12" x 5" x4:C 58.95 
KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14" x6" x4%" 66.95 

EACH KIT INCLUDES: TRANSFORMER. CAPACITORS, RESIS .. BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPL y "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9"(W) x 6Y."(D) x 4%"(H) .. .. - . - .. - 86.95 
SPECS: + SV@ SA REGUL, OVP, - 5V@ 1A REG ., + 24V @ SA REG., SHOATS PROTECT.OPTIONS: 1. REPLACE + 24V BY + 12V 
IDEAL FOR 2 SHUGAAT801/851 OR SIEMANS FOOlOO·S/200-8 DISK DRIVES & ROCKWELL AIM-65. 2. ADD ± 12V @ 1A, $10.00 MORE. 
SHIPPING FOR EACH TRANSFORMER: $4,75. FOR EACH POWER SUPPLY: SS.Oil IN CALIF 57 .00 IN OTHER STATES. CALIF, RESIDENTS ADO &lo SALES TAX OEM WELCOME 

Add-On 

Disk Drive 


Subsystems

For Apple, rns-so, s-100 

Based Computers 
EKpansion and enhanced capabili1ies are key words in achieving lull utilization al your computer system. Our complete line of LOBO disk 

drive subsystems are lhe ideal. cost-elleclive way lo provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete . thoroughly-tested. 100% burned-in. and feature a 1 year 100% parts/labor warranty. 

APPLE S-100 BASED GENERAL 
3101 MjnJlloppy, 31011 Minillopp~ wlinterlace card 
8101CA One SA800 in cabinet wlpower, DOC" Controller. cable and manual COMPUTERS MODEL NO ClESCRIPTION 

8202CA Two SA800 In cablnet w/power, DOC ' Conlroller. cable and manual MODEL NO DESCRIPTION 8212 Two SA801 m cab1ne1 
5101CA One SABSO in cabine1 wlpower. ooc· Can1raller, cable and manual 41 OIC SA400 on cabinet wlpower 8212C Two SA801 in cabine1 wlpower 
S202CA Two SA850 in cabinet wlpower. DOC ' ControUet, cable and manual 8212C Two SA601 In catltnet wlpower 5212 Two SASS 1 in cabine1 

· oouble Density Canlroller 5212C Two SABS I 1n cabmel w/power 5212C Two SA851 1n cab1ne1 wlpowet 

TRSBO 
MODEL NO. OE SCRIPTION M00(L N0 OESCRll'l lON JR 
4101C SA400 in cabinel w/power CBOB Cable lor TASSO 1gh1 inch Floppy 
810\C II One SABOO in cabinel wlpower ror Moo. II LXBO Double density expansion inle r1ace INVENTORY CO., 
8202C II Two SASOO in cabinel wlpower 101 Mod. II RS232 Dual Se1ial Po11 Op11on 
CB02 Cable ror Mod. II 16K 16K Byle RAM lor LXBO (32KB max.) P.O.Box185, Santa Yhez,Ca., 93460 
C805 Cable lar TRS8 OMini noppy VTOS 4.0 Disk Ope1a11n9 System (805) 688-8781 
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[3cromemca 

LmR 8" (Box of 10) 

Call today and be the 

firsl 10 have the most 

powerfu l pro fess ional 

computer 1n i ts class! 

Call for latest price on: 

CBM 8000 
Business computer 
CBM 2001 
Business computer 
CBM 2001 
PET 
CBM 2022 
Pr inter 
CBM 2023 
Printer 

~.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;=' CBM 2040-
Dua l Dr ive 

CBM Modem Floppy Disk 
(300 Band) CBM 8050 
CBM Voice Dual Drive 
Synthesizer Floppy Disk 

, cromemco system three 


ATARI' 400 

Personal computer. Come with computer 
console. basic language cartridge, power 
supply, TV modulator. books. and manuals. 
Only $498. '"'" ' 

Everythi ng that 400 has plus Basic 
Language C artridge. 16K memory (ex ­
pandable to 48K). Only $798. 

&~Bonus BK Memory Module good till 
<t.~ 12/31 /80. 

Atari Program Recorder. Only $68.95 
Atari Expansion Memory. SK $89.95 

16K $159. 

apple II 
inventory control system 
The first truly profess ional system 
that can tackle up to 8,100 Items, 
transact ion reg ister/audit tra il, in­
ventory status report, re-order 
report, keeps track of purchase 
orders automatical ly, will handle 
multiple departments or divisions, 
fast data retrieval. Min imum hard ­
ware requ irements: Apple II Plus 
with 48K, one disk drive and 80 
column printer. Ava ilable also for 
the new DOS 3.3. 

A professional microcomputer with 

tremendous expandable memory. 

Call Now 

A lso Z-2H Hard D isk and Z2 Com­

puter System. We carry al l acces­

sor ies. hardware and software. 


monitors 
9" Black and wh ite. Only $185. 
Also available in Sanyo 

12 " Black and wh ite. 
15 " B lack and wh ite. 

CALL US TOLL FREE 
FOR NEW CATALOG 
OF ACCESSORIES & 
SOFTWARE 100..2•·0:141 • 

dysan diskettes 
374 0/1 sgl side/ sgl density 

S4 .50 ea. 
3740/ 10 sgl side/dbl den 

$6.95 ea. 
5" (Box of 5) 
104/ 1 soil :>eclor. 
107/ 1 10 sector:>. 
105/ 1 16 sectors $4.50 ee. 

Micromodem 100 Cal l. 
Micromodem II Only $329. 

l'r1Ce5 SUDpct 10 change ,,_hou! nollCe 

Pease a"IO'.-.. 2 ·1. i..s ror easniers 
ct"ll'Cks and .: ••...eeks to ~sonal 
10 cleat MO 2"• IOI S"'Pll"'!I at'(] 

nonci1ng Cal reSIOent s Pease add 

&'o ~all>s Iii ' Sary no COD 

TRS-80* 

All TRS-80 Compat ible Hardware 
and Software. Call us and tell us what 
you need! 

print wheels and thimbles 
Huge select ion for Qume, 

NEC. Plast ic or metal. 

Call 1-800-421 -0347. 


apple cards 
Hi-Speed Serial Interface Call 
Co mmunications Interface Call 
Parallel Printer Interface Call 
Centron ics Prin ter Interface Call 
Hobby/Prototype Call 
Integer Basic Firmware Cal l 
Applesott Firmware Cal l 

NEC 
Splnwriter 

Letter quality high speed printer. bi­
directional, high resol ution plot­
ting, graphics. 
RO with Tractor Feed $2865. 

KSR with Tractor Feed $2995. 


Paper Tiger (1 P440) $949. 

With Graph ics 

Anadex DP9500 11449. 

DP8000 $849. 

Epson MX 80 $645. 


Smart Video Terminal 

$795 

FREE CATALOG Circle 210 on Inquiry card . 

Ger our free computer hardware. so t/­

ware. supply and accessory catalog We 

carry most everything for Apple. TRS 80. 

Vector. Atari. 

Commodore. 

Cromemco and 


Se~ of e 839.95much more. 

In California Call (213) 371 -1600 

MICROM 

BUSINESS WORLD
 

1 
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~ :I CALIFORNIA COMPUTER SYSTEMS 

321< RAM BOARD A&T. 
450 NSEC .......... $579.95, 200 NSEC ......... . S62l:l.95 
161< RAM A&T. 
450 NSEC ........ $255.95, 200 NSEC ........ $285.95 
64K DYNAMIC A&T. 
200 NSEC ....................... ... ........ ...................... $579.95 
zao PROCESSOR A&T .............. ..... ..... .. ....... $259.00 
DISC CONTROLLER ....................... ............... $339.95 

APP LE IEEE INS TRUMENTATION INTERFACE 
KIT 7490. Kit ................. ..... ..........................$275.00 

AR ITHMETIC PROC ESSOR FOR APPLE 7811 A. 
Ki t .................... ................ .. .. ........................... $325.95 

APPLE ASYNCHRONOUS SERIAL IN TERFACE 
7710A. Kit ....................................... ................ $89.95 

~f1~~~ ~~N~-~~-?~~~.~ -.-~:.~~ ~-~ ... 
1 .~~-~~~~~~9. 95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSiiJ 
PB-1 2708 & 2716 Programming Board with pro­
visions for 4K or SK EPAOM. No external supplies 
required . Tex.tool sockets. Kit.. ... .. ......... .... $1 ~3-00 

CB-IA 8080 Processor Board . 2K ol PROM 256 
BYTE RAM power on / rest Vector Jump Parallel 
port with status. Kit .... $146.00 PCBD ...... S31.95 

VB·3 80x24 VIDEO BOARD. Graphics lncludeCI. 
4MHZ . . . . .. .. ......... .......... .....$379.95 

10·4 Two se rial 1/ 0 ports with lull handshaking 
20 / 60 ma current loop : Two parallel 1/0 ports. 
Kit ................... $168.00 PCBD .................. $31 .95 

VB· IC 64 x 16 video board, upper lower case Greek 
composite and para llel video with software, S-100. 
Kit ......... .. ............................ $143.00 

CB-2 Z80 CPU BOARD. Kit .......................$199.95 

AIO APPLE SERIAL/PARALLEL ................ 5144.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

/ Wm£'/;nc. WAMECO INC. 

MEM-3 32K STATIC RAM 2114 24 bi t 
addressing ............ .... ... ... .. .... .. ... .. ... .................. $32.95 
FDC·1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5"' & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM' " (nol included). PCBD .. .. .......... $43.95 

FPB·1 Front Panel . IMSAI size, hex displays. Byte, 
or Instruction single step. PC BD .............. $48 .50 

QM-12 MOTHER BOARD, 13 slot. terminated, S-100 
board only ........................... ...... ........ .. ...... ...... $39 .95 

CPU·1 8080A Processor board S-100 wlln 8 level 
vector interrupt. PCBD ............... .......... ......... $28 .95 

RTC-1 Realtlme clock board. Two independent in· 
terrupts. Soltware programmable. PCBD ....... $25 .95 

EPM-2 2708/2716 16K/ 32 K EPROM CARD. 
PCBD ....................... .......................................... $28.95 

QM·9 MOTHER BOARD. Short Version of OM-12. 
9 Slots. PCBD ... ................................................ $33 .95 

MEM-2 16K x 8 Fully Buffered 21 14 Board. 
PCBD ... .. .. ........ ... ........... .. .................................$28.95 

PTB·1 POWER SUPPLY AN D TERMINATOR BOARD. 
PCBD .................. ............................................. $28.95 
108·1 SERIAL ANO PARALLEL INTERFACE. 
2 parallel. one serial and casseue. 
PCBO ........ ............ ...... .... .................................. $28 .95 

2708............. $7.50 2114L 450 NSEC ....... S4.99 
2716 .............. S25.95 2114L 200 NSEC ...... SS.99 

JAN. SPECIAL SALE 
ON PREPAID ORDERS 

~ Ch.arg(i cord& nol lncl LJ ded on lt'l is orror~ 

WAMECO PCBD SA.LE. 
MEM-2 EPM-2 .. . ........•......... S25.95 
108-1 , CPU-1 ... .. ...... .. .. . ..... $24.95 
PTB-1 , RTC-1 ............... . .. ... $22.95 
QMB-12 ... .. $32.95 QMB-9 ..... $29.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 wilh MIKOS =7 16K ram 
wl1h L2114 450 NSEC .............................. S229.95 
MEM-2 with MIKOS =13 16K ram 
with L2l 14 200 NSEC ....................... ... . S249.95 

CPU-1 wl1h MIK()S =2 8080A CPU ....... $99.95 
OM -12 with MIKOS =4 13 slol mo1her 
board ......................................................... ..... $11 0.95 
RTC·1 with MIKOS •5 real time clock........ $65.95 
EMP-1 with MIKOS d10 4K 1702 less 
EPROMS ..........................................................$ 49 .95 
EPM·2 with MIKOS • 11 16·32K EPROMS 
less EPROMS ............................................... $65.95 
QM-9 with MIKOS " 12 9 slot mother 
board ................... ..................................... $99.95 
FPB-1 with MIKOS •14 all parts 
ror front panel .. ...... .. .. ... ................................ Sl 44.95 
MIKOS PARTS ASSORTMENTS ARE All FACTOAY MARKEO 
PARTS. KITS INCLUDE All PARTS LISTED AS AEOUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTEO. ALL SIX:K· 
ETS INCLUOEO. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE S50.00 WORTH OF LS TIL AND GET 
1 O•o CREDIT TOWARD ADD ITIO NAL PURCHASES. 
PREPAID ORDERS ONLY. 

(415) 726-7593 
P. 0 . Box 955 • El Granada, CA 94018 

Please send for IC , Xistor and Computer parts list 

VISA or MASTERCH A-RGE . S.1!11d atcoo.flt numbl!'r , mtertlanli; num­
llitr , oe1plratfon dale and si111 your 011Jtr . Appto:ii . postage "Wirt 
bt added . Chec k or mo11cy orclt• will bt sut 11ost i:md 1B U.S. 
H roo are nol a f l!'&ul ar customer , pltne u.se c:t'Jar 11e , cas.Pl ~er ·s 

check o• pos tal monity or6er. Othtrwise there will tit: a 1·11¥0· 
Wl!l!\i dtli)' ~Cf chec s to de-a1. Ca1H. resklen t5. acid 6% tal . 
Money blc:k JO~d'1 e1.1.ataJ1tH . We c:.ant1ot accept rl!'hHAe-11 IC' s 
tl'lat tine been soh1eted 10. Prlus sub ject t o chan&:t wlU''lou t 
no• lce, $1Q mlri imum order. $1.50 Hr--W itl ctt.1tite on orders 
ltn l~•n $10 .00. 

2 YEAR WARRANTY 
Probes included on all scopes 

20 MHz, TRIGGERED 
• Single !race, auiomatM: tt.gger for 
highly >Loble. b"gh.1 d<sptoy. 
• •7.SnSec nse time. • tOmV;cm kl 
20V/cm Vertical Sens11Jvtty; '1 slel)S 

• Add. Sublr aCI modes"" c~, i CH-2 
faciitate ea-sy check.oul ror S1multanoou!i 
pyr:se s. 51gnl)I level$, d15ol0f11on &. rlOISe 
eance.111ng 

JO MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 
• But1' 1n "anable defay arru11ry ­
, ,.a: Sec. IDs Sec. • SmV/Otv VO•;ltt.al 
se.-..ltnody . 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 
NTSC Color Bar Pattern 
Generator 

Model 
LCG­
396 

• N1K<OIOI06"1 

• P1Qs.ot1.l.a - lci9D'IOW""Ml'l-IDl'ute<>olt~ttl(......... ....,....,....i>ll(. 
· ~c"«• ""'O•,...a,vt.1...,a1~o11o- ...-n.i-t.• 

•'l'.-d""" IJ"N" ~..... ,. ,_...... 

• Ooto.VICl'l..'f'l!Qi..~""•twnrtll'<r;Ql'...,.P"<• •.a••-•" 
~.l~l'eQ.,.,r~MI 

• !U1 ... "°ll'l>' I VgltL~1.aAOIWl9'.l'lP,,l.1V~ 
vtqN.i>D"'e... 

• {..,-.,~ll'u'MDl'-'MIOC• MIDtOOO'lwt:tU•~.-

Completely Portable, Battery 
Operated TV Color Analyzer 

Model • •••••"' ' 
LCG­ =~=::::: ,~ -•\ 
397 ••••po!!•••• : 

• tt c ...•..Of"'(fiNlll"'""- 10... titllfi4' llN1 

~.toct•Ao""Oll-INolllf<".i. 

• ~"91pAll'llr"'~cPOlll~ IQ-llPn • 

· ~~..11,,.n,..o~-oool'O'lltli..tt"""' 
r•1 K­

• o.c-.-.1!'~ ........ 
• l.&!W>v ~•lid • wm.oi:1 C: c:~ • W•:a~ 

Transistorized LCR Bridge FM Multiplex Stereo 

.. ........ _...,... ·~ ..... "'f• 

• ••Joolf•.... - ·1­ ..1:..... 1 

•=DM--"'*""•IC4
"'·--·-··-·.. ...____.....,........ 

Order with Confidence and get the Fordham Advantage! 
Call tor FORDHAM800' 6~~~9~f~ . . 

( ) 1n N.Y. State call (516) 752-0050 855 Conklin St. Farmingdale, N .Y. 11735 

Model LBO·S20A 

35 MHz, 

FIXED DELAY, DUAL TRACE 

• Oua11race, 35 M~z bastdwldlll. 
• Smvtcm VorDCaJ. Sens1bv11v • 10.0 ns 

• il9.M10wll•.,....O-.•""i;.,"' .... u7 ~.,,..,,.. 

• l onrKWtc.i ... 1Do 
• OP.,1'4!1 ... l'l"l~llt"oOO......_.,.O"' ...•n .,. A'l;t<hfli'o'• 

Generator 
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A·D & D·A CONVERTER 


JBE A-D & D-A Converter can be used 
with any system having parallel ports 
• Interfaces with JBE Parallel 1/0 Card 
• D·A conversion time - 5 µs • A·D 
conversion time - 20 µs • Uses JBE 
5V power supply • Parallel Inputs & 
outputs include 8 data bits, strobe 
lines & latches • Analog inputs & out­
puts are medium impedance Oto 5 volt 
range. 
79-287 ASSM. s79,95 
Bare Board $29.95 Krt 559_95 ,________________ ___,, 

t-----"...::;...;::.=--=:..:..=..:..:..==-...;::--=...-..........,................._..... 


This control computer has: • 1024 
bytes RAM (two 2114s) • 2048 bytes 
EPROM (2716) • Uses one 6522 VIA 
(comp. doc. Incl.) • Interfaces with JBE 
Solid State Switches & A·D & D·A Con­
verter • Uses JBE 5V power supply 
• 2716 EPROM available separately 
(2716 can be programmed with an 
Apple II & JBE EPROM Programmer & 
Parallel Interface) • 50 pin connector 
included in kit & assm. 
80·153 ASSM. $110.95 
Bare Board $24.95 Kit S 89.95 

SOLID STATE SWITCH 


Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). In put 3 to 15VDC 
• 2-1 4MA TTL compatible • Isolation 
- 1500V • Non zero crossing • Comes 
in 1 or 4 channel version • Includes 
doc. for in terfacing with Dimmer Con­
trol. 
79-282-1 ASSM. $1 3.95 
Bare Board $6.95 Kil $1 0.95 
79-282-4 ASSM. $49.95 
Bare Board $24.95 Kil $39.95 

APPLE II DISPLAY BOARD 1---------------­
• Has run-slop, single 
step switch • Has 16 6502 $9.95 
address LEDs, 8 data 6522 $9.95 
LEDs & 1 ROY LED Z80 $9.95 

80-144 ASSM. $49.95 • All lines are buf­ Z80 PIO $9.95 
Bare Board $25.95 Kit $42.95 fered. 2716 5V $1 9.95 

zeo MICROCOMPUTER 
~~-- -·-··--··;-'j 

~i·~ :n·:~ 

'-L~::-§:"§;~ _J 

JBE is announc ing a single board 
dedicated computer designed for con ­
trol !unctions. It features: • A Z80 
Microprocessor software compatible 
with the Z80, 8080 & 8085 
Microprocessors • Uses a Z80 PIO chip 
for 110 which has 2 independent 8 bit 
bidirectional peripheral interface ports 
with handshake & data transfer control 
• Uses one 2716 EPROM (2K) & two 2114 
RAM memories (1 K) • Sing le 5V power 
supply at 300MA req. • Clock frequency 
Is 2MHz, RC contro lled • Board comes 
with complete doc. • 50 pin connector is 
Included • 2716 EPROM avai lable
separate I y. 

80-280 ASSM . $129.95 
Bare Board $29.95 Kil $119.95 

DIMMER CONTROL 

JBE Dimmer Control features: • 4 _ 
channels • 256 brightness .levels • On-
board power supply • Four 8 bi t 
parallel input ports • Interfaces with 
JBE Solid State Switch & Apple II 
Parallel Interface. 

80·1 46 ASSM. $89.95 
Bare Board $25.95 Kit $79.95 

POWER SUPPLIES 

• Use wail transformers for safety 
• Protected against short circuit and 
thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at SV 500MA • Operates JBE A-D 
& D-A Converter, Z80 & 6502 Microcom­
puters , 8085 & 8088 Microcomputers. 
80-160 ASSM. $20.95 
Bare Board $8.95 Kit $16.95 

± 12 VOLT POWER SUPPLY 
Rated at ± 12V 120MA • Can be used as 
a single 24V power supply • Ideally 
suited to OP-AMP experiments. 
80-161 ASSM. $22.95 
Bare Board $8.95 Kil S18.95 

ICS 

6522 APPLE 11 INTERFACE 


• Interfaces printers, synthesizers, 
keyboards, JBE A·D & D·A Converter & 
Solid State Switches • Has handshak· 
ing logic, two 6522 VIAs & a 74LS74 for 
timing. Inputs & outputs are ITL com­
patible. 
79-295 ASSM. S69.95 
Bare Board $22.95 Kit $59.95 

2716 EPROM PROGRAMMER 
r -, JBE 2716 EPROM Pro-

c::=a• c:=;;; grammer was designed =· =· to program 5V 2716 
.o~.1u ·mtti EPROMS • It can also. '1:11/i ~ read 2716s. 11 Interfaces 
cd q, to the Apple II using 

o·arml1i JBE Parallel 1/0 Card & 
L 	 '" '1' :,mi J four ribbon cable con­
nectors • An LED indicates when 
power is being applied to the EPROM 

0 
• A textool zero insertion force socket 
ls used for the EPROM • Comes with 
complete doc. for writing and reading 
In the Apple II or Apple II+ • Cables 
available separately. 

80·244 ASSM . $49.95 
Bare Board $24.95 Kit $39.95 

BARE BOARDS _ ____ ___________, 
· APPLE II EXTENDER BOARD 

3'12" x 21/z ". Price includes 50 pin 
Apple Connector. 
80-1 43 S12.95 


8085 3 CHIP SYSTEM 

State-of-the-art system using an 8085, 

8156 & either an 8355 or 8755 
• Instruction set 100% upward com ­

patible with 80BOA. 

Bare Board $24.95 


8088 5 CHIP SYSTEM 
An 8086 family mlcrocomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board S29.95 

CRT CONTROLLER 
This Intelligent CRT Control ler is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Cont roller. It 
features: • 25 lines, 80 characters/line 
• 5x7 dot matrix • Upper case only 

• Two 2716s • Serial Interface RS232 

& TTL • Baud rates of 110, 150, 300. 

600, 1200, 2400, 4800 & 9600 

• Keyboard scanning syslem • Req 's. 

unencoded keyboard • Uses + 5V & 

~ 12V power supplies. 

Bare Board $39.95 


50 pin connector $5.95 
STD. Dip Jumpers 
16 Pin, 2 ft . $4.25 

-Q' JOHN BELL ENGINEERING 
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGI NEERING • P.O. eox 338 

DEPT. 4 • REDWOOD CI TY, CA • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 

(415) 367-1137 
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Circ le 274 on Inquiry ca rd. 

Is ® 

Yes! We supply INl~AI products . .. 

NOTE : "Or iginal" IMSA I parts were purchased at the clos ing business sale of IMSAI Manufacturing Corp. 
WW Components also distributes S-1 00 buss IMSAI compat ibl e parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. Al l 
items listed as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty . 

1-8080 S-100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 
ENCLOSURE spaced for PS ·280 Power Supply, up to 22 slot motherboard. 
Sheet Metal Kit Kit of all metal parts and hardware w/docs $95 .00 

Thinker Toys Wunder8uss20 for above w/o conn. $79.00 

MPU-B SBC Complete 8085 based CPU including: seria l RS-232 port, paral lel 1/0 port 
8085 CPU 3 MHz operation, 256 bytes memory, ROM mon itor, 3 timers, and more . 

Assembled & Tested $250.00 
PS-280 Mounts in the 1-8080 enclosure, supp lies +8V@ 28A, +/- 16V@ 3A, kit incl udes 
Power Supply board, transformer, documentation, and all components. 

"t') Parts Kit: 	 KIT $95.50 
Oil 

~ 1-8015 Complete The complete 8085 system, includes MPU-B, RAM Ill, lO slot terminated mother­
t:: 
~ System w/MPU-B board, PS-280, and jump start front panel. A complete 64K system! 


Assembled & Tested $1250.00
~ 
CP/M ® 2.2 NOW AVAiLAB LE - CP/M for the IMSAI floppy disk system. Version 2.2 ist'. 

<ti for IMSAI avai lable for the DI 0-C 8" controller. Others on request. Docs. incl.
Cl. 

8" Diskette & Manuals $175.00 

Ask about documentation. repair service, firmware and software for your system. 

~ TERMS: (1) PREPAID Send check or M .0. for merchandise amount only - we pay the shipping . 

C\I­ (2) 	 UPS COD or bankcard orders by phone or mai l - sh ipping charges added . 
California Residents add 6 .5% Sa les Tax. 

WAMECO 

THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 


MEM-3, 32K STATIC RAM BOARD 

* 32K of 2114's *Bi-directional capability on data lines. 
(Board may be used as upper or lower 8 bits 

* 	 Full 24 line add ress decoding. on a 16 bit bi-directional buss.) 

(Or bank select like the MEM-2) 
 * Addressab le in BK boundary within the 64K* Expandable in 1 K increments. boundary selected. 

(Board disabled for unloaded RAM) 


*Kits less RAM .. . ......... . ... $112.95. 
With 2114L-4 ... ............. $475.95. 
With 2114L-2 ... ............ .. $549.95. 
Bare board .. . .... .. ..... . .. $ 35.95. 
Available mid January. 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOAR D. 

Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1/ 0 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-B WEEK DELAYS REQUIRED FOR OTHERS. 

(Wml'/;nc. 

WAMECO, INC., P. 0 . BOX 877 • 455 PLAZA ALHAMBRA • EL GRANADA, CA 94018 • (415) 726-6378 
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----SAVE 
It:::~ -
~ ~. .ON 

Mod•I I 
I 

-- ' from 

Pan American 

Electronics, Inc. 


A llad1e lhaek 

We Have 
DISCOUNTS 
FREE SHIPPING 
and a 
TOLL FREE ORDER NUMBER 
800/531-7466 
Texas and Principle Number 512/ 581 -2765 
Telex Number 767339 
Department B 
1117 Conway 
Mission, Texas 78572 

Hll1] VISA 

I 

·' 

Model Ill 

''·' :-.,,,;- ' ­
""''' ~, 

,,,.. Color Computer 
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MICRO COMPEQUIP DISCOUNTS Be DEALER OVERSTOCKS 


A [ Cy e1neuc1 SpHchboard 
An.sdc1 40 Column Punier 
81ue 2 8K M•mor; Boud Anombled 
C1.uq M. 100 Tr.snsl4[1!!r 

0.-1en Ca»elle ln•ed1cc 
0d1•n Cnntto lnlod•c:o 
[)yr14by1e 16 K Dynatnu: R.sm 
OynAbyleo Naked Term.ria l 
RCA S111d~Q II Video G•me Wlc•rt r-1d9G1 
DLQLl.dl System.s Du;k Conlrol Card 
D1qal-Af Sy$lem:s Dual 8" S1n9Jo Den;1:1ly 
Du1ion1cs. Poly Z·OO Up91 1Jd<t Kit 

Ou110111cs lms1111 Z·BO Up9 ude Ku 
EcJect1c Corp S11perch1p tor Apple JI 
F1d~li1y EJac1rot:ncs L•d 

Le ... eS l Che11 Ch.altitnae1 
L.i•ol 3 Chop Chollonq 1 
Lc!1i1o1tl '4 Check.vi Cha.llangi!'f 
1..e....12 Cktec t er c:ti.,,ll•n~or 

Gcio u;i e Jhs lnc . Pt11 Key bo. rd 
Heu11.s11c1 Speechl1b S· lOO Ap_qmbl.,d 
Ha1irnhcs Spnochlai b S -100 Kil 
lmw.1 CPU Bo•rd 

2-SlO 
kom Micro P~rnpheta.11 s.. 0~1k 011'44!' 
ln t ~ rl ooc 0•14 lnl• rlubo To-im1nol 
Kenl Moo re SK RAM -ti50NS 
Kcn:r Moore Alph4 011p1~y M odule 
Ma.untam H.u dw4 re 

AC Control Apple 
AC Re mala 
S~ 100 A C Con1ro\ Kit 
AC:R ttrnOlt!' Kii 
AC Con1rol- Apple K11 

S&U ra, L..1 Pr1co 

260.00 380 .00 
&41.00 0ss.oo 
211 00 282.00 
122 .00 199 .95 
121.00 165 .00 
88 .00 120.00 

229 .00 •85.00 
245 .00 350.00 
110 .00 110.00 
399 .00 600.00 

229J .OO 2732.00 
123.00 169.95 
llG.oo 159.95 
7S 00 95.00 

120 00 75 00 
170.00 11$.00 
100 00 11 5 00 
40.00 40 .00 

176 .00 250 00 
194 .00 299.00 
l62 .00 Z24.9S 
l 2S.OO 115.00 
116.00 395.00 
821.00 1095 00 
654.00 874.00 
148.00 l97 50 
90 2$ 107 00 

132.00 te9 .00 
95.00 149 .00 

104 .00 l49.00 
67.00 99.00 

10<4 .00 145.00 

Mu;romahon Du a l Mctmoro11 a~· dt•k dnv• 
M1c 1omatJo.n Dual DenJ.l1Y C'.1 1_1.k c:ontroHet C.,ud 
MS Corp. Appl11 PR·-40 lnladac:e 
N1U.o.1ul M1J!Uplu 0 1011.al C.at:Hllet Recorder 
Now.ill.Ion 1200 Baud ModCJ m (4202T) 
Ohver Au.du;1 P.tper Top-e f'H de r 
Pid:ols & Trou1 TV Mod X 11 for H1 l4ich1 

Po~)'mOtphic: Sys•em!ll 
BK A""mblod 

F•n Mod K•• 

8K Mort1ory Boa rd 

Poly KOO 

8813 

Sya:1em 0 
88·SyJlom 2 
Sy~1em 12 KJI 
Sy.Jlqm 6 

Vidoo Card 


Proc-Htor Tocb 
Cutt BO A•H:n.bled 
Cu•• BO K11 
Pa.ra 901 
8K Oyn.,m&C' A•m 
I6K Dy n111m1c H.o m 
64 K Drn•m1c R.ti m 
Ezt11ndo.d 811.s1c Cassmllo 
SOL 20 WIO Memory 
System II K11 
P"n.ucnic Monito r 

R• d10 Shae< TRS·80 D" Drlv~ 

TRS·BD 16K Compuuu 
TRS-80 £i;po1ininon lntufo.c• 

S D S.tlell l2K Dyru11rnu.~ Ratti Board Kat 
Sohd St.Ille Muuc J6K S tohie .Auri Do.irrJ AJ.H·m 
Sohd St"t• MusJc 16K S t.altc fl111 m Boo1rd Kd 

1467.00 l990 .00 
310 .00 500.00 
87.()0 87.00 

ISO .Oil 200 .00 
274.00 175.00 
81 00 95 00 
15 .00 20.00 

289 .00 J85.00 
26 .00 35 .00 

225 .00 300.00 
169 .00 225 .00 

2880.00 3250.00 
378 .00 525 .00 
529 .00 735 .00 
84G.OO 1128 .00 

l 134 00 1575.00 
210.00 280.00 

139 00 199.00 
77 .00 110.00 

100.00 l00.00 
175.00 250.00 
300.00 419.00 
878.00 1350 00 

21.00 45.00 
1270.00 1895.00 
1262 00 l90S.00 
14300 210 .00 
399.00 499.00 
479.00 599.00 
?3\100 299.00 
332.00 HS 00 
330 00 579 00 
:I00.00 325 .00 

Circ le 277 on Inquiry card. 

Sci..11hw~11 Techn11ca l (SWTPC) 
Mf.68 Ou11I 5" Floppy 796.00 995.00 
AC -JO Cunltie K·11 ' 63 00 79 so 
Shdtt Controls 29.00 35.95 
Joy1tK:li: Ku 30 00 39 .95 
P:R -"O Pm:i1a r Anernblr-d 187 00 250 00 
Power Suppl\• Foz Cf.6 1200 l5 50 
8K Ram 20000 2W 00 
2K Ram Expan11Qn 28 00 JS 00 
BK R•m K11 187 00 250.00 
680012 AHombled 34 l 00 455 00 
6$()()12 Srotom 35l 00 439.00 
Gupb1cs Te rm1HI 79 00 98 50 

Techruc.a l 0&.11Qn Wb1 (TDL· X11.anl 
110 bo•1d · SMB-11 257 00 395 .00 
JlL S~rn1s K Memoni So.ud 559 00 799 .00 
For1 r1:1n IV Scu .37 279 00 349 00 
Fcman. JV ~f 4l 279 00 349.00 
X ~t4n AJpb.s l.S ez3 oo 1138 00 
X1tfln Alph• I 576 00 769 00 
X1t.tn Alphd J 854 00 1181 00 
X ~ t• n Alph" 1.S 571 00 868.00 
V Jd~ Baud 27100 369 00 

Ta rbe-11 El«t ron 11;:1 

Colt'1110He lnEorJoc;o Ki1 0000 120.00 
Spooler Sollw.ti11t 8 .. d11ket,o J~ 00 5000 

Techn1co 
Supos Sro..rt 1 Assomblnd 2'93 00 300.00 
Supe1 SJ..uter K11 199 00 299 00 

Tr•co F.:lo-c;: J2K RAM Bo.,.rd Aucm 599.00 999.00 

ALL ITEMS SOLD AS IS 
SHIPPED UPS OR US MAIL 
NO RETURNS I NO REPAIRS 

MICRO COMPEQUIP
PHONE ORDERS: 	 VISA I MC I NACPO BOX 195
(301) 261-1859 	 CHECKS ACCEPTED CROWNSVILLE, MD 21032 

Ou" I T rnce Osci lloscope 8080A 2708 
HITACHI 30 MHz 

MICRO· $ 9• 
• TV 5y n.c• HPM~Htr c:ir~uH PROCESSOR 5 " EPROM 
• 	 H l9h·1en .t iti\1lly 1m\l/ di.., 

IS MH1) 2114L 2716• 	 Sw ecp · t ;ma m >llgnif iiar 
( 101im n!I.) (450 nS) EPROM sl 1 !1!1 

(5 Vohl 
modul11tlon) 

• 	 Z · l!l1tis ln;puc (ltucit'l!lty 

4116 
• Sign al defoy lino (200 nS) 

CRT 
$945.00 CONTROLLER * 1 6 0/o * 

5037P s35oo 
More sensitive to your input 

2.5 UP $25.00 100 up $1900 DI SCOlNT 
Low Cost EPROM Erasing LampsSD SYST EMS COIPON

STARTER ....
Z-80 SYSTEM 
Bring this t ·o 1· 1•0:\ into one or our stores or 

Th• 280 StD_.i•r :Kh by SD Sy~Eem1 
mail to our Mail Order address shown below andu1H t l'I• powetful ?80 mlctoprocH· 


.ear u lh• tllt•rt ol"tho c:ompltle ~c:10· 
 receive a Ul 'Yo DISt 'Ol .:\T 
• U!IMilllOl£D INll "3!11 Ill

compv11r on a t~nal• bo•1d. U~n ,. on purchases from thi s Ad of $100.00 or mom.,.. .• Sl'RU TO USI • HKiH WIENSITT &W IAWP' 
• IUll. l\AllO I'll fl«ISS t'I 

c:omp\lto1• wi'h a koybo•rd •r1d di•pley. 11.udio c:aHo:tt• inl•r· 
•ltp· by·•l•p inood'uc.tion to mii~ro· • sunr 11nffl.0:11; • 1Uftfl4ll:0A1§t!CG~$ 

ID.000 llCEM O rlt• r F. Xl 'l llt:S "'" •l1t r1111t r .'' :11. 111111• C~UU • CMU'S IM USS • EAASI:$ I Cttif'S If.I UU. • lRUCS 11 Dl'fS lUSfaca, PROM progr•mmltf, w ir••wrap u .:pans.ion .are•, 4 · IMU 10 .ul}ttJU S 1*-N U. Mll!Ullt IH.liN 1 M.INl/IU 
channel Coun19,r Timar •nd on B.oa rd RAM • nd PROM. M·ll ~Cl! U\'S-~1 i l ~!:iOO S.!:111 5.J!i-00 
Campte10 Oppet•t ~on and ln-11rue.1lon Manual lnclttdN, Z.BUG ;;;;;;;;c-:-..,,...-~....,,....,,..-~~i~ 

ADDRESS 
Monito.r in ROM. 


27004 kit . ... 5340 38007 Hoom{T• • $ 450 
 CITY 	 STAIE 

SINOLI ZIP 
SBC-100 BOARD 

COMPUTER KIT 

VERSAFLOPPY I VDB-8024 
FLEXIBLE DISK VIDEO 

DRIVE Controller DISPLAY BOARD 

MAil OAOlA SA NTA ANA CULVER CITYPORTLAND,.() a.... :1'1'(M!l'V 
••Ho~•......, ...... ··~ .....~·-··..~GfttA901JO C..•... -t 1.. it.111•.1D"'••·11-. <QOltfnO 

lllOJt ,,,...,., rlt:Jl MO>UJ(10) Ml..tlM 

TU CSO N ATLANTA SUNNYVA LE HOUSTON 
:IM!Jf1W11 • . ­___,.. ,~"·,~,·· ·--. l(tMf l •C. · " ­. ....... . ~Hnt 
 ....- ..... (••"9' UUJ Ht ,.._••1 lt•t.i. l• Olt?•>•1:t1 

270 0 1 k;t ........ $220 
38001 auom/T ... $4110 

A d d-On RAM KitHOOZ oHomfT •.. 5 25 0 3801 3 H&Om/T . , . 5470 $239.00 
27010 ( 1 1iK,.ld..,~n) $1653800 5 •Ha m/T •.. S33S 
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There's two things you 

can't afford to waste. 


These days, everyone is more conscious of the need to conserve time and money. That's 
why mail order shopping just naturally makes good sense. 

At Hobbyworld E lectronics, the number one name in mail order electronics, we're proud 
to offer the widest selection of computer systems, software, and electronic components. 
Fast service, fair prices, and our exclusive 120 day warranty are your assurance of 
satisfaction every time you order. 

So give us a call, or write for your FREE Hobbyworld catalogue TODAY, because your 
time and money are too important to waste. 

HOBBYWORLD® 

ELECTRONICS, INC. 


----------------------------,
Notice Our Difference 

IFREE Hobbyworld Catalogue ' 
I 
I 
I19511 Business Center Drive I 

Northridge, California 91324 'I 
I 
I 

In United States: (800) 423-5387 I 

In California: (800) 382-3651 and State Zip I' 
Dept. BlLocal/Outside U.S.A. (213) 886-9200 

1 

----------------------------~ 
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Circl e 280 on inquiry card. 

ALL PRIME QUALITY - NEW PARTS ONLYBECKIAN ENTERPRISES 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations : S/E Solder Eye . SIT Sold Tall : W/W Wire Wrap. 

PHT I DESCRIPTIDI. Row S,. 1...... 10·2... 25'<1- Up. .151 " CDllACT ClllTER CDllfCTDRS. 'O' TYPE SU8MIJUATURE COHECTDU.. 
BRAND: nus INST. 
mo 5011 ao 1....uer.... .250 11.IS..• 13.5511. 13.IS... 
4010 50J1DU lnnoi WIW .no 4.3Qoa. 3.lfi11. l .4!iu. 

PART # DESCRIPTIOI. R•,. Sp. "'"'· ID ·Z4'tt.. Z5'tt.. u,. 
15105 IJl2 Stf PET/ISC .140 ti.ID t1.15 11.45 
1511D IJIZ SIT Pm11sc .140 1.15 1.15 UD 

DUHTITY 
PART IUMIER DESCRIPTIOI. 1·9'<t. 10.2...... 25·&9'«. 

IAA•D: SULlllS: U.LRa1. 
mus 501100 Solllor Ep .1"9 ua... 1.1011. U!iu. 
12Ul0 &01100 SIT""*'' .250 uo... 4.1011. J.70 
129175 5GJ10D WIW l11tt1l .MO U5 4.75 4.20 

15137 IJIZ SIT PETIHC .200 1.10 1.54 1.45 
16175 IJ· SIE S1l1 Row .. 1.70 t .50 1.30 
15270 torzo SJ£ .140 2.IS 1.95 1.70 
UZ75 IOrtO SIT .140 Z.DD 1.15 I.IQ 

DE 9l' M1l'1 11.IDu. IUIJN. 11.]IJN. 
DE 9S Ftmolo Ufilo. 2.00... ua... 
OE llOHJ.1 z pc. llror Hoed. 1.50.1. 1.Jfi11. 1.ZO... 

121115 51111 DO SIT Alb1l1 .140 4.15 4.45 us 16435 1Zr14 SJ( PET .140 2.10 2.35 t10 DA UP Mole 2.lfilo. 2. lfill. 2.00... 
111910 50f10 DSIT er-m. .no 4.75 4.25 3.10 1544D 12f14 SIT PET .140 1.15 2.40 :t.15 

15445 nrz• SIT rn .zoo 1.75 2.50 2.20 
OA ns Ftmor. l .2511. l .1Go1 . 2.90... 
DA 51211 ·1 1. p•. Gr.., Had l .olOoo. 1.2a.1. 1.1511. 

OTHE'R .126" COftTACT CTR COlflECTORS: 15505 15'30 Sil GRI Kty .140 UG Z.25 l.GO DA 51221 ·1 2 pc. ll1di Kod UOoL l.25u. 2.00.L 
mos uru Slf •• Ear1 .140 4.15 l.15 l.l& 
121H 31112 srr .140 5.40 us 4.35 
12110 40190 WfW .250 I.JO us S.00 

.IOD" COITACT CTR CDllECTORS: 
10041 13121 SJl .. tan .140 l.40 3.DS Z.15 
10210 UISO SJE TRS Jll .140 4.50 4.05 uo 

15510 15'3osrr G111 -., .140 1.40 Z.15 2.9& 
15515 15130 WJW GRI Koy .zaa UG Z.35 Z.10 
15800 11111 S/E .140 3.H l.05 2.70 
15110 11131 srr .140 J.aa 2.10 uo 
15'15 11131 WJW .zoo uo l.20 uo 
15700 22144 SIE klMIVEC .140 Z.91 2.10 2.15 
15705 22144 srr 11111J¥Ec .140 l.11 l .lD J.00 

DA mun Z P•· 6,.l Mad 1.eo11. 1.Jfil.1. L3 0o1. 

DI 25P Mal• U0.1. ua.. . UOo1. 
DI zss ftllll• UOoo. J.4Go1. l .ZOoL 
DI 51212·1 I pc: . G,.y HaN 1.51111. 1.3001 . 1.10.1.. 
DI 51221·1 2 pc: . Ille• Hood uo... 1.l5o1. 1.4'S... 
DI 110913­3 Z pc: . 6<1y Hood 1.7511. 1.51111 . 1.35a1. 

10175 20140 SIE TRS 80 .140 us S.H 4.15 
1011D 2Df40 WIW TH ID .lDI 3.JD 3.00 2.15 
1011D 20140 SIT TH 80 .140 3.20 Z.IO 2.55 
10415 Jin! SJ[ VKtor .140 5.50 uo uo 

15710 22144 WJW KIMIVEC .200 3.0 l.ZD 2.15 
15115 25150 Sil .140 4.15 4.ZD 3.75 
15110 26150 SIT .140 us 4.10 us 
15815 25J50 WJW .200 4.85 us J.90 

DC llP Molo 4.2Dto. UOo•. 3.70.1. 
DC JlS fomala &.aou. S.lS... 5.50... 
DC 110113-4 2 pc: . G<1y Hoa<I 2.Zfilo. 2.DOoa. 1.75u. 

10490 Uni WIE Voel11 .zoo 6.10 ~25 4.15 18115 llJ72 S/E .140 I.SO 5.15 5.20 OD SOP Malo uo... 5.10o•. 4..75o1. 
10500 3111 Z StT Y•l•r .140 5.70 4.20 4.ID 11120 31172 srr .14D 1.55 S.ID 5.25 DD us flrmll• 1.4001. l .I0.1. 1.0011. 
10535 40110 S/E PET .140 5.15 5.35 4..75 11125 31172 WIW .zoo 1.75 I .ID 5.40 DO 51211·1 1 pc. Guy Hood HO... 2.20.1. 2. OOoo. 
10540 4D ltD WIW PET .zoo I.DD 6.40 uo 11145 31172 SIT JOO I.SO us 5.20 OD 110913-5 2 po. Gny Hood 2.ION . 2.40oo. 2.10... 
10550 40110 StT rn .14D 5.10 5.25 us 
10515 43111 S/E COS JElf .140 l .H us us 
10I05 43111 StT COS/Elf .HD 1.10 5.15 5.lD 

11235 0 118 SIT Mot II DO .140 I.ID 5.95 5..30 
15240 0 111 WIW Mot 1100 .zoo 1.10 7.05 f .25 
11210 0111 SIT Mot llDD .200 UD us 5..20 

D 20411-2 Hanlwara S.t . tOoo. .IOoo. .10... 
[1 Hoo4 Snl 

10595 4JJH WJW CDSJ[Lf .20D 1.90 1.20 us 11725 O iHSJf 1!<11 HOO .140 7.2D uo 5.75 
10115 43111 SJT COSID.f .m 1.10 l.1D 5.40 1·1 Pal·l•r• .15 .12 .10 

l.C. SOCllETS GOLD. 
WIWRAP 3 TURI 

14 pi• tUON. 
n ,1. 0.44 ... 

l.C. SOCKETS Tll. 

14 pin 10.15 ... 
1• 1"• 0.11 ... 

COOUIG fAIS. TERMS: MINIMUM ORDER: $15.00 ADD $1 .35 Fo• 
btr• D.11i91 . Hand l11g & Shipping. 01de<S ooer $30.00 In 1ha U.S .A. 

' •.• 4 111.00 ... We Pev the Shipping. CALIF . RESID ENTS ; Ploaso Add 
5 ta I 17.00 ... 6% Sales Ta• . 

NOTE: NO C. O.D. OA CREDIT CARD ORDERS WILL BE 
ACCEPTED. 

PHONE : 213·988· 6196 BECKIAN ENTERPRISES 
MAIL ORDERS TO : P.O. BOX #3089 

SIMI VALLEY, CA 93063 

IOIO.. PRIME. 

tMD aa. 
COllflCTORS FDA CEN'TRONICS 700 SEl!IES. 

-.ipbml 51 ·30310 

1lo4 pa. H .0011. 
S109pa. 8.00 .... 

9.Ell I CONDUCTOR CAlllS Ill. la1
CtAS.S 11 Typo Cllllloa. 

1. to 4 pa. uuo 
5 la I p1:1. 19.0D 

64K BYTE EXPAHDABLE RAM 
DYNAMICRAM WITH ON BOAROTRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS . 
SOL . ANO OTHER 8C80 OR z.ao BASED SlOO 
SYSTEMS · ~MHZ Z-80WITH NOWAJT STATES . 
• SELECTABLE A 0 DESELECTABLE I 4k 

INCREMENTS ON 4K ADDRESS BOUNDARIES . 
• l OW POWER-B WATTS MAXIMUM 
• 200 SEC41 16 RAMS . 
• FULL DOCUMENTATION 
• ASSEMBLED ANO TESTED BOARDS ARE 

GUARAN TEED FOR ONE YEAR AND 
PU RCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD JS RETURNED UNDAMAGED WliHIN 
14 DAYS. 

ASSEMB LED t 
IES l EO 

&4KAAM • . . • .. • 1$95.00 
•8K RAM ..... ISUQD 
32'KRAM ................. 14'U.OO 
1~KRAM ............ l lH.00 

16K MEMORY EXPANSION KIT 
ONLY $58 

FOR APPLE . TRS-80 KEV60AAO. EXIDY . 
ANO ALL OTHER 16K DYNAMIC SYS· 
TEMS USI G MK4116·3 OR EQUIVALENT 
DEVICES.
* 200 NSEC ACCESS , 375 NSEC CYCLE
* BURNED·I AND FULLY TESTED
* 1 i'R. PARTS REPLACEMENT 

GUARANTEE
* QT Y. DISCOUNTS AVAILABLE 

VISTA V·200 MINI-FLOPPY SYSTEM
* 5100 DOUBLE DENSITY CONTROLLER
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

32 KerTE 111 ( 111 ORY 
8fUA8 lEICOST EFFEC TIV EElfANDAI LE RA MFO~ 

6502 ANO 8800 S~SlEl!-Allll 65·' KIM"SYM"fET ' S44·1U S 
• PLUG COMPATIBLE WITH IHE AIM ·65 1Sm EXPAllSION 

CONtlEC TOR 8Y USING A RIGHT Al GLE CONNECTOR 
iSUPPLIEOI MOUNTEO Otl me BACK OF THE MEMOR~ 
aOARD. 

• MEMORY BOARO ECIGE CO NECTOR PLUGS INTO THE 
6800 S 44 BUS. 

• CO ECTS TO PET OR KIM USING All ADAPlOR CABLE 
• AELIABlE-OYNAM tCR M Wint ON BOARD INVISIBLE 

AEFRESH-lOOKS l1KE STATIC MEMORY BUT AT 
LOWER COST AND A FRAC TION OF THE POWER 
REQU IRED FOR STATIC BOARDS . 

• USES •5V 0 LY. SUPPLIED FROM HOST COMPUTER. 
• FUlL DOCUMENTATION . ASSEMBLED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE VEAR AND 
PURCH ASE PRICE IS FULLY REfUNDABlE IF SOARD IS 
RETURNED UNDAMAGEO WITHIN 14 DAYS. 

~SSEMBLEO WITH 32k RAM 
& WITH 16K RAM 

TES 1E D IVIT HOUT RAM CH IPS 
HARD TO GET PARTS JNO RAM CHIPS)
WITH BOARD AND MANUAL 
BARE BOARD & MAllUAl 

356 BYn: Ja"u.a ry 1981 



- -

WE WILL NOT BE UNDERSOLD 


FOR TRS-80· 
CCl-100 
CCl-280 
CCl-800 
For Zenith Z89 
CCl -189 
Z-87 

DISK DRIVES $314 
40 track. 102K Bytes. Includes power sup­
ply and TRS-80 · compatible silve r 
enclosure. Ready to plug·in and run the 
moment you receive ii. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supp ly. Available for 220 Vac 
(50 Hz) operation. External card edge 
included. 

5 '' • ", 40 Track ( 102 K Byles) for Model I $314 
5 '14 •• 80 Track (204K By les) for Model I $429 
8 " Drive for Model II('/, Meg Bytes) S795 

5 11. •. 40 Track ( 102K Byles) add-on drive $394 
Dua l 5 1/, · add-on drive system S995 

DISKETTES - Box ol 10 (5 11. ")-with plastic library case 
Maxell $30 BASF or Ve rbatim $24 
8 · double density for Model II (box of 10) $36 

CLEAR PLASTIC CASE - Holds 50 diskettes $19 

DISK OPERATING SYSTEMS 
PATCH PAK 114 by Percom Data s 8.95 
CPI M · for Model I. Zenith S145 • for Mode l II. Altos S169.00 
NEWDOS Plus 40track $ 79.00 
NEWDOS ao $135.00 

COMPLETE SYSTEMS 
ALTOS 64K , DD. SS, 2-Drive, 1 MB ACS 8000-2 $3395 
APPLE 16K $969 
TRS-80' Model 11·64K $3499 
TRS-ao· Model Ill - 16K $899 
TRS-80' Expansion Interlace $249 
ZEN ITH Z89, 48K all-in-one compu ter S2440 
ZENITH Z19 5735 
TELEVIDEO 920C $748 
ATARI 400 $489 ATARI 800 $747 
APF Game Only $ 95 Complete System $489 
MATTEL INTELLIVISJON $229 

MONITORS 
LEEDEX 12" B&WVideo 100 $129 
ZENITH 13" Color $379 
SANYO 9 " B&WVM4509 $155 
SANYO 12 " B&W OM5012 $210 
SANYO 12 · Green Screen DM5112 $215 
SANYO 13 " Color DMC6013 S375 
APF 9 " B&W TVM -10 $139 

TELECOM MUN !CATIONS 
LIVERMORE STAR MODEM 2-year guarantee $145 
CAT MODEM Works same as Radio Shack Teleptione Interface II S148 
D-CAT HARD WIRED DIRECT MODEM $189 

COMMUNICATIONS SOFTWARE 
CCI-TELNET VERSION 5: A communication package which 
enables microcomputer users lo communicate both with large 
ma1nlrames and other microcompu ters_ Completely CPIM compati ­
ble. Multiple communication protocols supported_ $149 

INTELLIGENT TERMINAL SYSTEM ST-80 Il l: Enables a TRS-SO · to 
act as a dial-up termina l on any time sharing network. S139 

16K MEMORY UPGRADE KITS 21or $65 $35 
200 ns for TRS-80 ". Apple II. (specify); Jumpers 52.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Inc ludes TRS-80 · interface software. quick 
change print fonts, 55 cps , bidirec tional. 
high resolution ploiling, graphing. propor­
t ional spacing: R.O. $2395 

R.O. with Tractor Feed $2575 KSR with Traclor Feed $2950 
C.ITOH Slarwriler, 25 CPS. daisy wheel printer $1895 
C.ITOH Starwriter II, 45 CPS. daisy wheel printer $2195 
Leiter quallty prin ters. Use up lo 15 " paper. 1 year warranty on 
parts_3 months on labor. Proportional spacing and bidirectional 
print ing. Same as VISTA V300. 

779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack l ine printer I 

737 CENTRONICS FRICTION &PIN FEED PRINTER $795 
n x 9 proportional and 7 x 8 mono spacing. 
Same as Radio Shack line printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER $595 
7 x 7 matrix Same as Radio Shack line printer II 

P1 CENTRONICS PRINTER Same as Radio Shack Quick prrnler $269 
PAPER TIGER (IP445) $699 

(IP440) Includes 2K buffer and graphics oplion $879 
(IP460) Bidireclional , 160 cps, graphics and 2K buffer $1075 

Tl-810 Faster lhan Radio Shack line printer Ill. Parallel and 
seria l wlTRS-80 · interface soflware wlu + I case & paper tray $1589 
Compressed prinl, ver tical form con tro l $1865 

OKI DATA Microline BO Friction and pin leed $545 
Tractor Feed. friction, and pin feed $645 
Microllne 62 Bidirectional, friction and pin leed S745 
Microline 83 Bidlrecllonal , 120 cps, uses up lo 15" paper $1050 

EATON LRC 7000 + 64 co lumns, plain paper $289 
ANADEX DP-9500/01 $1350 DP-8000 $795 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans drive Read /Write head in 30 
seconds. Specify 5 '/• " or 8 ". $20 ea /S45 for 3 

FLOPPY SAVER: Protection lor center holes of 5 '/• " floppy disks. 
Insta llation too ls and rings for 25 diskettes. S 11 .95 

Re-orders ol rings only s 6.95 
EXTERNAL DATA SEPARATOR: El iminates data separation prob· 
terns (ere). Improves reliability. This plug in uni t comes lully 
assembled and tested . s 29.95 
Z-80 SOFTCARD: Your key lo software expansion. The plug-in Z·SO 
Sof tcard trans forms your Apple into a Z·BO while keeping al l the 
benefils o f the 6502. Comes with CP/M in two disk format. MBASIC 
and GBASIC. lull documentation and utility programs. $339 
RF MODULATOR: Adapts video to TV S 35.00 
TRS·80 & OTHER MYSTERIES S 18.95 
NEC SPINWRITER THIMBLE $11 .95 RIBBON S 6.00 
CCS CARDS: Parallel or serial printer interlace ca rds $115.00 
RS232: For Radio Shack lnledace. S 84.00 
TRS232: Te letype current loop ou tput from cassette port $ 49.00 
DISK·DR IVE EXTENDER CABLES: Fils all mini-disk drives. 

s 16.95 
SIX (6) PRONG. ISOLATOR: IS0 -2 $ 54.00 
AC FILTER/6 PRONG POWER STRIP $ 39.00 
DISK DR IVE CABLES: 2 drive S29.00 4 drive $ 35.00 
DUST COVERS: TRS-80/Apple s 7.95 
PLASTIC DISKETTE HOLDER: For ring binder, holds 20 s 8.00 

For fast delivery. send cer tif ied checks. money orders or cal l to arrange direct bank wire transfers. Personal or company checks 

require two 10 three weeks to clear. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

..-t.a~ CPU SHOP TO ORDER CALL TOLL FREE 1-800·343·6522 I f It: , TWX: 710-348· 1796 Massachusetts Residents call 617/242·3361 

5 Dexter Row. Dept. 801 M Massachuselts Residen ts add 5% Sales Tax -

Charlestown. Massachusetts 02129 · TRS·80 is a Tandy Corporation Trademark [ · · · '. · VISA' 

Hours 10AM-6PM (EST) Mon.-Fri. (Sal. lilt 5) • Digita l Research 
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Know The Reasons Why 
The FORCE-80 is your 

"Best Buy." 

FORCE· 80 The computer pro tector 
• Power dropout protection 
• Supp resses transien t voltages 
• Suppresses RF! 
• Disc protect ion 
• Factory warran ty 
• Satislaclton guaranteed 
• Direct from factory 

FORCE-SO 
On ly $1 21 .50 p lus $5.00 shipping & hand ling 

Check. Mastercharge. Visa accepted 
(5% discount for ca.sh) ­

No C.O.D.'s please ~ 

\~ P&S Electronics, Inc. 
' !.'ff .'·~ P .O . Boa 23014 Dept B 
' ', ; .:· . N..lwllle, TN 37202 

Allow &8 wee s for delivery 

Add 14 days tor personal checks . 


Circle 283 on inquiry ca rd. 

ATARI . OWNERS 
SCREEN PRINT INTERFACE 
Ot>IOin hQtCICOll<t or 11111' sa oen image (graplltc:s ond 1 Of 

ltJl)on t l!Mi o TRENDCOM 200 0f IOS 4.40 l'<llH!r 
ng1< print••· Simply onoch lh• s~ppl!ff IJ(ll Ol!tl r><lnlt< 
oob.11 ond k>ocl "1• sotrwoti horn coss.e111 (moy be 
ff OMllrrod 10 Disk) . Ot>toln o "pletu1t" ol rho scrH n 
oo your p< lntt1 unc!11 direct (CTRt 'I) or p1ogrom (XIOJ 
tonh.oL worts in angraphlc.s I rexr modes os. well os 

LPR!Hl OM LI~~~~ $139 
Parallel Pr inter Interlace lor Ille 
ATARI 400 I 800 
c:oonocr.,ocoMoll., fOd<S 3&-• wOd<S wllh llASIC I OOS I 
ASSEMBLER Three p1ln te1connee101s ovo lla l)le; 

ATARl400 1 800 
TRENDCOM 100 I 200 A4M A8P-1 
CEN TRON IC S 13 0 I 737 A4P·2 A8P·2 
CENTRONICS36 PIN· A4.P·3 A8P·3 
CA sal"' 000 6 ,,,. 
MC I VISA accepted $69.95 
•hts Oii o•ller parallel Cin• Ql1ICS PIUS AA<IOO>. Boso 2 
fPWO. Comp<inl ono Mic>o etc Or<ler bV port numl>ef . 
AJAR!" o•ecogn11ea nodomoll< OI AJAR!. Inc 

MACROTRONICS, inc. '"' 
1125 N Golelen Slale Bl•d I Su•rn G 
Turloc~. CA 95380(AJ 4209) 667 -2888 I 634-8888 

Circle 286 on inQuiry card. 

JOY.6 

THE ULTIMATE JOYSTICK INTERFACE 


FOR YOUR TRS·80* 


JO Y-6 Is a C0m""'1• 6 Channol. 9 a. A ID 0 Fo•lUIVlg. 

• 	 4 channels wid\ variable ~or Joysticks 
• 	 2 unbt.dieret:I cl'lannl!lls--tor onmo pnd:let. sonsors 
• 	 J d•!j'lal inp<rts-lo< pu:sl1bultoos, TIL fllfll'8IS 
• 	 Soond ettecis (c.llpob60y-lu$.. suppiOs -'"'••I 
• 	 Comprehensive users manual-wri1e 'fO'.JI orwn g111mest 
• 	 Joyp.a ~ 1 ca.uono- (RequintS 16K level 2)- 6 ruciling 

Joystlct( g111ma!I with sound eliBCts, lncludlng_ 

JlllZY A un.qvo new ;1mo ot .-ua1ogy lliftO lk• Timi ahola and 
iuOgf!I angies: c.ori.ctt;o le ci¢0;11'11ho oppc;tJMJflL U;;fl U1111 pu$hbut1Qrl llO 
5')4n your ~ Pt~K!e tnOda &n•1pan.i1 )'~ olf41nstv11 and 
Oe'ensi14 tKtJCS. Vaf!llbte levets ot diftc.ully 

SPECIAL llll!IOOUCTO~Y OffH ! ..,,,, '""""'" "'"' 1 ,,,,. 
!1.11e6M1H,.l/$HltJt'tONS../O~AJ(. . I ""°"''(.. $r.lfl'lttr, (J$rJtSMANIJAL 
.f.S.Sl:"QUO rESFEO R,[AOV10Pl.ol'f' Ct«.• S'99.95 

P!iONEORDERSWEI.COME 
l 1S-337-31176mEG~ coo ~<>.1.10 we V1!As~s1ems 1Nc. 

J 

M.1PAJll(UiHf -:.~~.~=-" .,_..•• ,_.,,1.....c..!ONG OF PAllSSlA, PA. 1"'°6 

Circle 289 on inqu iry card. 

TWX-LINK 

TW X-1,1 I{ is a complete soft· 
ware package which interfaces 
your Crom em co or MP /M based 
multi-user computer to a Western 
Union TWX Hne. 
Using an PCC approved direct 
connect modem. TWX-LINK 
allows yo u r computer to act >t.S a 
T WX terminal for both incoming 
and out!{o i ng messages. 

TWX-LI K co nstantly monitors 
your TWX line. Incoming mes· 
sages a re autornatica.lly received. 
acknowledged. and wri lten to 
disk storage. 

TWX. TE LEX. MAILGRAMS. 
A D TELEGRAMS can all be 
c re1tLecl . edited, and sent from 
your compu ter by using TWX ­
LI K 

Cnl l. wrile. or TW X for more in fo: 

CAWTH ON SCIENTIFIC GROUP 


24224 Michi g an Avenue 

Dearborn, Michig an 48HM 


P H : (313) 565-4000 

TWX: 81~221· 1265 


Ci rcle 284 on Inquiry card. 
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Circle 287 on Inquiry card. 

-ZAPS­
8080 - 8085 - Z80 

DEVELOPMENT SYSTEM 

In tegrated Assemb ler Disassem bler 

Editor Loa der and file u tilities. 

Full Inte l and Zilog m nemonics. 


In BASIC and Z80 machine language 

for fasl opera tion • 2 9 0 lines/minu te 

assem bly . Requires Z80 processor , 


48K of memory a nd North Star mini· 

disc sys tem. Speci fy s ingle [rel 4 .0) o r 


double densi ty [rel 5.lOQJ. 


SF.ND SI 00 FOR DISC A 0 

INSTRUCTIO S 


lN .Y. Suuo rMidonts, erld npproprla to s.olm tax i 

CON ENTROPY 

PO BOX 316 


YONKERS, N.Y. 10704 


2716's 

5v EPROM 

$12 

µP Componenb IC Sockets 

6520 PI A ~4 . 50 16 Pin ~ .14 
6522 MULT ~5 50 24 Pin ~ . 20 
6502 CPU i &SO 40 Pin ~ 34 

6 Digi t Flourescenl Display So.SO 
3 Term Res T0220 Package ~ .95 

Send lor complere lisring: 

G . Osborne Co. (41 5) 838·2585 
505 Missio n Pl . 
San Ramon, CA 94583 

Circle 285 on inQuiry card . 

INTERFACES FOR APPLE 
by 

TEXCOM 
ENGIN EERING ASSOCIATES 

•n. ··232 Sf: ,. i11 J l n l(' r facir - i 119. 5i 
I 15 Softw 11 re nkc;: l • b l~ baud m ies fro rn 

5 0 to 19, 200 ba ud . 
I 	ProgrAmm11 hl~ inu~·rn~ pt con l rol. word 

h:ngl h , n umbocr o f s top bU.s nnd pa.rl t -r 
selec-1. 

1 256 Bytt-1 or onbo1ud PROM for drl e-r 
rou tlnH. 

I Will ln lC"rf1u;t' to nioj.t R5 ·232 
compa tibll!' prinhmr1. m odC! 1iu, t! t . 

• Dual Pa ralle l l nlu(.o~ - Sl 09.95 
I Two 8 b1\ p• rallC'I pon s 
t Two 16 b]t prog1 11mtn.uble lntt!f'V•.l 

Llmcn 
I On~ .ierlii_I r•orl 

~ ~5618~~:~p~~n-~!~du,f~Q~,'t'::: drlvN 
f"O \l l inC't 

• 16 Ch A-0 Con ~· ~ rl ~r - 1 14 9.95 

;,:~~~~~:::C°f:::~::d~~:;~fi:=~l;;J~~~~~~-aruJ 
docurnc11ltd. 

To ordt-r. !li~nd chrck or MO to: 
P.O. Bo.s: 24472 , llou~ ts:m , T.'i: . 77013 

Phono; 1713l 4Sg.J720 


Circle 288 on lnQuiry card, 

MEMOREX 

Floppy Dises 
Lowest prices. WE Will NOT 
BE UNDERSOLD!! Buy any 
quantity 1·1000. Visa Mastercharge 
accepted. Call free (800)235·4 137 
for prices and information All 
orders sent pos tage paid. 

Circ le 290 on inquiry card. 

http:n�1pan.i1


P.O. Box 443DX 
Santa Clara , CA 95054 

ELECTRONICS 
Will calls: 2322 Walsh Ave. 

(408) 988-1640 TWX 910-338-2139 
S1m1 d1y1hlpm1nt. Firsl line p;aits Olli~ Factory lested . 
G"aril!llaed mon11y b.'lck. Oualil)l IC's and Olhe• compo-

INTEGRATED CIRCUITS nents al 1ac1ory prices . 
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PROM Eraser 
as!l!mbled. 25 PROM capacity $37.50 
(wilh tiner $1iUO). 6 PROM capacity OSIW 
Ul version $69.50 (with limer $94.50). 
Z80 Microcomputer 
16 bit VO. 2 MH? clock. 2K RAM. ROM Bread· 
board .ijlaoo_Excellent lor control. 8.lre Board 
$28 .50. Full Kit S99 .00. Monilot S20.00. Powe1 
Sllpply Kil S35.00. nnr Buie S30 .oo 

S·100 Computer Boards 
8K Sta1ic GodtJoul Econo llA Kit t49.00 


16K S1atic Godboul Econo XIV Kil 269.00 

24K S1atic GOdbou1 Econo XX-24 Kil 414 .00 

32K S1atic GOdbou1 Econo XX-32 Kii 537 .00 

16K Dynamic RMI Kii 289.00 

32K Oyllamlc RAM Kii 328.00 

64K Oyllamlc RMI Kit 399.00 

Video In1er1ace Kil S13UO 

80 IC Update Master Manual $39.00 

Cooip. IC dati !M!lector. 2700 pg .mas.tel reterenoo 

guide. 0.er St .000 cross reterences. Flee updalii 

service IM>uQll 1960. Domestic poSlll!le S:l50. 

Modem Kil $60.00 

State ot 1he art. orig .. answer. No tunno neces­

saiy. 103 compahble 300 baud. Inexpensive 

acouS11c C01Jpler planS inelueled . BO. only S17.00 . 

LAC 7000 +Prlnler $389.00 

40120 column dot matlix impact. std . paper. 

lnter1ace all pef5onal computers. 


641411132!21l verslon $405.00. Optional cables 
available_ 
LRC 7000 p~nter lnt1~1ce able !or Super Ell 
with soltwlre $26.00 
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NICad Battery Fixer/Charger Kil 
Opens Shorted cells that won't hold a dl111ge 
and ll111n charo~s thl!ITI up. all In one kit w/lun 
pans and instruclions. S7.25 

Rockwell AIM 65 Computer 
6502 based single board \'iith fudASCII keyboanl 
and 20 cdumn lllemlil prinler. 20 cliar. ailphaoo­
meric displil)'. ROM moni1or. fully e>:j)andable.
S375.00 . 41( wrsion ~50 . 00 . 4K Assembler 
$85.00, SK Basic Interpreter $100.00. 

Special small powet supply ta< AfM65 assem.in 
frame $54.00. Comple1e AIM65 in lflin brielcase 

'th 1 ugg DO M d d I 1w1 power supp Y ... · · · ol e Past c 
Mdosure to mbolh Alr.165 and power supply 
$47.SO. Speoial Packalle Price: 4K AIM. 8K Basic. 
power supply, cabinet $599.00 

AIM6511<1MNIM/Super Ell 44 pin e'.WJ)ansion 
boald: 3 female and t male bus. Boan! pllrs 3 •-=--~-=-~--:-:~---:~~~~---=...,.,...":"":'.....,-=~,.,....,,,,..-----
conneelor.; S22.95. 
60 Hz Crystal Time Base Kii $4 .40 

· 1clo ,_ 1C di AC 11onYe~s git.a c., rom nefrequency 
to ayslal bme b4se. Outstanding accuracy. 

Video Modulator Kit $9. 95
Cofflett 1V ~' into alllOh Qllal11y mon~OI wloattectino usage. Comp. kl1 wlluRinslruc. 

Multl-volt Computer Power Supply
8• 5 amp. "' 1Bv .5 amp. Sv 1.5 amp . -Sv 
.s amp. 12\1 .s amp. - 12Y option . :!:Sv, "'1 2• 
are regulated. Basic Kit $29 .95 . Kil witti chusis 
andallhardware $43.95.Add S4 .00shippl11iJ. Kit 
ot hardwaie $14.00 . Woodoraln case $10.00. 
SI.SO shipping . 

TERMS : S5.00 min. order U S Funds Calll residents add 6% lai. 
$10 .DO min. BankAmerltard and Masler Charge accepled . $1 co Insurance opllonal 
Postaoe : Add 5%. c.o.o. $10 oo min orde• 

Clrcle 291 on Inquiry card . 

RCA Cosmac 1802 Super Elf Computer $106.95 
C:Omparn feal"re:s before voo decide lo buy any 
other compu«11. Thete Is no otlle• compurer on 
lhe market today lha1 llas a11 lhe desirable Ilene­
lilsolllle SuperElllorsolinl~ money . TheSu1HJr 
Elf Is a small sinole board oomputer that does 
mafl)I big lhings_11 is an exoollml compute• fo1 
1rainlng and for reaming p1ogrammlng wi1h 115 
machine language and yet it Is easily expanded 
with addlllonal memory, Full Buie, ASCII 
KevbHnls, video cha11c1er generation, etc. 
Belore you buy another small coinputet. see ii ii 
Includes !he following le.llure:s: ROM mooitor; 
Staie and Mode dfsplays: Single step: Optional 
address display$; Powei Supply; Audio Amplifier 
and Speaker: Fully socketed for al IC's: Real cost 
of In warranty repairs: Full documen1allon. 
The Super Ell includes a ROM monitor tor pro­
oram loading. edi tlnoand ax:ecutlon withSlHGte 
STEP !or prooram debvgglno whiell Is not In-
eluded in olhers at the same prioo. Wilh SINGLE 
STEP \'OU can see !he mlc1op1ocess0< Chip opera· 
ting with the unique O.uest address anddala bus 
d.isplays belom, during and anor ex~u1inc 111­
structrons. Also. CPU mOde and instrlrelion cyele 
are decoded and drsptayed on alED Indicators . 
An RCA 1861 video11r1.pblcs Cllip allows you to 
COMed 10you1own1Vwi1h an inexi>ensive video 
modutalor to do graphics a.nd game:s . Th ere is a 
speaker system included tor writing your 0W11 

music 01 usl119 many music programs already 
wtiUen. The speaker amplifier may also be u~d 
to drive relays tor control purposes . 
A 24 key HEX ldylioanl Includes t6 HEX k.eys 

plus load. res11. nin , Wllll, lnpul, mem11ry pro­
1ec1. monitor selecl and single Slep. Large. on 
board displiys provide oulput and oplicma1 high 
and low addtess. There is a 44 pln Sl<!ndara 
connector sl04 lo• PC cards and a50 p•n conne(­
101 slot tor the Quest Sllper Expansion Soard . 
Power supply and socke1S tor all IC's are In-
clu<led in 1hepriceplusadetailed 127 pg . ins1ruc· 
lion manual wll1dl now indudes ""'' 40 pgs_ol 
software inlo. including a series ol lessons to 
help get IOU started and a music program alltf 
graphics large! game. Many schools and univer· 
silles are usl119 Ille Supet Elf as acourse of sludy. 
OEM's use ii for training and R&D. 
Aemembtr. other computeis only oner Super El 
features a.t addiliooal cos! DI not a1 aI. Compu1 

belor11 you buy. Super Elf Kil $106 .95. HIQll 

1dd1111 op~on $8.95, low address opllon 

S9.95. Custom Cabinet with dril ed and labelle.l 

pleociglass trnnt panel $24.95. All metal Expan· 

slon Cabllle1 . painted and silk scr11enec1. w.111 

room for 5 S-100 boards and power supply 

$57.00. HJC1~ B1neiyMemory Saver Kil $1i.95. 

All klls and DPllORS also completely assembled 

and tested. 

Ouesldllil. asottwarepublicalion lor 1802 com-

Puter users Is a•ailable by subscriptron tor 

S1 2.00 per 12 issues. Single issues $1.50. Is· 

sues 1·12 bound S16.SO. 

rlfll' Basic Cassene $10.00 , oo ROM $38.DO, 

original Elf kit bo:!rd S14.95. 1802 sollware: 

MoewsVideo Gr.iphlcs $3 .50. Games and Music 

S3.00, Chip 8 lnle!preter $5 .50. 


Super Expansion Board with Cassette lnlerface $89.95 
This is lruly an astoonding value! This board has 
been designed to allow you to decide how you 
""1nl II optioned. Tiie Super E:cpanlion Boanl 
comes wlln 4K of low power RAM ruuy add1ess­
able anywhere in 64K wilh builHn memoiy pro­
lect and a cuutle lnteJ11c~ - PrOYlsions have 
Ileen made for all olll!r optlOns on lhe same 
l>oa•d and i1fits neally Into Ille hardwood cabine1 
alongside Iha Super EH. The board Includes slots 
for up 10 6K of EPROM (2708. 2758, 2716 or Tl 
2718) and is lully sac~eled . EPROM can IHI used 
f011lle monlto1 and Tlfl)IBasicor olher purposes . 
A IK Super ROM Mon.Hor $19.95 Is ovallable •s 
an oo board option In 2708 EPROM wlllch has 
ooen preprogrammeO with a p1o011m loa.der/ 
edito• and etror checking multi lile cassette 
read /write sohware, (1elocatable =sette file) 
anoth!r l!XCluslve fromOuest. 11 lndude:s re<Jlster 
save and readou1 . block mOYe capability and 
video graphics drive• 1'11111 blinking cu rsor. Brea'.k 

Quest Super Basr'c VS.O 
A now enhanced version ol Super Basic now 
available . Cues I was the hrsl company 
worldwide to ship a full size Basic lor t8()2
Systems. Acomplele !unction Super Buie by
Ron Cenker includlno 11oatln~ point capability
wilh scienlllic no1ation number range 
,,, .17E"J . 32 bit integer ,, 2 moo:multi dim 
airays, Siring ar1ays: s11lng manipulation:cas­
sette 110; save and load. basic. data and ma· 

poinlS can be used wllh Ille r1!9iste1 save teature 
lo isotateprog rambugsquickly. 1henlollowwi1h 
single step . II you haYe Ille supet EX11111Slon 
Bo1nl and Suiier Monitor 1ne monitor is up and 
running al 11le push ol a bunon. 
Other on boald options inelude Parallel 1119ul 
and OulJiul Ports with lull handshake They 
allow easy connection ot an ASCII keyboard 10 the 
input po~. RS 232 and 20 ma Current Loop lor 
teletype or olller devioo are 00 board and ii you 
need mose memoiy there are two S-tOO slols tor 
sratic RAM or video boards. Also a lK Super 
Monitor version 2 wilh video drl'tler tor f"lt capa­
bllitydisplaywithTinyBaslcanda'Video interlace 
board. P111llel 110 Ports $9.85, RS 232 $4.SO. 
m 20 m1 l/f Sl .95. S·lOO S4.50. A 50 pin 
i:onneclar sel wi1h ribbon cable Is •••liable al 
S15.25 tor easy connection between 1he Super 
Ell and the Supe1 Expansion Board. 
Power Suppl~ Kii to• the coinplele system (~e 
MuMi·volt Power Supply 1. 

Chine language prnorams: and over I~ •llllle­
menls. funcllons and operalions. 
New impmvod faslet wrsloo including re· 

number and ess..ntially unllmlted variables. 

AISIO . an exclusive user expandable command 

library. 

SenaI arid Parallel 110 included. 

Super Baslc on CasseHe $55.0D. 


Gremlin Color Video Kil $69.95 
32 x 16 alpha/numerics and graphtcs; up 10 8 
colors with 6&47 clJip; 1K RAM •t EOOO. Pluos 
Into Super En 44 pin bus. No high res . graphics. 
on board AF Modula101Kit $4.95 

1802 16k Oynamlc RAM Kil $149.00 
Elpandibleto32K. Hiddenrelresllwlcloci<s up104
MHz wino wait slates. Addi. 16K RAM $63.00 
Super Ell 44 pinexpansion board; 31emaleand 1 
male bus. Board plus 3 connecior.; $22.95 
Tl~y eulc ElltlldeO on cassette s15.00 
(lddod cammlndl lncludo Siring)', Array, Cu­
set1e 1/0 elc.) 
8•100 4•5101 Erpintlon 
Super Monllor VI .I Soun:e Ustlnv 

s us 
$15.00 

F 
REE. Send lor your copy ct ?ur HEW 1980 

QUEST CATALOG . Include 48( stamp 

BYfE Jimmy 19111 359 

Elf II Adapter Kit $24.95 
Pl11gslnloEWllp1ovldl119SuperEff44and50pln 
plus S-100 btis expansion. (Wi1h S"per Ex· 
pansion)_Hloh and low address dl.ijllays, stale 
and mode LEO s oplional S18.00. 

Super ColorS-100 Video Kit $129.95 
E'.WJ)andable lo 256 x 192 hloh resolution color 
oraphics. 6847 wi1h all display modes computer 
controlled. Memory m•pped . tK FIAi.i o;:pand•­
ble !o6K. S· tOObus 1802. 8000. 6085. Z80 etc. 
Editor Assembler $25.00 
(Requires minimum al 4K for EIA plus uset 
oource) 
uuz Tiny Basic source llSting $19.00 
Super Monitor V2 .0J2.1 Source Ulllnv $20.00 

• 
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SY STCl~S UIPLr.ME:<-:'ATIO~ 1..~!CIJM:ES ic r 
6501 , 6800 , 6801 · :lacro c r oss ­
~ss "ble r~ XASM6SOO and >:A.5116800 run 
on B080 or 7.80 CP/H syslccis , and 

1~~c~5~~ 0~~gQ ~ ~~~: 1 ~h~P~~s~~~i;~s 
nccep t ~ l~ebra1c source cone ~s well 
;is CPU mf:r ' s s t and.ird mnc~nicR . 
incro" f t> r PROCED URE, DO , Rl:PE.AT, 

DU T . I f-TH~- 1:1.sr. ' If- Rf.PE/IT . and 
I F- f'..XfT sup po rt block-st ru c t u r ed 
c odo. 1\ l so ; s upp o ["t for t.'aOdular 
coma r uction o f p ·rop.rams. r ecurs i ve 

~~ ~~d · c ~~~i~fo~:~c~;~~mbT~~~!~R 
up to 2S>5 s l~nifican t cha r s . long,
os:i.cr.ib l y- tloe reloea tion, cross ­
reference includes xref of d-Otcctcd 
Ptrn rs, comple te s~ c of a rith. 
op c r~tors and stsnud and unsigned 
nri th . r e.lat ions in exp ress tons , 
p.a rll}' option wt.ch quoted c ha r s •• 
auto . r.K>de conversion fo r Page O 
rtcldr ·s sing , Ek ROR inst r uct.ion fo r 
report' rLf~ ·lppl lca t ion-dependent 
<! rrors , 74 de5c r i pt lvc e rror 
ml'.!SS.'l£t{"S , unu sed sycbol s ( la~~eU , 
sy rbol value·s s how" In hex, de>ctm..11 , 
;lnd :t s 1\ SC I l cha r s . 1 opt i on of 
d i r ec t conve r sntlon.;il input . S i 50 
c omp l etC" , $25 r.ianua.l (app l· to htc .­
pu .- ch.:isc). License needed b (ore 
shlpr.en c. Succ! nct Sys t ·no 13/iG 
P.l•cr Sl- 1 Santa Crui , CA 9 ~060 . 
(408)1.26-o 197 . 

Circle 292 on inquiry card. 

~Ex-,,-,..-,----
Interface converts 
vour Typewriter

Into Printer 

• FJnes:t print QU:a llty • LOW c.on 
• Easy lnft'11latlOn • Quick d@llYOr)' 
• R1S l!llol 5UKlllC" cvoewrrcer With no mo4111Catron. 
• for TAS-00' , AJlDle'. or any par.rllel or RS232 POrt. 
• writ• or 1>nMe form0<e lnfotmatlon. toaavi 

Circle 295 on inquiry card . 

/ CJ5i3J[; T? 
OffJCl.-lL 50fTII!ii~E 
6U~E~5 r;umE 

A guide to software for all major 
hardware systems. Listings of 
hardware operating systems and 
the following software: Big 5, 
other business applications, games 
and miscellaneous programs. In 
excess of 1DOD programs. 

Send $6.95 to Official Software 
Buyers Guide, P.O . Box 18278, 
Reno, Nevada 89511 . 

Name~~~~~~~~~~~-

Type of system used _____ 

Address--------­

City, State, Zip--- -- ­
Mailing Date: January 15, 1981 


Circle 298 on inquiry card. 

PASCAL SOFTWARE 

Business Application Programs: 

Accounts Receivable $795 
Accounts Payable S795 
General Ledger S795 
Payroll /Job Costing S795 
Property Management S995 

Engineering Applica tion Programs 
Customized In ta lla ti on on Request 
Supplied on single-de nsity. sof t. 
sectored, 8"' floppy disks; require 
48K RAM . 

HELU CORPORATION 
P.O. Box 596 

AIEA, HI 96701 
(808) 456-1189 

Circle 293 on inquiry card. 

Sprint 68 
Microcomputer 

Circle 296 on inqu iry card. 

SURPL U S ELECTROl\.llCS 

ASCII ASCII 

TRS·80' COMPATIBLE, IBM 
SELECTRI~ ·BASED 110 TERMINAL 

with ASCII conversion instal led: $645.00 

Many Other Items Ava ilable: Tar:>e Drives: 
Cabl&; Ca5selle Drives: Wire; Power Sur:>pUes 
15 volt 35 amp, o lhors); Dlaplays; Cabine ts; 
Transformers; Heat Sinks: Printers; Com· 
pononls. 

Semi /or Frn@ Ca1a10g 
WORLDWIDE ELECTRONICS, INC. 


1JQ Northeastern Blvd. 

Nashua, N.H. 0'3062 


Phone orders accepted usina VISA or MC 

Toll Free 1·800.25S-1036 


In NH 60l-889-7661 

' TAS-80 Is a Iradom.atk OI lhe Aadlo Shack 


Division ol Tandy Colporat.ion . 


Circ le 299 on inquiry carcl. 

Having troub le 
learning to use 
your computer? 

Aelcrenco manuals don·1 teach. Masi BASIC 
l~xts don·t eov@r spec1hc person.al compt.1te1s 

T IS solves these prob lems 
with step-by-step books 
ta ilored for your machine. 

For PET/CBM 

Under>toMing Y01Jr PET ICBM ...... St6 95 
Voll Basic Programm1n9 
PET Graphocs ..................... S 6 95 


For OSI CIP/C4P 

Underslandong Your C1P1C•P ... .. . ... S 9 95 
A Workbook o f BASIC EJCercises 

Money Back Gua,an1ee VISA.IMC accepred 

All pricos Include UPS or tst Cla .. postago. 

TrS . OeplB ~~··
Box 921 

Los Alamos . NM 87544 ) 


~ 

Circ le 294 on inquiry card. 

CP/MQl.o-IBM 

CP/M-DEC 


Compatibility with 


F.\changc dat:1 files wi1h mos1 lElM IDd 
f>EC equirmcm throu!:h REFORMATTER. disk 
uiilitlcs. Wi1l1 REFORMATTER . you ca11 read 
:ind wril.c lllM .i740 and DEC RT: 11 formalled 
disk tleli on your CP/ M s;.1cm. Proi:rams fea· 
lure bi·directlonal data trdn5fcr and full d lrrc­
rn ry manipulaiion. ASCJl / F.llCDICcoml'rsion 
pnwid.ecl 11·i1h CP/)t-18~1 . 

Each pmgrJm Sl95.00 from stock. Specl~· 
CP/ M-IBM or CP/ M-DEC when o rdcrin~. 

Pro~ram 1Ja1:l Sheets and Applic:i1ion 
Guide m-aib hle £mm MicroTech fapo rl., , Inc .. 
~(i: tl~m llion A1•c .. Suite l . Palo Aho. CA 
94.lOI 0 1cl: ~ 1 5/ .il+9 1 1~ 0 lWX: 910­
_H(}. ~H- o\IUH ·Al.TOS 0 Dealer & OEM 
dbrnunts a1-ail;1hle. :E: • 
(P/ M:a. (( .i r('Jt~t1•rt'd tnadc-lllJri; ..rlhJit.tl ltf'X":lrt·h 

Circ le 297 on inqu iry card. 

USR·330D Modem 
Auto-Dial / Auto Answer 5399 
Connect your TAS-ao. Apple, or any other 
compu le r 10 the phone li nes. 
• 0-300 Baud· Bell t 0311 13 compatible 
• Serial·RS2J2 

• Halllfu11 Duple• 

• 1 yeer warrant >' 

FCC Certified 
Direct connecllon to 
phone tines vi a RJ1 1C 
standard &•tension 
phone jack 

USR-330A Modem 5339 
Samo as 3300 
bul Manual·OrlglnatelAulo-Answer. 

Radio Shock Model II Users ­
We havo software lo connect you direc tly 
lo the r:>hone lines. 

Circle 300 on inquiry card. 

http:lhJit.tl
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THE STAR MODEM 
From Livermore Data Systems 

CBM-PET SPECIALS 

RS232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 
RS232 CCITI $170 
IEE E 488 CCITI $280 
STAR Modem is the price performance leader with a full 

2 YEAR FACTORY WARRANTY. 

WE CARRY THE BLACK APPLE. 

~ BELL e:. HOWELL 
MADE EXCLUSIVELY FOR BELL & HOWELL BY 

I

11appk! computC!r inc. 

EBS Business Syslem for PET/CBM $795 
Extremefy r.omprehenswe package ror small busrooss. 
Fully integrated inventory and accounts recervable system 
1ncluoing inw1ces. packing slips. marl labels. statements,, 
bank !leposil slips, and 17 rePQfls Allows ariy ol 10 
s1andard le11ers to be merge<J Wllh cust0111e1recOfd 1nloon 
en hef a selectNe or comple1e lile basis. Demo disk ancl 
system desc11pt•on available lor $3.00. 

OZZ Data Base Svslem tor CBM 8032 S335 
Fte~1ble fi le handlmg and rel)O(I wntuig package lor such 
applical!Ofls as lnYenlory Control: tanagement lnforma· 
lion; Marling List. Scheduling. Medical Record Keeping: 
Accounting 

6502 7.45 1016.95 50/6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5 45 
6532 7.90 10/7.40 50/7.00 100/6.60 
21 1H450 3.95 20/3.75 100/3.45 
21 t4-L300 4.45 20/4.25 100/3.95 
2716 EPROM 13.45 5/12.75 10/11.85 
2732 EPROM {TMS2532) 29.50 
4116-200 u RAM [NECJ 8 l~r 35.00 
S-1 00 Wne Wrap $2 65 Solder TaJI S2.15 

CASSETIES - AGFA PE-61 1 PREMIUM 
High output, low noise. 5 screw hwsing, labels. 
c- 10 10/5.65 50/25.00 100/4 8.00 
C-30 10/7.30 50134.00 100/66.00 
All other renguis available. Write lor prrce list 

a ATARI 800 $777 
.-/I\,., All Atari Mod~les 20% OFF 
SPECIAL-1'urchase ATARI 800, rece ive 
extra 8K memory FREE . 
EDUCATIONAL PLAN · buy 2 ATARI 
Computers, receive 1 ATARI 400 FREE! 

DISKS 
(wri te for quantity prices) 

SCOTCH (3Mi 8" 10/3.10 50/2.85 100/2.75•SCOTCH (3M) 5" t 012.95 5012.80 10012.70 

M~ell 5- 10/3.35 5013 25 100/3.10 

M~ell 8" Dooble Dens. 10/4.1 O 50/3.95 100/3.80 

Vetllatim S" 1012-40 50/2.35 10012.30 


(add .75 for plastic s10rage tlox) 

SASF 5·· 10/2.60 201250 100/2.40 

BASF 8" 1012.40 20/2.35 100/2.30 

Diske1te Storage Pages 10 tor 3.95 

Orsk Lit.a Cases 8" 285 5- 2 15 


KMMM Pascal tor PET $75 
Subset ol standard Pascal w11h true machine langU3ge 
translator for faster e~ewt ron. 1GK w11 h tape or d•sk. 

EARL tor PET (disk file based) S65 
Editor. Assembler Relocater. Linker 10 generate reloca t­
able ollfeCI oo:1e 

fullFORTH+ for PET/CBM $65 
Afull· feallrled FORTH with ex1ens1oos conforming to Forth 
lnteiest GroupstaMaidS- lnd.Jcles assembler.srnrw;i piocess· 
mg capab1t111es. disk wtual memory multrple dimensioned 
a11ays. floalmg point and integer p<ocess1ng_ 

~ Up to S235 free 
Lq:: mefchand1se wi th purchase of 
' one of following CBM-PET ilems1 FREE 

8032 32K • 80 Column CRT S 1795 235 
8016 16K - 80 Column CRT S1495 205 
8050 Dual D.sk Orrve-1 .020,000 By1es S1795 235 
CBM Modem - IEEE ln1ertace S395 50 
CBM Voice Syn1hes1zer S395 50 
6 Full size 9raph1cs keybOard S795 I 00 
16K Full Size Graphics or 

Business Keyboard S995 150 
32K Full Size G1aohics or 

8L1S1ness Keybo<ird S1295 205 
2040 Dual Oisl< Onve - 343.000 l>ytes S1295 205 
2022 Tractor Feed Pnnte• $795 I DO 
C2N External Ca.sseue Deck S95 12 
U>OO PETS ~ 8 . 1 G. and 32K) CALL 
WRITE FOR SYSTEM PR ICES 
--------·--·-•-ao•••~•~•••••• ••••-..••&&.-0-0000-..•....,.,.•• · • 

uEDUCATIONAL DISCOUNTS** 

.· ·· ·····~·~--2.!~-1:-~~'.11PU~~'.~:-~::.~ --~~~~·-·····-··--
CBM Full Size Graphics Keyboard 
WordPro Ill • 32K CBM. dis . pi1nter 
WordPro IV - 8032. d1S1<. punter 

VISICALC for PET (Pe1sonal Soltware) 
BPI General Ledger. NP. NR tor PET 

Pmg1ammers Toolkll • PH ROM U11l1ties 
PET Spacemaker SW11Ch 
Ous1 Cover for PET 
IEEE·Parallel P1inter Interface for PET 
IEEE·RS232 Printer Interface for PET 

S 74 
$170 
$255 

S 1 70 
S270 

$36.90 
$24_90 
$6.90 

$65.00 
$14900 

MI PLOT Intelligent Plotter 
by Watanabe Instruments IDigiplotJ 

SPECIAL 

$1045 


e 	lncmpornles aU inlelh9ent functiOOS reQUJred for pm­
docing graphS and drawmgs includmg 8 vector ane 4 
charac1er oommands. 

• 	 Dislance accuracy within 1%, repet1t ioo accuracy 
within .01 inches. programmable step size .004 inches. 
intemal mrerpolauon in .002 steps. 

• 	Solid and broken line types can be specitied. 
• 	 Character genera tor lor letters. rt1Jmerals and symbols 

Characters can be enlarged and rotated in four ortenta­
tions. 

• 	Coordinate axes can be ~rawn by simply specifying lhe 

gradualioo interval and oomber ol repetitions. 


• 	Sell 1est modeau1oma11callydrawscomplete test pattern 
• 	 Printer mode outputs charac1er data 111 16 sizes with 4 

orientations. 
• 	 Connection to any miaocornputer using parallel 7-bll 


ASCII code 

• 	 Can llSe simple callle to pa1allel port. or special 1nlef· 

face to IEEE or other. 
• 	 Modular control circuit ard mechanical conslrucllm 
• 	 Uses any hard tibe1-t1p pe11. 
• 	 Uses 11 x 17 paper. 

Includes power supply, 110 cooriectcr. 2 perrs. 50 s~ets o4 
paper. and complete manual. 

EPSON MX·80 Printer S575 
C. 1toh Daisy Wheel Printe1 51575 
Centronics 737 PrOIJO(lmnal Spacing Printe1 S795 
NEC Sp1nwnfer - parallel S2450 
XYMEC Hl·O IOOO Intelligent Daisy Wheel 51975 
Leedex Video 100 12" Mor.tor 5129 
ZENITH OATA SYSTEMS 

Zenith Zl 9 Terminal (taclory asm) S735 

Zenith Z89 with 48K S2 150 


5·y;;;~;······..·············----·-··--·----·-----··--s-209 
SYM 8AS-1 BASIC or RAE· 112 Assembler S 85 
KTM-2180 Synertek Video Board SJ49 
Kl M-1 (add Sl4 lor power suppjyl S159 
Seawell Motherboard - 4K RAM S195 
Seawell 16K Sta11c RAM. KIM. SYM . AIM S320 
Kl:4M-F~-r-V~reeM;siCs;;.l-r"d·:i;;c;·v;5;bjC·-M~sic····· 

Monitor (4 VOICe) IOI PET S59.90 

FLex.i'il'e··i:;.;1ab~:fi;,;;;;;·w~i;;;·~·i.i;;;·;~-;tii~~;· 
Flex.1ble hie handler lol PETICBM 

MicRO-REVERSi"lor-PETbY·M~haei"ii;1ey- ······s"i95 

~~~'.~.:.~~~-~~-~-~~'.!'.~=Y.~.9.~·!.~~-~'..~~~~-~:-
PAPER·MATE 60 Command PET Word Processor 529.95 

Fu1Hea1ured ve1s10n by Michael Ailey 

A P Products 15% OFF iii 
A P Hobby-Blox 15% OFF 
All BOOK ind SOFTWARE PRICES DISCOUNTED 
The 8086 Book !Osborne) S12 75 
ZBOOO Assembly ungu(l9e Programming 
(Osborne) 5I0,60 
PET Personal Computer Guide (Osbornet Sl 2 75 
PET and the IEEE-488 Sus (Osborne) $12 75 
6502 Assemllly Language (Osborne) s 9.90 
Programming the 6502 {Zaks) S 1045 
6502 Applica tions Book (Zaks) S10.45 

11 5 E Stump Road 	 WRITE FOR CATALOG.A B C Add S 1 25 per order for sh1pp1ng We pay il.Jlanceof u?S svrlace cnarges 
Montgomeryv1 ll e. PA, 8936 215-699-5826 on all prepa10 oroers f>f1ces l1StM are an caSll discount b.JS•SRegularomputers 

pt1ces shgn11v h.gher 

Circ le 301 on lnqulry card . 	 BYTE Janu;ory 1981 361 
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-
FIFTY BUS SYSTEMS 


32K 6800s tram . . .. . .. . $1694 .59 

32K 6B09s from . . ...... $1844.69 


lncluda: Chassis, CPU, 32K Stotlc Rom , I/Os 
F vlly Expo ncla.ble 

2114L 300ns STATIC RAM CHIPS .. $5.90 
FACTORY PRIME ~...... ~,,.~,.. 

~00 l ! .00 K""""9 DO 01(1t<$ u:=:"l200 00 

32K STATIC RAM BOARD 
FOR THE SS5D AND SSSDC BUS (SWTP 1tc.) 

• SS50C Extei>ded Al!dresslog (can be <l,..blod). 
• 4 separale 8K biO<:kS • l"" power 211 4L AAMS 
• Sockoled Mir 32K • Write Protect 
• Gold e.s C..Mee1ors 
16K . .... .... .. .. ........ . $328.12 
24K ... .. .. .. . .. .......... $438.14 
32K ....... .. . ............ $548.15 
Phionto, 'lfflt&, ot soe Y'O"' dMllf '°' dellil1 ltld p.J.c.ot. on wr 

~~:_:~~:~~_,5!'i.ecwo~ ~~~= 
AC ~ Con•rol Products rot a.11 eompu•.,._ 

GlmlXrnc. ~ 
1337 W. 371h Place • Chicago, IL 60609 
(312) 927-5510 • TWX 9!0·221-4055 

The Company lhat de/lrers.

Ouallty Electronic products since 1975. 

GIM1:t• ilnd Oll OS fll ate ~gllOl!'ld Trid1m1tkl Of GIMIX C 


Circ le 302 on inquiry card. 

RIBBON 

CARTRIDGE 


Ribbon cartridges fo r TDC prin ter 

mechanisms used in the MP I 88T, 88G, 

Base 2's 800, Axiom's IM P I , IM P 11, 

DIP's 80 and 84. Prices starl at 9.95 

with generous OEM discounls available . 

TDC, 203 Easl M ain Streel , Riverton 

Wyom ing 8250 1, (307)856 - 111 l 

Telex-31804 1. 


Circ le 306 on Inquiry card. 


WE HAVE 

8039 

MICROCOMPUTERS 


NEW PRIME PARTS 

• TIMER APPLICATIONS 
• CLOCKS 
• SYSTEM CONTROLLERS 
• KEYBOARD ENCODING 
• 5 VOLT SUPPLY6MHz 
• ETC . 

SEND CHECK FOR 

IMMEDIATE DELIVERY 


1-5 $19 6-25 $15 

OVER 25 S10 

MARSHALL PHILLI PS 


U.S.I., DEPT. 37 


10324 S. DOLFIELD ROAD 

OWINGS MILLS, MD 21117 


(301) 363-3000 TELEX: 8-7675 


Circ le 309 on inquiry card. 

FINALL'f, A S.OFT!o(/.AE: A.t.fEAIL\TIV[ F'OR 

OHIO SCIENTIFIC 
SHSlS IS A SOFTl<ARE PACO.OE D( S! Gl EO TO TAH 
lHE P.A l t~ our OF Df'JELOPU:G S.OFTWARC. WA\ H rlG 
OOCUKE IHlli l ON. PAODUCINC. Un[.ijS , GE:•HU1T1UG 
R£POR rs. A.l4D ~AEPA.IUN(j, ~A l LHIG LI 5 t5. l 1iE 
s n .ns PACKAGE: I s A S.Eff I ES o r PRUQH\t-!.:> (jo [ S. l c;­
t~fO f'O.R USE WIT n THE U ' ll·l UPEltA f JliG ~YU£f"I , 
THE P/.C.KAGE rncLUD[5: 

CH O - CHARACTER ORl(l~rEo (~ I TCI P 

r~~:K- :~~~~M~u~R~~~~'- ~~;~1~i K ~~~~~~ rn 
4 1 r. SYS. HM. PV::iSl&t.C) 

fG l lllf - H XI f0ff'111TTER. WlTH PA.Gli t OUHI. 
HEA.blUGS . rlTLES . won:. OtJTPU l /MY r[VI([ 

!Mil l - su ns O:(Oij[L •II~ DflE l L C• CAf [ , 

~~~~· ~~~~;1. ,~1 s~~~~~~;E ~ ~,1~~~: t1•r~ou ;is: c 
TOKENS AllD BACK AGAIU. lO:-.E~ t llSI:: :'.;rl l H­
LOCI': ro CAPS-t.OCI( o:. Yl bEO ~Y"ii 1EHS . exit 
TO us1 ~ . AUlO · RHURrl TO SHEL L • fr£R l OI '· 
~OM:H.A T . A. S:iE~LL OR .exccuro . 

$Ul$.Y$ IS 'MR J TIEN l • AS SE.rm.LY f,N lJ ~J'lf't.OY'S 
llYIJlllC FILC At..1.0U.TIOPI FOR Eff'l -.:. l ! ' l ( 'f, ALL 
SOfHf.lR[ J s. rHJKBERE.D Ar~ .:.> A'E.GHTOIEO TO cusro ~ 
tti:RS. L ll1 1TED "'"RRAU1 EE F'OR I 1' {i AFi .fA<IH 
PURC.r!ASE. CIRCLE UE ,:ODER -S ~!:RV l (i UUi"'l.l!tltt FOR 
l:VFORl"\A.fJOI~. t'JlP~UAL'S A.Yid LAllL.E SEPARi\fELY, 

Roland Projects 
Box 23764 
Rochester, N.Y. 

14692 

Circ le 303 on inquiry card. 

CROSS-ASSEMBLERS 
WRITIElll 1111 ANSI FORTRAN IV 


PACKAGE 110. MACltlNE[SI 

XA8M8800 MC8B00,0 2,08 
XA8M880& MC880&,MC148806 
XABM8809 MC8808 
XAIM808& 8080,80811 
XABM1802 CDP1802 
XAIM8602 8600fAMILY 

•• Col!IO>g '"°"' 6800. 8086. 9900 
eaoo " saoo T'"'' · 

full instruclicin Hl. • 1ti:!rw ing modes. Frt1·forma1inpu1, 
11bc111blt isling. tnd cbiltl moclul1 . "'WI¥ UJi1•.-.Ct1bl1 
uumbl~ .a p1iotil. 8-diMklti \1b1l1, 1nthm11ic t1C1M"Jion1 in 
Djll r111d.a., lims 1n or m1111g11, high eteeu~ion 1<petd. 

FUl-co~it1 •~bltot run o• tlmost ~ tflllm suppor· 
!Ina ANSl tllnd•rll FORTRAN IV. 1966 or Iller. •I• h&ction al 
1hl C011 ol I Hp1Jele dl'vf!lopmtnl SYll•m.. 

J OU R.I.I SDUR&E MEDIA PRI CE 

MAONET~ TA PE PACOGE 11 00.00 
PlJNCHEO CAROPACKAGE .. . I 75.00 
MAh'UAIJUSTING Al ON! •.. . I 30.00 

hok1ga ooduclo -uli•tilg. ,.D In U.S.A. for cord•, 
spocify punch cod•. For ltpo, spocily code.• 9Pl block 1i10. 

ol M<IDM ln11 11lQon1 Oo olm 
P.O. Bo• 1 ~538 
M" •polis, MN 55 414 
!6121722-11 02 

Clrcl e 307 on lnqufry card. 

Take You r 051 to the 

with our 


FA 111 $$ 
SOFTWARE 

Proven Progr.oms. t h.at wil l make money Cor Yo u 
If yo~ na ve. C2·SPDf With Printer. We "Ill 
provld<!' proq r.nms. on disk, with SM rt cr Klt i!!lnd 
TJ ps. Can be \JSed anywhere [here are people. 

Also we havo User Pro9roms f-ot C2.-BP . ll nd 
Cl-P, Avallabl o on ca:uen,. [hesE?" l ncludo 
£)(citing Video Gomes , Printed ~nsrrvc-tlon1. 

Pto9rar.n!I. are ov.rsllablc ~'!i lhtln9 s . ror use o n 
any OSI. or mOOiHCd for Other c.omriu1ers - . . .. 

Send '$ . OG for Complele Cot4109 .and Sami;>lo 
Runs . Deductl.'tblc on yOul' Ur :H 01dec. 

ALL PROGRAMS AR!; ORI GINAL t NO COP ! LS. 

~pt ions 
Unlimited 

Box J-l86ECB Anchorage , Al<. 99501 

Circle 31 0 on Inquiry card . 

JI\_ ATARr 

l 


COMPLETE LINE OF ATARI 

COMPUTER PRODUCTS 20'!. OFF 


Ata ri 800 w1th 16K ....... .$8!0 

Ata ri 810 01sk 011ve . . $525 

Ata ri 81 5 Dual 01s~ Onve ... St 200 

AH Alari SoHware. including Siar Raiders. Space 


Invaders. and Education Tapes. 20% ott. 

WE ARE ATARI EXPERTS IN 
 I 

BOTH HARDWARE ANO SOFTWARE 
EXCLUSIVE BIT BUCKET SOFTWARE 

FOR ATARI: 
Ulililies Disk wi th Disassembler. 
Character Genera tor. Basic Renumbe1e1 . 
Cruncher u11h1y (reQwes 24K) $4 5 
Brain Games Disk with Mastercodc. Hex . 
Memo1y, Mr Simon SJO 
Aclion Games Oisk SJO 

The Bil Buc~el 
168 Nooin B•ac"" Street 
p 0 Bo• :165 
Newl"'1 lioghland< M~ O? 16 t 
Pl>On• 1611~ 78:1 :114< 

Circle 305 on inqu iry card. 

QUARTZ CRYSTALS 
t!QJH mmll JVml.I U~IH ..JIJU 
.... Zl.._I :M-JUf.I f'U1'U ·0.3~6U 
•Jt!&D.1 ttlt:J.li-1 11Jlttl UJ?Sil 0 .1111-1 
11® -I tt'1:511 a.Jl'lll .tl'--Mn-1 ..... 
IUC.H ft..r.f.:4.11 Jl~I «ljl(IDl.I ollJ0:)61 
IDt.'ilW-1 n.,m,1 JU2'Sil. I C:HDfll 61J(i6U 

Ul ln A tlMt IQJl'Ucl l'UlUM JI.ml.I U I J.IH •JO»I 
l~~u l1:4»1 10~ rroau lll•n-• '1.•15H q,11iu 
1:~ 1, Ul-rll l 10IJll..I 2'tCOllt l'llimal Uhll... "9 1IXIM 
1fi6,!i.l-t l tl»I 11 IJl!OI fU50H lHilH QlllH t!UWI 
UM• i1a.JUi lllVi-1 ll.41115-1 )lll.1tl u.nuu. 4Ul1H 
l lllO J. I mliJ-f 1111"-1 llWH )Ul'iH ·0"40SH riGr.aH 
:) OJf-4 IMIM ltlm-t HPi.illl >1.mH .QQJU Sl!Wi'I 
UOU lml!I 11 mt-I 1"11'f.I «1 4'41-. 0 4"1 1 S1J11" 
111111 .. l I 'I Wil-1 r1Jl1H tGlmo. ..~I ~I mw 
:J50G-4 lDlll 111111-1 11..... 401114<1 .O.illll S.1&.BI 
U1H l.Jlllil It.a.Cl& JCl.Jll»I 40IJ)l.t: Cl.Mill ~lll'H 
.a.mD I 1 l&Ji.I IU ltl • JIJ.W.I 16DIM I C J HI I M, t.5GH 
4.114H ll*o-1 Hoa.& JUJlll 4GIBI (]J IU-I lmJlll61 
oc I llmi l!o I 11All'U 40ll$U 'lll..._, MtP.4H 
(.oll!IDI l!M6-I IS.4Q:_. l l 1~·1· .tH)Xtl "1~Lll IJU:iOH 
.(151t>·• 11.t lil llMill JIJCDH .a 11fl6I CWU ILilllll,,Gll-,-trlilll &.11111 nca:i1 .(1Ji91 Qimt-1 moo:1u 
.ann1 l.J:m.11 IUl4-I llllllU "'lml-I ~--· IOmll 
OIW'I 1-1 Unu-1 JUl"A-t ol.l.DDI WIJ7H IJIM'ill 
5fml l-_!ifl61 ~1.Z4U·I ~I 4l!l:ll-I M)l'M·I I 16MI 
~~-I llml.. IUUll )t1~-I tll.tUI 101111 IQl4WI 
11ttn1 1.m.1 1t.Qll)-11 iunH c1Ja1 ~11'.161 tillDMll 
U~I llllllH 11.-0"'- ~tr.if.I (f l~I "1-.nilil UIJ... I 
u 1:1u unou 1t.r.it1H l6a1 ..z11411 11ni:a1 111i11111.11 
all 1. - Q'ftl J.tl l - l lti IDOl ll9QHIHt1t l)I, 

AOO $1 .00 SH IPPING 

CAL. RES. AOO 6% SALES TA X 


FRE E OSCILLATOR SCHEM<l.TICS 

WITH A NY ORDER 


QUA LITY COMPUTE R PAR T S 
P.O. BOX 7 4J I CHATSWORTH . CA 913 1 I 

Circ le 308 on inqu iry card. 

B UY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQ UIPM ENT AND SOFT· 
WA RE (pre-owned and new) among 
20,000 readers nationwide In BIG 
(1lx 14" ) pages. Classified ads are 
only 10' per word and are indexed lor 
easy and fast location . Subscription : 
$10 a year/12 issues. Money back 
guarantee. 

c::cml!lUTeR Sl-/i:JPP2R 
P.O. Box F-14 

Ti tusville, FL 32780 
(305) 269-32 11 

MasterCharge or V1SA orders only. 
Call TOLL FREE 800-327-9920 

Circle 311 on inquiry card. 

http:111i11111.11
http:l.J:m.11
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http:SE.rm.LY
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The Supermarket
Add-on Compon
In stock now. Immediate 
The Vista V-80180018000 
Family Disk Drive System 

o Fully compalible with 
TRS·BO. Heath.•Zenilh 

• 120 Day Warranly 
o 40 Track Pateh al 

DCHARGE 

for TRS-80* 
ents (and other computers. too) 

delivery. 
The VISTA Model II 

• Provides one. 1wo or 
three drives 

• Adds up to 1.5 million 
bytes ol on·llne storage 

• 120 (lay wa•ranty 
o Does eve<1hir>g Radio 

Shack's expansion 
sys1em will do ... for 1ess! 

V-80 Sir>g.le drive system (102K) .. , , • . , • , , 
V·80 Two drive syslem (2041<) __ _.. __ , . • . 
V·BOO Single d1lve. BS2 Drive (204K) _. _. _. 
V-800-2 Double drive, 852 Orive.s (408K) • , 
V-8000 Sirigle drive. 892 D<ive (408K) , •• . 
V ·8000· 2 Double drive 892 Dnve­s (81 SK) 

s 395.00 
s 770.00 
S 595.DD 
51175.00 
s 775.00 
$1450.DO 

s 900.00 
$1000.00 

$1550.00 
$2100.00 
$ 525.00 

Single drive (non-expandable) 
Single d""e 
Expansion Syslem 
Two d rive Expansion Sys1em 
Th1ee drive Expansioo System 
Additiooal drives alone 

Vista 's Add on Drives for Apple '" Printers 
Vl.s\a V300 . .. . ...... . .. .. . .. ... . .... $1895.00 

Speed _ C1pac.lty . Price Daisy wheel 
Leder qualrty 

More tor Leas Base 2 Printer _ . _ .. __ . _ . ___ .... _ . _ _ _ $575.00 (inc!udes: 2-K Bufler. 

• 30 10 60% cheaper per byte 
• From 20 10 400"k more capaclly 
• Twlc& as fasl 
• Compatible with Pascal 
• Warranty 120 days 

Variable line spacing con1rol graphics high speed lraclor teed] 
O lo 64 dots In half dol incrnrrnmts 
100 cps ­ six densllles 
Standard 96 cnaracter ASCII 
Up 10 10 characte r Ion ts 

Vista Printer .. . ,_,, . , .... . . ... .. .... S745.00 
40·Track S365.00 5 ~ 7 dot matrix 
BO-Track $595.00 60 column ( 125 cps) 
100-Track $825.00 
Conlroller $150.00 

MPIBSl 

MPI 852 

Add On Drives 
40 Traci<, Double 
Denslty·204K . . __ ... , . , , • , .. , , .. , .. , , , . . , . . , .... 
Dual Head. Double 

$275.00 

The Vista Density-40BK • .. • . • , .. ..... .. .... _... ___ . _ . _ ... . $375.00 

MUSIC 
FOO 100-5 40 Track Double 
Density 204K .. . . . .. . .. . .. . .. . , .. . , ... , •• . , _ ... . $275.00 

MACHINE 9 Siem!lns 

Shugart 

FOO 100-8 e· Single 
Sided Drive ... , .. . . .. __ ..... . 
801 R Single Sided Otive .... ...... .. ... .. .... . .. , 

$448.00 
5448.00 

Wini 9 VO ICES! 
Other Products 

1, VISTA Verllallm diskelles (M!d or sott sector) Certified 
• NEW! USll'S lalesl Stale ol the Art LSI Technology. ~O lrack . . .. . .... ......... . ......... . . . . . . ........ . $ 38.95 
• Requires ooly one slot for 9 voices! 2. 16K RAM upgrade kits, guaranteed lor 120 days. 
• Uses three Ay3·B910's 10 produce nine voices PRIME PRODUCT _.. _ . . . . _. _,., . . .. , • . , •. , , . , , , .• , , . , , • , . $ 59.95 

(Other compelitive models have only 3 voices). 
• Simulates 111rBe ALF Boards. $129.95 3. NEW DOS ... __ .. . .... .. .. . .. ......... , .. , , ......... .. 

4. LNW expansion bare board . .... .. . .. .. .. .. . . _ 
$110.00 

S66.95 
• Plays music generated by the ALF Board. 5. H.C. Penninglon book, TRS-80 Disk and Other $ 18.95 
• APPLE '" II compa1ib1e. Mys1erl111 .. . .. ___ . . . . . _ ... _... _ . . _ . _ .. .. . .. . .... . . . . 
• ALF'" software requited. 6. DDT Dls.;o-Tech disk drive limer . , .. , , • , .. , , .. , , .. .. . , . s 19.95 

The VISTA V-200 for Exidy 
• Completely packaged system, tested and ready to plug in, includes : 

power supply, two 40 track drives, case, controller, all cabling and 
total CP/ M"' documentation. 

• Storage capacity from 400K to 1.2 meg. 
• System software-VISTA CP/M Disk Operating System and BASIC-E 

Compiler recorded on 5-1 /4" diskettes. 
Price: Starting as low as $1199.00 

CALL TOLL-FREE 800-854-8017 
(For Orders Only) 

All request for cata logs must be by mail 

The Vista Computer Company 1401 Borchard Street • Santa Ana, California 92705 • 714/953-0523 

Circle 312 on Inquiry card . BYTE Janua.ry 1981 363 
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No~/ From 

SOFTWARE CONSVLTANTSt 

O~D VJ.2 DISASSEMBLY Ml\NUAL 

..... 
CROSS R FER CE LISTI NGS 

· ~ P.,... ot FUUY COMMENTED 
OLSASSEM Bl Y Im~ Sid /\1.w"mblit• f.nrft'lar 

• 10 P•!I"' ol CROSS REFERENCt, 1.ISTI NC.~ 
l •W ..l • • n1io• .. arl•hl• cw ~I IHT1!~f' . l'.'"nfY!t putf'r 

q.f'Mfll1f"d C'on<DtdU'1('11' 

REF COMMA D - CROSS H(FfHt /'/Cli UTlllTY 

• HJGH SPEED. mormnfy r ..ldrr11 urihw 

*""a~bar an OS-650 • nil O!i-~U 


• USTS & SORT~ .u ntnmr«.,, .,, n"' BAS IC 
.. u1.11·ti&.r , llft.r • . fU Mll'h..-r~ NMl.tililiLl'lt 

Dt.alitt ~UffW"t b'lvmll'd To Dt&rt iW1'H1 ,. .......... li!!r $2'-4 *!t r... 

OISASSEM8LY • "" 11'1 • 5 lo• REF COMMA D '" 
SO FiW...RE CO ULT...NTS. 70~3 ROSE TRAii., 
MEMPIHS_ TN 38134 USA , 
Ponp.11.id A.lkur 2-J ia.•11~ Tn rnkiorr.'ltl ..&I 6.'- yJ.., l lllL 

Circle 313 on inquiry card. 

* * * * * * * * * * * * * * * COMPUTER 
SURPLUS

* • • • • • • • * • • • * * 
POWER SUPPLIES: 110@220 vac. mull! 
volt ond m~lli omp (S2Q-S4S) . 
VIDEO TERMINALS with KEYBOARDS 
($50-SlSOJ . 

MUFFIN FANS $5 . 

fl.LTER CAPACITORS ( larqe camsto«) 

$1 ca. 


ALSO LARGE COMPUTER C ABINETS 

$30 -$100. 

40 wire nbbon cable 50¢ per loot 

20 wire nbbon cablo 25¢ por loot 


RELA YS, CONNECTORS. FUSE 

HOLDERS, BREAKERS. HEAT SINKS, 

SWITC HES,..etc . also for •a le . 


CALL KIRT WYCKOFF at 
(216) 473-0866 

DATA HARDWARE 
701 ~4 BETA DR. 

CLEVELAND OHIO 44143 

* * * * * * * * * * * * * * * DEALERS WELCOME 

Circle 314 on inquiry card. 

fvt-1 quc-stlon t'11!' qvality of yoc.1;r computer 
J;s pf~, H so, you·.,.~ probably !ieieri lold 
"Thot s 1'1ie beo:st you ccu"I C!JtptC"• ''°'" o·n 
RF maJulmor .•• b-uy o ~o/o, monil to r· •. 

WE CHALLENGE THAT STATEMENT ! 

DON'T BE SATISFIED WITH EXISTING 
QUALITY. Se~ for yau ru 1f wh at o ur " ne- w 
~on1;i:prs" m0Jt.Jltrro1 con cio for your pie· 
turo•.• MICRO.VERTER Model MVX- ~O, 
SJS P.P. P'9o"e or dfl'~ wl!;'Ji;oml!;'d. 

iiefiUNE 

MISSPELLED WORDS? 
\\'nHL1W.lllh \111111.m ILi .i 11 •• n1 •Piii kl~· .111.i 

••h·• '•I~ \\nnl ~•·Jn h '' 11 ,,._· 1d .i "1111 m11111 

l"l \11ur l 'I' ,\1 '' 1111 "•111•11 1 ol1h •I "l \'"r d ~·lto 
,,..,..,11:.i! ..,,..,ri1u \\uJd:Ou•,1h h •••rn1•1dl" llu 
1••l• ll~t lh,· ... ,\11fd )'/"•- ' ~·H•I.! l• ••I, 1J Th..d 

\\ 111d~l"OHh h ,, .., ,~ 1h1·,q, .1!1 ~ Uld_.1 11\1 

n1,•nu 1ltL\t'fl .11 •1•11•. ,11 ·n 1h.11, .int Lnl· 11·1t t•• 
11 1 ~· l'\ ll "}'l-..·r11 ft'll lllll.d.111> .......,1.111. ~ ....1h11 

1.u'!i \\ on l~·.11\h .Jll••)\ •··• 111141 1. 11 111'• t ,,, 
' ,1l-11 l,tr \ ..,1,, \\ 1111> tit 1'1.· Jl >o,'. t I •11..,t I.II ltl 11 11~ 

1.mj:_U.l~\'••I "1'1·.1.1t ...11l ·.1t \ \.ul,•l•I• 11-..;'f "°!'' 
h _· r11 d1 .. i.. ..c. 11,1i-:··, ,,, , •• 1 l~ , .. 1111·, •ol ~ ~ 1r-.1-k·r" 

11 •111 

\\ 'uul~l~i•n h 1' I ..\ ..) 1.. u-.. 1t.·t.111h ....111 

hr h"U I ... t ,11•~ 11111•' ,... ' •• 11. I I J'l.'rlll.._.111111 "r 
1l'll l} '"'·"\ •• ••1d1t111 r1 u .. , .. J\"11liu, ·'" '" "'1 .dl 
, , ..1uudJ111 ••t ,.fl, \q"' •UIH•1• .... H~ ...... 

r 11 H••\ -,._1! ...?• •' 

\1 1.i.1111 ~I · IHI.• • Cl.,••mruaoom 
l~CORPOflA TED 

t I' ;\1 "'..-! 11 ..i~h·r.-.l 11 •••1. n1o11~ 11l 1>1.;.11. 11 

f{,·~· .u ~ h ··oaJ 
i\ ll 1•1 h ,., .If•· I l '11~ 'h,nm ,.111d ..141 •1•'\ I 1 .. 

, h.111 ,..:• \~ 11J.. ~11 1•11•, 11•••1, 

\l1SA c.1~~ r it:,ht .~ 1\ 1-,11 h., t U1 h lnL -- i\ll fl>:h•.., r. ·....·rq-..t \·.11tl1h.,1.t. 

0 S~UE Ol[) S[]lS 
Address up to 60K 

contiguous user RA M 

SOS Personality Replace ment 
Module moves SOLOS and VDM 
to FOOD 
Rep l ace ment Module boa r d 
comes complete with new SOLOS 
ROMs. assembled and tested. 
Your o ld Personality module s till 
works at COOO . Plugg ing in SOS 
Module moves SOLOS to FOOD . 

Price : $129. 
Check . VISA e r MC 


Add SJ. lor sh1pp1nq 

NY res1du rrLs add a~I> 1nx. 


METRON COMPUTERWARE INC. 
552 West 114 Stree t 


New York . N_Y _10025 

(:?12) 666-2400 


Oep1. B 


Circle 315 on inquiry card . 

ADD lowercase 
with our PLUG-IN 

piggyback board 
C:EnTRDnlC:S 
NOW! Add lowercase and optional second 
character sets to ALL MODELS• including 
lhe popular 10 l A & 779; 95 character 
ASCII: optional character sets (add 
$15.00_) i n~l_u d e APL, TRS·BO/ H-1 9 Graph ­
ics . Sc1ent1f1c and Customer Oelined . 

· li<~p1 730 . 737 and 6000 Serie$ 

5 x 7 do! matrix - $ 95.00 (A&T)
9 x 7 dot matrb< - $135.00 CA&T) 

Po-slaQe Pa ' d on Prf;rPOUd Oroe1 
.=. 11 01ouuc11. ...,.•r•n1eec 00 C..I)'~ 

Mas1.e•Ce 1tJ VISA C Clo. , MO PO 

~~~~~~sD SE. 
_ _ Enq1neerinq

1 
12503 King's Lake Drive 
Reston. Vi rgin ia 22091 

(703J 620-2994 

Circ le 316 on Inquiry card. 

GE'J 1H.E COMPEratw; EOGF IN REAL E'STA.lE Al'PflAISALS 

"Fanny Mae" 

THE WOAD Pl\OCESSOR FOR 
FEDERAL MORTGAGE AOMINrSTRATIO 

r-IESIDENTIAL APPRAISAL fORM 

.,_.. ,...,,_._llr<•'l..­ ..... •.--.. ,,.,1-,... __.
' ""'I''"'" .......~-· 
. . ....~,.·~·q .....-... ... ....,...._
• ..,._,...,~, r ..,c, \"...1••.i ­

;........_., 


I . L ' 
,, 

l r 
~ 
•..­tr~

\l __ • .' --.1. 
.... '/ 

General Systems Consulting 

'v-

OSI 

COMPUTER REPAIR 

FAST PROFESSIONAL SERVICE 

ON ALL OHIO SCIENTIFIC 


COMPUTERS AND PERIPHERALS. 


PACE AGE TECHNOLOGY IS 

A FULLY EQUIPPED OSI FACILITY. 


MOST REPAIRS IN 48 HRS. OR LESS. 


SHOP lAllOA S2S.0011<R SERVICE CALLS $35.0Cl'HR 

HAVE PLANE AND CAN FLY TO YOU 

Call Michael Pace 

(404) 266-8582 
PACE AGE TECHNOLOGY 

3271 ROSWELL ROAD 
ATLANTA, GA. 30305 

6809 

PASCAL 


b809 Compller packag ~enenue:s romab le, re­
-t?ntrant , pos.1t1on· mdependent object code h ten· 
s.ion include hex. aOO suing da ta types., auemt>ly 
lan3uage interfacmg. slanda rd s.lrmg lunct1om. 
a nd PJOKUm c haining Version 1 does. not 1ndude 
rec;ord~ and pom ieu; theJe fe~ t u• 3i wlll be 4'!vit il · 
d~le 1n thie ~u~I lan.~uage Ver:S1on 2 YP8r11de lciter 
thn .,.ear. Mm1mum of 32 K byte syitem fequired 
with e11her the MOOS or FLEX operot.ns 1y>1em 
Write or ca ll fo r d.<ua sheet and 01dcn ng mfo.rma· 
lion. 

(ompi1er pack age Includes compUf;!r, re l0<•1•nh: 
asscmblet, Unku'lg loader. runtime padrng~. tn · 
teraclive symbo lic debugger. and manual 

Prlctna: Compiler pa;ck aice $21500 
tor sou rce o f runtime add s 5000 
user manua l separately s ) .00 

FLEX" a 1rademark of TSC 
MOOS l.s. a rradem.ark ol Mo1orolil 

OmegaSoft 

P.O. 80X 70265 


Sunn~vale, CA 94086 

(408) 7JJ..6979 


Circle 317 on inquiry ca rd. Circ le 318 on inquiry card. Circle 319 on inqui ry card. 
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EXCITING MAIL ORDER DISCOUNTS 
tlappk!®][ 

1•K computczr 
Disk 11 with Controller S519 .. . without S425 
Nearly Everything tor Ap.ple 

APPLE II 
ACCESSORIES 

Appl• Joy•bGlt 41 
•BT N"m.erlc Jtip11t x..,•boud 1141 
A L, M 111k Sl'nlll•MI.. . ... 24 !5 
l!lrlgP\QMon lJ9111p11'1 r1am SolUipoe . . • .• .l2 
c..., COVIH •or A,pcil• COll'IOtul.­ • • • • •• ~ 

CC~ Pr<iivr•mWft1b.. Tim•• Mo.dul• 15, 
Din P1ym1• li!W•t C•_» l(jt_ S!ll 
H•'fH 11.Clcromd1m ~ , >J5 

huftdlf 8Gud . ... .. ·--····-······-· 11 
Gr•ph!U lf'iPul Tabil11 . . . 14:!1 

ln11ol X 10 R1mo1e Con1rol 5.,.,..., 2'.lt 
lntrol X·tO Cont10Uec Onl't' ...... 115A 
M& A ~p R· Te.rm 11'.1 CalumA 8o.11d. . ..• 325 
Mluosolt Z IO $oh Cud 2!9 
Ni0v11l0n C11 MOC•m , , , , , , , , , , 15'1 
ftomwrlur . , U91 
$pMchllnk 2000''4 Word Voatt.Mry...• 215 
SupiUhl •• $oHel'I Sivl'ltlwltlJ-tr , ••.•.• ,. 239 
$1,11) A-MOO ,_F TV Modul.t«i• 25 
SVA I~ DiK Cor*il&tir C.d ,,,, J211 
V1n.-W1~et OJ; ;H.1M ,Otawin9 S¥•tem . 209 

WE SHIP FAST! 

SOFTWARE 
AdYHllUfl by ... '11r.tO•D'f1 . • 11 
A,,:pl• Bciwt 1.-. 

AclPl...\i...; AH•n1bl....1DitN1n1mbllf . " 
Appl•t>v111 D1b1111g1r • . 11 
AppN G111oti & PI01 Sy..l•m st 
Al>IJlt!Ol'<n t M,1llin; lilt Syu1m. . . . .. , t4 

ApplHoh Utillcy p,~11m• by HA-ydln , 27 
Apptewtlt.,. Wa.d P.-a<.e••tM . 'SI 
!Ila Bul:lgH !iipau a..,._ AJ~m . JI 
fl lil lludg.•• TrilOyw i:ii f 0..mn ti 
Th• C.•t<ll.. A•11ll M1n1grn..,t S'I'''"" •tt 
CCA O•t.I M1n1j1m.,.1 

b-.; p.,t:CW\At So.m........ .., 
Thi Contr11Mn9d Volum.s 1 '5 

wJm.a.nu1/:t. , 21 
DHlii !~p Pi.n by PerMJf"l1I Softw1r1 1t 
Clo"'"" J~1 Pi;:irtfGIKJ lv1lu.111N... , 44 
Fonh 11 bv P1·agr1mm .. Sahw•t•, 45 
~am111 tot ld0t11 ...,.-i ~i. t...nG'-'101 S~1.,n 15!1 
Pueal l.ail\11vfoQ• SY1t1m .. lt!l 
Stf9011 U Ch•n Ga.m1·ci1iu1n1 .. . 71 
S1rgo,n II Cl'l•H Gam1 dl•lii , J5 
Shen G..,.,.. . .. .•. . . ~1 

SPl!e• 1n....1uJl•r·C1,Ht1• l I 
s~... ln1redl1P·d lirii .' . . 25 
Sub·Logk; ~S 1 f"lt0'h1 Sl-..111ot 

Cu••n1 ..•..... , Zl 

$747 
• H'IQh ro:50lullon COlOA Graphics • 9uilt-1n FlF' TV moelularor 
• IOK 885'<"' ROM • '1>gh $0GoQ oenall 0 oo<1 
• ~AM upan&il;lfte to 4 6K 

• ~7 key ruu t ttoke keybOatCI 

If Atari makes it. wa sell itl 

Atari 820 Printer ........................ $489 
Atari 810 Disk Drive ........... ... .... . .. 569 
Atari 410 Program Recorder . ..... ...... . .. 69 
Atari 16K RAM Module . ...... . .......... 149 
Atari SK RAM Module .. ... . ..... .. ... .. . . 99 
Atari Basic ROM .. . . .................•... 45 
Basketball. ... ..... ......... .•. ...... ..... 30 
Video Easel ....................... . ...... 30 
Super Breakout...... . .................... 30 
Music Composer . .....• . .... .•. .. . • .. .. .. 45 
Computer Chess.................. ... ..... 30 
Star Raiders ... . ...... ... .... ......... . ... 39 
30 Tic·Tac-Toe . ... . . . ...... .. ........ .. .. 30 
Joystick . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 19 

TO 0 ROE R: PhoPe Ofden ln'tited u$1ng Via, it.tatD1CitlQ. o r 
banl wire uans1e1s . Vis.a & MC c:rfdii ~·d ~. charge 
ct 2'9 . ail atders may -&end d'H11rgo card number lincluda 
e11 pi1atton dat&I, cashif!"r.s chect: . monev order. IJlf por10ni1l 
check f alow 10 husine-:ss d;JiVS ro• oer$0n.al r;hoc;; s to dear k 
Ptea~ include phone nuntbot . lnciud111 3% shiDplrig-, hand­

$888 
APPLE 11 32K $999 
APPLE 11 48K $1099 

lkiti 1..GQk FS·t Fllgh.1 s;tn.ulator tll:•lil.. . . • . 21 
Srbt11.a Apple 80 1010 Slm"'l"10, . . . . 11 
'l11tcttc t.v P.1r1orul Softw­1r1 , , , • . •.• 11'5 

""•1neon P..eia..ua $96" 

APPLE COMPUTER 
INTERFACE CARDS 

ir...y.n.ehlonou:11 Strli!11ltL1•tf'K•17710A,,. '1C5 
App!lnoh II FT1rn-w•r• Card... . • • . • • 1.C! 
CCS Arlthim•& Prnc1Hor Card •1'11 1 !I .. 321 
CCS p.,..., "11arl1c• c.,d fl"20A..... 1'5S 
C1ntro.n~ PrlMtf l'llllf"lfll:!:• Clrd , , , . , , , , 17' 

h Mouinai n. H:.ardw•• . . . . . . . . . . . . . . 229 
Ca""1"1tanblit>M C.,d & Dalli Ct.bl• ••• ,.,., 
lfl[I Q .. O••IC Armw•r• Cerd . • 141 

f'• r• l&til Ptin i1• ~terl1c;e Card••.••••••.•• 131 

Pt-otat'fpCrlg Hobtly Ca.d. ...... . ...• 12 
Rompha Card with. 11:11'-)'ba.,d lilllli'•.•••. l6!i 

Aamph.•11 C.ard wit.hOut \c •ybooli1d fUl•r .•• , 151 
SSM AIO S.-W-1P1r•I lfO 

Au•rnbl.O & Tm.t.W ,, . . •• , '" 
s.,i.a ln~1'1.c1 c..d .. . . . . . 13' 
Sfmtec Ugln P•n C.,d.. . ... 214 

DDS 3.JwiO upgr1d1 kit $48 

PRINTERS, 
MONITORS, DISCS 

Diht.Y WM•I p,1,ue11 '195 
A,..d1,1 D Ptooo.• , ..... tsO 
4udu. DPIOOOAP....•..•.•.......•..• B50 
C.n~rOllfel 'WlO\o\il'l U!HI . . . • . • • • • • ••• , . •11 
b•o" TQ0.1- wroc.-,hiea . . . . . . . . m 
MPI Ill,,,,,,,,,,,,....... . ... .. e.50 
NEC Splnwriter 155•O ., .. • .• , ••...•. 2,M 
P•IJIM Tiger with Gnp:hk11i. , , , , , • • , 95! 
$ 11•n t<y p• whh llUN'lllC• Catd.. , , . C95 
t.ICl•11 v-~o 10CHT e.&w . . . . . . . . . . . . . '2.9 
Ser!yo , .. R&W .... . ..• . ..... •'5$ 
Co1o1 Mo,.,'tOf11 "' ..•.........••...••• JC' 
o.,.on dis!..• (pk; 101. ... . . -- ---··-·-··· 50 
Me.more~(g g 101•.• ,,,,,,, •.•• -----­ ..C 
VMbtiln (p 'llg 101.. • .• XI 

~compubu\.\.\. 
IN STOCK , CALL FDA PRICES! 

"BEST PRINTER VALUE IN THE WORLD" 
Check our prices on THE UL Tl MATE IN QUALITY 

Epson Printers 
APPLE & MOST OTHER COMPUTERS 

NEW! MX80, 40, 80, 132 columns 

LIST $645 
TX 80 col. w/ Graphics 

LIST $799 
Apple Controller & Card 
& Cable. 

LIST $110 

• Most reliable small printers ever sold! 
• Uses standard printed paper. 
• Dumps Apple screen graphics right on the 

paper ­ with graphics option. 

ling. ..~ insu•"nt.41 Ct5.00 minimum] in USA. Shiprnenu. 
wi'hin Ciilif, .add 6"' Ala to!(. Forviign CHdB11i indudo 14.li. 
hal\dlinljl ·s.hipped f'reigti1 col1Kt . Foreiljln Ofdot5 over $1000 
alow 3 WO'O s utra a_,.d include­ S.25 liceoH fee . All 
equ.ipmGnt is in filt;:tory carton• wiih th11 manufite1u,ers 
w11r111ncy , Equipment i& 5ubiect to price chilng• and iw.111.. 
abiitv. •MAILTO: 1251 BROADWAY El CAJON CA .. mz1 ( 714J 579•0330 

OIYWION Of 
CM! 

Circle 320 on Inquiry card. BYTE January 1981 365 



8035 SYSTEMS 
A f:ompacl moOuJ1u se1 of PC Board$ 101 1m· 
plemen rmr; test 1nslruments. measuremen t 
and control systems. lladge readers. data 
commumca r,ons. data em1y, g~mes or home 
sccurrty sys tems 

KIT A &T 
CPU Board. 8035. 2716 
I K RAM. 40 110 Lines $99 $I 25 
510 Boar<.1. 3 8251 A. RS 232 
Or/Rec. 6 LEOS 99 125 
PIO Soarct. 2 6255 PIOS. 
Line Drivers 99 125 
2 or 3 Slot Malha• 8oa1ds 50 
Power S~pply. 5V I 2V & · 12V 55 65 
D•a9nost1c EPROM and L•S l •ng 40 
Ba<e Boards Scher-oatu;s anci 
Pans Lists each $ 19.95 
Boa1ds ~re 4" l>y 7" 80 pms r56 ceniers ectov 
ccmneclor Developmett' TooJs -'iv.1rtJt1Jc on 
CPM 

Make check payable to : 

SKP Eleclronics 

22 1 1 Caoe1 T •ee Dr Tushn CA 92680 


~7'41932· 1 732 

Cah om1a 1 es.rten15 ~dd " sales 1ax 
1'11,a,~ aou S3 00 to< Sll~lf"ng and h3Mhnq 

Clrcle 321 on Inquiry card . 

STATISTICAL 

SOFTWARE 


The Winchendon Group an ­
nounces its powerful statistical 
system which includes a data­
base system, all BASIC trans· 
formations, simple statist ics , 
stepwise regression, correla· 
t ion, crosstabs, fac tor analysis 
and more. 

Now available for the Apple 
II + · . 48k with DOS 3.2 .1 •. 
$1 50, for the complete version . 

Write for further information. 

7k111~«-~ 
P.O. Box 10114 


Alexandria . Va . 22310 

•Apple II + ond DOS 3.2. 1 a•e trademarks ol 
Uic Apple Coniputor Comp.any 

Circle 324 on i nqulry card. 

. 
LOW PRICES 


Base 2 800 B .................. S 629. 
Ccntronlcs 737 (pamllel) •.•. •.... S 845. 
Centronlcs 737 (strilll) .. ......... $ 688. 
EPSON MX-80 (p11mEt1) ....... CAll. SP 
EPSON MX-80 (serlal) . . . . . . . . CALL SP 
EPSON TX-80 .... , . . . . . . . . . CALL SP 
Integral Data 445 ............... S 715. 
Integral Data 4400 .......... . . . S 945. 
Integral Data 4600 .... . ... .. ... SJ 120. 
/II.Pl 88G .. .. .. ................ s 675. 
Oklclata MfcroUnc 60 .... ... .. . .. s 649. 
Dlablo 630 RO . .... . . .. ........ 52339. 
NEC Splnwriter 5515 .. . ...... .. $2590. 
Starwritcr . . . . . . . . . . . . . . . . . . . CALL SP 
Amc~n ~i. ~tt:r C.rd & V\SA ac«pt«I. Owdu 
~in time lodr.ar. CA add Tu. All add )ti. for shipping, We 

C-l:fTY moil II brs1ncb nK:rcn. kmft1s. pdnttt1-, drM:J, 
memcw,. itaftwim:. dblu. ~ c;.alc;W...01"$. tdcpl\l):fW; 

tiqulpmtt1t and m0«:. Send '°' Oii.ir at.I.log.
<:.DD 24 1iou111 or mllll ordci to: 

SP ELECTRONICS 
P.O. Box 6265 

Sacramento. CA 958 18 
(916) 442-2323 

Circle 327 on Inqui ry card. 

NEED DISKETTES? 
Call lree(800)2354137 

3M 
BASF 

MEMOREX 

DDysan 

Circle 322 on Inquiry card. 

ELECTRONIC 

ENGINEERS 


Elect. Design Eng. 24·4DK 
Digital Design Eng. 25-35K 
ANALOG Design Eng. 25·35K 
Systems Design Eng . 28-36K 
Elec. Design Eng . 25-40K 
Instrumentation/Tests 25·40K 
OUR cronts are m1111ufac1urars ol sophis1ica1ed elet· 
tronic microprocessor based •Quip ins11umen1a1ian. 
Salar~ commoosura1e will1experience. Call or forward 
resumes in mic1 coo fidence. 

ow;CORPORATE 
MANAGEMENT l ' • •• .,,,r ...... •1,,.1, 

G~OUP INC. I. £, ,.,. ,.,,~·'"'" 

52• BOSTON POST AOAll • MILFORD er 06ol6Q 
1203~ 877 -56!> 1 

Circle 325 on Inquiry card. 

MISSILES 


~ ' - - . ' .. 

Defend your cities from massive missile 
attacks - your survival hinges on your 
dexterity and logic!! 

RUNS ON APPLE II AND II+ 
• Supertt , smooth hi-ies color graphics (l:t & w 

too) 
• Exciting high-speed acllon 
Send check . m.o ., or use VISA or Masler 
Card (send card no . anddate card expires) 

MISSILES: $25 on tape , $30 on disk 
OTHELLO: $15 on tape , S20 on disk 

KNOX DATA• (213) 781·4477 

7100 Hayvenhursl Ave .. Van Nuys, CA 91406 


DEALER INOLJIRIES INVITED 


Clrcte 328 on Inquiry card . 

DISKETTES 
90 DAY WARRANTY 

51 SOFT $240ea. in
10 boxes/4 16 o f 10 

8 
 SOFT $260 ea. in 
boxes 
HARD of 10 

LIBRARY 5 52.50 ea. 

CASE 8 52.50 ea. 

Use VISA, MC . Add $2 . for C.O .D. 
Ship. & hdlg. Sl. + $.50/lb. 

AMIS, Box 15056 
Long Beach, CA 90815 

(213) 597-6839 

Circle 323 on inquiry card. 

BELOW DEALERS COST! 

NorthSlaff 

H0<11,,!i••rHoll.l:Qtl... ' ..... ........_ 
··~""'·' 

32 KDO - 2295 .00 
32 KQUAD- 2600.00 

NOtlr\ 5-•iH P.1w.1t NOOl'IWOfll Genc,,,. l ll!d!)'t't 
S.1to 00 IJJSOQ U~.iOD 

~~tl~!il••~ 
tnJO M;;1'11t40:r -- OASIC -- M;11I .l,t:u,aig-1!• 

U!SOO ~ .............._ 12•!>00 

~ FREE "" ­

il. cc:ourus. R4<-~•v.&:ot. 
~~~ 

A.ccoll"'!h Ptv•ble 
~~~ 

COO ·CASH IN AOVANCEVISA/ MASTER CHARGE • 
" ADO• Pf:A.CEHT OM' C~o\RGE OOOERS 

E3 

CUSTOM BUSINESS COMPUTERS 

Circle 326 011 Inquiry card. 

INYITEO 

A NEW WIRELESS AC R£MDTE CONTROL 

INTERFACE 101 the Stars aod 8SR X-10 nomt 

conbol srs t~m. Use your p resenl TRS-80 level 
ti , A.pple II o-r SIOO eompu ttr to i:irov1dl! com­

plete home se<:url1y tl'ar ouir:n co111•rol ot li;,hl s. 

appllancei iRd mctou. wit h .1 •ew simple BAS.IC 

comrna.nds. 


As fHtorU in: 

"COMPUTEAIU A "OME'" BYTE . Janoary 1980 


Busi Bu - Assembl•d i. t tsttd 
Fa• TRS-ao .. $1 09.95 
For SIOO .... 119.95 
Far ~pple 11 .. . 114.95 

Rultim! cont1ol 
1oltwar• - TRS-80 19.95 
To ordor call 15161 314-6193 
o r write : The: MicroMir'lt Inc. 

917 Midway. • y 

Wooamore, NY llS98 BUSY BOXOUUR INQUIR IES 

http:QUAD-2600.00
http:c;.alc;W...01


USES 2716's 

B l ank PC Board - $34 

ASSEMBL ED & TESTED 

16K DYNAMIC RAM PARTIALS 
'{... \ INTEL 2108 8K X 1 RAMS /.. 

\.. 0 0 8 FOR $9.95 32 FOR $35 Q 0 /( 
1 

FACTORY PRIME! . 
Huge special pu rchase of INTEL Dynamic AAM's. These 
are 2108-4, 300NS, BK, Ceramic DIP. The 2108 is the 
INTEL 2116 (16K) tested for either upper or lower 8K only. 
These are factory prime. Fu ll Spec. See INTEL 1978 Cat. 
for detai ls o r Memory Des ign Handbook for applicat ion 
data. Both IMSA I and EXTENSYS did mfg. S-100 RAr,, 

PRICE CUT! 

F ULL Y STATIC! 

FOR 2MHZ 
ADD $10 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES· 
Addressable on 16K Bounda11es 
Uslls 21 l<I S1a11c Ram 

3. Fully Bypassed 
4 Double sided PC Board Solder mas 

and si lk $Creened layou1 
5 Ml Paris ond Sockels inc luded 
6 Low Power Under 1 5 Amps Typical 

~~~~~~~~~~~~~~~~~~~~~~~~~-r~~~~~~~~~~~~~~~~~~~~~~~....... 

i 15K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS 

6 All add•e., and da1a lines fully ouflered ASSEMBLED & TEST ED-ADO $35i ' 7. K11 Includes Al.L pa•Es and sockets,
a: a PHANTOM 15 Jumpered to PIN 67::> 
0 	 9. LOW POWER ~n<1e1 I S ompo TVPICAL from OUR #1 SELLING 

the •8 Volt Bu$$... 	 BLANK PC BOARD- $ 30 COMPLETE SOCKET SET- $1 2 
0 10 Blank PC Boord can be populated as •ny RAM BOARD! 

mull i1ple or 111< . 	 SUPPORT IC'S AND CAPS- $19.95 
en:Ii 	 ..~~~~~~~~~~~~=-:=o=::.-::,,...,.........~~~~~~~~~~-r~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


~ 	~-E_OOOH·___-----------------------------------------------~+-----__,..,..,,,,.....,.,........,,_.--,,,_,,.....~~~~-~~~~-~-~~~--· 
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PRICE CUT! 

KIT FE.ATURES· 
I. Addressab1e as four separale 4K Bloc s 

~ 	 2. ON BOARD BANK SELECT c;ircuilry. ICro­
memco s1andard'). Allows up to 512K on Jin~i 

:::; 	 J use• 2114 f4SONSI ~K Sratlc Rams. 
4 · ON BOARD SELECTABLE WAIT STATES..>­
s. O<>uble s<Cled PC 800•<1. wi1h sold0t m•.•k and 

0 	 silk scro-ened layout Gold pla'ed contacE tingers 

~ ~~~'s-100 souNci'~~R,i~JTER BOARDl\'Ew, 
~ 	 A11..1 . on~- 1ooeoard1h•1unlea•t.es1 hefu ll poweror1wo COMPLE T E KI T! 
r- r..mbellovableGoneral lPStrumen1sAV3·8910 MOScompu1 r 

sound 1c·s Al l<>'"• you under 10101 compuler control 10 sa4ss 
~ gon•r•I• on inflnile numb•• ol specl•I sound effect• lo• 
i- ~~~o~~~YL~1~~J'~~~~~~So<Jndseenbecalle<1 ln8ASIC. (WITH DATA MANUAL)1
~ ~ 1~~~~:5~'No COMPUTER 1c·s. 

~ : ~~~ 6~Rt5~~~·~~~~!~~~J'~~~~R STEREO. eo!~N~~~TA 
en 	 • ON BOARD PROTO TVPING AREA. $31 

~ 	 ; ~~..e~~i~r;rs5s6~~~i~~K~~~~~~~~~~~gL~fTE~GO..._LD_C_O_NT..;:A;.;;C'-'T-S-. _ __, 

:Ii ; ~~~· ~R~~~~~E~u17o%~u~L~ 1~~~:~ii~~~~~~fei~~~· 

~ Bolh Basie an<J A•sembly L•nguage Progromming examples are Included. 

-C SOFTWARE: 

en SCL~ I• now a•oitablel Our SoundCommafl(I ungu1gomakMwri1lng Sound Effeclt programs 

Ill I SNAP! SCL~ llSO Includes routines lor ReglSler-E>.amlne-MOcllfy,Memory·Exlmlno·Moelfy, 

~ and Play-Memory. SCL~Is t•tilable on CP/M' compatible dlokeno or 2708 or 27111.0lokelle • 

v• S2H1$ 2708 - Sl t .95 27t6 - $21..M. Olskello lnelud.,. th.a source. EPROM"S are ORO 11 


COMPUTER PARTS SPECIALS 
74LS175 - .99 8035 Intel !jingle Chip C P U - 5.9 5 
74LS240 - 1.79 Signetics 2901 4 Bit Slice - 6.95 
74LS241 - 1.79 A MD 2903 4 Bit Super Slice - 12.50 
74LS244 - 1.79 A MD 29705 Dual Port RAM - 8.95 
74LS373 - 1.99 

ADD $30 

SPECIAL: 2716 EPROM'1 1450 NS) Are $1'.95 EA. Wllh Above 1( 11• 

KIT FEATURES · 
I . Uses +SV only 2716 (2Kx8) EPROM's. 
2. Allow• up 10 J2K of soltwarn on hM' 
3. IEEE S-100 Compatible 
4. 	Addressable as 1wo lndependenl 161< 

blocks. 

5. 	Cromemco 0>1endedorNorths1arbank 
select. 

6. On board wail stale clrcuil ry if needed 

7, 	Any or all EPROM locatlono can be 
disabled. 

8. 	Double sided PC bo;ird. solder·m0$ked. 
sllk·sc•eened. 

9 . Gold pla1ed con1ac1lingers. 
10. Unselacllld EPROM's au1om~lics lly 

powered down for low power. 
11 · Fully butlered and bypas•ed. 
12. Easv anc:l quick 10 assomblo. 

BLANK PC BOARD W/ DATA-$33 

LOW PROFILE SOCKET SET·S12 


SUPPORT IC'S & C.APS·S19.95 


NEW! G.I. COMPUTER SOUND CHIP 
AVJ-8910. As lealured In July, 1979 HVTE! A 1ontasllca,1y powerlul Sound & Mu,;1c 
Generator. Per1ecl tor use wlln ony a 8it Microprocessor. Conloins· 3 Tone Channels. 
Noise Genera1or, 3 Channels o f Amplllude Conllol 16 Oil En•etope Pe•lodConHol,2·8 
Bil Parallol 110 . 30 10 A Convorlots, phss mucn more• All in one 40 Pin DIP Supe r e_,y 
inlerlace 10 lM S· l OO or olhot bussos $11 .95 OR!CE CUTI 
SPECIAL OFFER :~ oach Add $3 for 60 page Oala Man ual. 

4 
K ~!~~M~~ l~~~~~~~~UTI 


4K RAMS AT AN UNBELIEVABLE 50¢ EACHlll 


Prime. new, National Semi., 1979 dale coded , full spec. parts. N.S. 

#MM5280-5N. Same as INTEL 21078·4, T. I. T MS4060, NECuPD411 , etc . 

We bought a H UGE QTY. from a West Coast Distributor at truly 


~~d1:~~~s=~~~S~a~~~~!~~es~0~~ ~f~~~~ra~ln~;i~;a~~~~~~~s~:~~ 
Frame Mfg . t he world over! Arranged as 4K x 1, 270 NS Access Time. 22 

Pin Dip. These units DO NOT use multip lexed addressing, thus making 


~;~~EBS~o8~1o~~~~r;~~:~c~~~~n~:~~~-h~e~~~~i~M~.E~E~R6R~~~~~ 
BOOK is available al most Radio Shack Stores. Prime units in Ofiglnal 
factory lubes! 

f \" #528D-5N 4096 BITS • 1 270 NS ACCESS 
\'fl\\" ~•' 

~ 0 1 8 FOR $4 95 
' 

32 FOR $16 

OI) FACTORY CASE (450 PCS) - $180 
Sockets Sp"lal : 22 Pin Low Protlle (Wllh PurchH e of 5280'•) 8 FOA St . 

boards using these devices . - P.S. These devices will not 
wo rk in the SD EPAN DORAM'". Please specify upper or 
lower BK. (S1626 or 8 1627) . A super easy RAM to interface 
to a Z80, 16 PI N DIP. 

LOW POWER - 300NS 8 FOR 

FOR 2114 RAM SALE! $37.50
4MHZ 

4 K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These afe the most sought al tef 2114's, LOW POWER and 300NS FAST. 

8 FOR $37.50 

TEAMS: Add $1 .50 postage. We pay balance. Orders under $15 add 75C 
handling . No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 

(OF TE XAS) Tax . Foreign o rde rs (e xcept Canada) add 20% P & H. O rders over $50, add
Digital Research Computers 
P.O . BOX 401565 • GARLAND, TEXAS 75040 • (214 ) 27 1 -3 538 85¢ for Insurance. 

"TAAOEMAAK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 

Circ le 21 1 on Inquiry card. B\'TE Januory 1981 367 
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TEST EQUIPMENT 

@t;tJI~'l~:t~ 

Slnglo ancl dual 1race, 15 thru 100 MHz. All high sen­
slrlvlly Hitachi oscllloscopes are built to demanding 
Hitachi quali ty s1anda.rds and are backed by a 2-year 
warranty. They're able to measure signals as low as 
lmVldlvlslon (wi th XS ver tical magnlller). ll 's a 
specification you won'l lind on any other 15 or 3(J MHz 
scopes. Plus: Z-axis modulallon, irace 1otatlon, front 
panel X-Y operation lor all scope mode ls, and X10 
sweep magni llcalion. And , 30 thru 100 MHz 
oscll loscop&s olfer Internal signal delay lines. For ease 
of operallon, luncllonally·related controls are grouped 
1n10 thrne blocks on lhe co lor coded front panel. Now 
here's lhe clincher: For what you'd expect to pay more, 
you actually pay less. Chee~ our scopes before you 
decide. All scopes complete wilh probes. 

Hitachi...The measure of quality. 
HITV302B 

30MHZ 
DUAL TRACE 

OSCILLOSCOPE 

.,~. 

LIST PRICE: $850 


OUR PRICE: $798.00 

• Dynamic range 8 div. 
• TV sync·s•µarntcr ctrcull 
• Bullt·in signal delay tine 

(V·352) 
• X·'V 0?13ra1too 
• Sweep·time magnilier 
POtlm~) 

• Trace rola lloo system 
• 	Hne-adju&tlng , cllck·po•ltlon· 

Ing luncticn 

HIT-V352 
35MH~ DUAL TRACE 


WfTH DELAY 

LIST PRICE: $1150.00 


OUR PRICE: $998.00 
• 	Ecooomlcally IHiCel! 20M Hz 

dual lraoe O<Soilloscope 
• 	Square CRT with lnt~t nal 

9ra1lcule (illumlnall!d SC;lle) 

• 	~~;.;·;:~.·~~~· ~~~1 1~ 
lied at 10· lo 35"C) 

• High·sensltwlty lmV/div. 
• Low d1Ut 
• 2 Year Warranty 

HITV550B DUAL TRACE 50MHZ 

VARIABLE DELAYED SWEEP 11745.00 


HITV1050 DUAL TRACE 100MHZ 

VARIABLE DELAYED SWEEP $239().•00 


FOR DETAILED INFORMATION SEE OUR 

60 PAGE DETACHABLE CATALOG IN NOV. BYTE 


IFLUKEI 

® 

LOW COST 

MODEL 

D804A: DMM'S 
• 	 Nino functions: 
1. de "olla11e 
2. ac voltage 
3. de current 
4. ac current 
5. reslslance 
6. diode test 
7. conduclance (l ·A)
B. logic level and 

conlinully detec1 
9 . temperalure (K-type 

thermocouple) 
• 	 Peak hold on voltage 

and curtent lunc1ions 
• 	 Selectable audib le 

lndlcalor lor cont inuity 
or level detection 

• 	 3'h-dlgl1 resolution 
• 0.1 % basic accu1acy 
• 	 LCD disp lay 
• 	 Ove11oad prolectlon 
• 	 Safely designed 

l!tst leads 

FLLJ-0800A (Fune\. H)........s125oo 

FLLJ-0802A (Funct. 1-7)......s179oo 

FLLJ-08Q4A (Funct. 1-9) ... .. ... 

5229°0 


FLU-0810 {AMS Bench 10A).' '. '. s259oo 

FLU-0811 (AMS Bench wlBalt.) . . . 

5299°0 


FOR ACCESSORIES SEE OUR 60 PAGE 

DETACHABLE CATA~Q~ TH~!)V. 8V!E 


' _ 	 .... ., .. .,,,,. --- c:mll 

· • · 	 e ·~ o 

GSC • 2001 FUNCTION GENERATOR -- ­
• Sino. Square. Triangle • Separate TIL Outpul • 1HZ 
to .1 MHz • Vari·DCO!lset • 100:1Sweep(" lOV lnpul) 
• 	 High, low level 600 ohms Va11-0utpu1s. 

LIST$lSS.OO SALE $165.00 
_____ .,..,,..,,.. _ .. ... .~ 

1.2 ..:..I L:l •• ......... ' ....... 

~ ~ o o · o '! I 

- GSC • 4001 DIGITAL PULSE GENERATOR ­
• Complement Oulpul Pulse, Square Wave • 
Symelrlca l Square Wavo • Variable Output 0.1to10V@ 
SO ohms. • Drives 40 TTL Loads • Pul se Widlh, Spec· 
Ing lndependenlly variable • Four Modes-Aun, Trig· 
g~recl. Gated, One-Shot • Sync·Out Leads Main Outpul 

LIST s23s.oo SALE $210.00 

· -~-- . ' ,' ".","", ·:~. ·.... :·~.I -=...-1' . ::::.. I 
i:_::-_:. : ' ' :. ' ' I ·- -- 11 ··- ••• ­o 

- -• .--.-.~~@ ' l!) I 
I ·-	 ·· : - - -- ·"".:.__~"'::.....::: • -::. JI _ • •• I 

_ GSC·B001 FREQUENCY COUNTER ­
• 5Hz to 650MHz • 10MHz Crystal Ovon limebase • Ex· 
ternal time base lnpul • Selectable 0.1. 1.0, 10 Sec.gate 
• Switchable low pass 50 KHz Flier • True TTL Com· 
pallblllty al lnpul. 

UST $425.00 SALE $375.00 

PRIORITY ONE ELECTRONICS ~ 
16723 B ROSCOE BLVD.• SEPULVEDA, CA. 91343 · 

Terms: Visa, MC, BAC, ~Cheek, Money Ordet, U.S. Funde Only. CA reslde~te add 8% salea lo, 
Minimum order $15.00 Prepaid U.S. orde1s Iese lhan $75.00 Include 5% shipping and handling. 
MINIMUM S2.SO. Excess refunded. Jusl In case .•• please Include your phone no. Prices eublect to 
change w ithout. notice . We wlll do ou1 Desi to maintain prlcu thru Januery 1981. 
"SOCKET and CONNECTOR prl~s based en GOLD, net exceeding S700 per oz. 

Global Specialties Corporation 
tOftn.eft,r Cont lnent1J Speel1lllH Corpor11.on 

LP·l LOGIC PROBE-Hand·held logic probe provides 
ins1ant 1eadin9 or logic le•els lor TTL. DTL, HTLor CMOS . 
Input Impedance: 100.000 Ohms. Min. Oeteclable 
Pulse: 50 ns. Max. Input Signal (Frequency): 10 MHz. 
Pulse Deleclor (LED) : High speed lrain er single event. 
Pulse Memory : Pulse or level lransition detecled and 
stored. GSCLPl LIST PRICE $5-0.oo SALE $45.00 
LP·2 LOGIC PROBE-Economy version ol Model LP·l , 
Sarer than a voltmeler. More accura1e than a scoJ)<! . lnpul 
Impedance: 300,000 Ohms. Min. Detecleble Pulse: 300 
ns. Max. ln pul Signal (Frequency) : 1.5 MHz. Pu lse De· 
tecto r (LED): High speed 1<ain or si ngle e•enL Pul9e 
~~mory: noM. GSCLP2 SALE $25 OO 

LIST PRICE S28.00 • 
GSLP3- High spood lojJIC probe. Captures pulses as 
sl\ort as tO ns . Input Impedance: 500.000 Ohms. Mini­
mum Detectable Pulae: 6 ns. Mu. lnpul Slgnel (Fro· 
quency) : 60 MH~ . Pulse Detector (LED) : High speed 
train or single event . Pulse Memory: Pulse or level transl· 
tion delected and S!Oled. GSCLP3 

LIST PRICE $77.00 SALE $69.00 
GSC DIGITAL PULSER 

The ullimale In speed end ease ot operation Simply con · 
nect clip leads to positive and nogahve power. lhen touch 
DP-1"$ probe to a circui t node; oulomalic polarity sensor 
dolects circuit's high 01 low condition. Depress the push ­
bunon and trigger an opposile polarity pulse into lhe ~I• · 
cuit. Fasl. 1roubleshoollng Includes injechng S•gnals al ~ey 
points In TTL, DTL, CMOS or olhet popular circuits. Tesl 
with single pulse or 100 pulses per second via built-In dual 
control pushbullon bu11on selects single sl\Ot or eon1inu· 
ous modes. LED indicator mcnilors operating modes by 
flashing once for single pulse or conlinuously lor a pulse 
Hein. Completery automatic. probe-size lab/lield pulse 
genetator lor any lamlly ol digi tal circu11s. Oulput : Tri · 
stale. Polarity : Pulse-sensing au10-polarily. Sync and 
Source: 100 mA. PulH Train: 100 pps. LED Indica tor: 
Flashes lcr single pulse : stavs Iii lor pulse train. 
GSCDPI • ' .' •.•• " ....$83.00 SALE $75.00 

Trac& signals through all lypes ol digllal circuils . Umr clips 
ever any OIP IC up 10 16 pins . Each or 11s 16 con1ac1s 
connects 10 a slngle·bll level deloclor 1hal drives a high· 
inlensity, numbered LED readout activated when lhe ap· 
plied voltage exceeds a l ixed 2 V threshold. logic "1" lurns 
LED on: logic ··o· keeps LED ofl. A power·seek1n9 9a1e 
networks automatically loca,es supply leads an<:I reeds 
thorn to lhe LM-l 's lnlernal clrculHy. Saves minutes. oven 
hours In design troubleshooting. debugging or equipment. 
Vollage ThreJJhold : 2 v ±0.2.V. lnpul Impedance : 
100,000 Ohms. lnf>UI Voltage Range : ~ -15 V max . across 
any two or more inputs. Current Drain : 200 mA al 10 V. 
Size : 4" I. x 2·· w. x 1.75 '" d. when open. Weight : 3 ozs. 
GSCLMI .... . . ..... ... . .S60.00SALE $54.00 
GSC LOGICAL ANALYSIS KITS 

GSC Model LTC-1 Logical Anolyo la Kil -Complete with 
LP-1 logic Probe, DP-1 l ogic Pulser, LM-1 Logic Monitor, 
wiring accessories, manuals and molded ease.. $220.0D 

SALE $189.00 
GSC Modal LTC-2 Loglcel An ely1ls Kll - For high·spaed 
and memory analysis. Samo as Model LTC-t . except sub· 
stitules LP·3 High-Speed Logic Probe ..... .... '250.00 

SALE $215.00 

http:Corpor11.on
http:LIST$lSS.OO
http:11745.00


DISK DRIVES, etc. 

~~Shugart


SA801R 

SAL 


SHU-SA801R 
2 OR 
MORE 

CapHlly Sinai• Oenslly 
Unlormaned 

Per Dis\ 3.2 megabits 
Per Track 41. 7 ilobits 

IBM formal 
Per Disl 2.0 meoabtts 
Per Track 26 .6 kilobits 

Transler Rate 
latency (1Verage) 

250 k1lablts/ sec. 
83 ms 

500 kilobits/sec . 
83 ms 

Access Time 
Track ta Track 8 ms 8 ms 
Average 
Selling Time 

260 ms 
8 ms 

260 ms 
8 ms 

Head l oad Tome 35 ms 35 ms 

C~/~ 
"~n\<:>n'l.1 

= --·• MCP-1027-2 

Double Denslly 

6.4 megabits 
83.4 kilobits 

n/ a 
n/a 

11• CalifomiaComputcrSystems
!!!!I CCS2422 SALEFLOPPY DISK CONTROLLER 
WITH CP/ M VERSION 2.2 $375.00 

IEE S· IOO COMPATIBLE SINGLE/DOU BLE DENSITY 
5'!. "18.. DISK DRIVES 

SINGLEIDOUBLE HEADED 
ASSEMBLED & 

TESTED 
LIST $400.00 

MISCROPOLIS OVERSTOCK LIST 
SALE 

MODEL DESCRIPTION LIST PRICE 

S·100 SUB·SYSTEMS 
MCP-1053·2 630 KB DUAL $1895.00 $995.00 
MCP-1043-2 315 KB SINGLE $1145 00 $695.00 
MCP-1041-2 315 KB SINGLE . llO PS $1045.00 $639.00 
MCP-1042·1 143 KB SINGLE $795.00 $525.00 
MCP-1041-1 143·KB SINGLE , ID PS $695.00 $595.00 

COMPLETE WIS· 100 CONTROLLER, CABLES, 
MANUALS ANO MICROPOLIS MOOS ANO BASIC 

ADD·ON DRIVES 
MCP·1033-2 630 xe DUAL $1395 .0D $895 .00 
MCP-1023·2 315 KB SINGLE $645 .00 495 .00 
MCP-1021·2 315 KB SINGLE, NO PS S!.45 .00 $475.00 
MCP·11t2·1 143 K8 SINGlE $545 .00 $375 .00 
MCP-1021·1 143 KB SINGLE . NO PS $445 .00 S360 .00 

REQUIRES ACCESSORY AOO·ON CABLES 

MCP-1 027-1 

MCP-1037-1 


MCP-1037-2 

APP 395M 

PR1 ·3~CEEE·2 
PR1-34CEEE·4 

FLOPPY DISK CONTROLLER·SINGLE DENSITY 
List Price SALE 

$179.00 
$219.00 

TRS·80' DISK DRIVES 
35 TRACK SINGLE $54 5.00 
35 TRACK DUAL $1195 00 
77 TRACK SINGLE $645.00 
77 TRACK DUAL $1395.00 

ACCESSORIES 
NEW OOS/80 TRS·BO" 
35 thru n SUPPLIED 
TRACK OPERATING 35 TRACK 
SYSTEM $149 .00 

Two Orive D;ita Cable 

Four Drive llata Cable 


DISK JOCKEY I 

$299.95 
$595.00 
$439 .00 
$795.00 

OH 
77 TRACK 
$159 .00 

$29.95 
$39.95 

DISCUS/ 2D 1
" 


DOUBLE DENSITY DISK SYSTEM 


Why no1 go all Jhe way to lhe professlonal/lnduslr lal stan­
dard ol 600K byte/side disk memory with your S-100 
syst!lm? The new OISCUS/20 '" lull-size, double·densny 
lloppy d is)( system is actually less expensive than many 
minl-lloppy systems. 

And Thinker Toys'" hasn·t just made lull ·slze , double· 
denslly disk memory aUordable ...we've made i t mo•e 
functional. 

Thinke r Toys"' has developed BASIC·V~· a vi11ual diSI< 
BASIC tha1 lets you address all 600K byles (expandable to 
1 megabyte) as II were main memory. The data format is 
soft-sectored and compalibte with IBM"s new System 34 . 
And DISCUS/20 '" accepls bolh slnglo-densl ty and dou· 

b18_4~g"6;~cd~"s%fg~ci~m:V1:~e~~~~b~;:r~~t~!1~!~";~l: ;rs 
priced and delivered as a truly complete system. ll's com· 
plete wllh all hardware. irs complete with all nec,essary 
software . And irs completely assembled. 1ested and 
warranted . 

Specifications: 
• CP/M V2 .2 standa rd 
• Plug compallble with Shugart, Remex and Si11mens 

Single- or cloublo·slded drives 
• Oouble/slng le·densJ1y capablllly uWizing MFM and FM 

da1a formals 
·Western Olgl tal 1791 LSI floppy disk eon1 roller chip 
•Uses 2K ol S·100 address space : 
-1K PROM wilh built-In disk drive and 1/0 ulllily 

~\>k0~1t\~~~~~g~pno;:~~~.~~;~':,'~~~~~~~11t~data 
oflering and general purpose use 

· Starling address of memory space is 340:000 (EOOO 
hex) ror compatibili ty with other popular ROM based 
systems 

·Phase-locked data separalor and ctys1a1 controlled 
disk data wrile preoompensalion capability to Insure tho 
higheSI standa rd s ol data Integrity In double denSlly 
mode. 

• Compalible with all 2 MHz and 4 MHz systems which 
conform wilh the propose el IEEE standard for tho 
S-100 bus 

• 1602 UART with crystal·conlrolled baud-rale generator 
·Sixteen switch selec1eble baud rales flom 50 to 19,200 

bil s/second 
•TTY currenl toop and lndus1ry s1andard R$232C serial 

interface
•r,~:;-:0 ~~~j~~gr~~cu1try 101 automatic bootstrap loading 1 
• Power supply requirements: + 8V@ 1200 ma; + 16V@ 

150 ma; -16V@ 70 me. Lisi Price SALE 
THT·D2DS Slnglo Orlvt ............. $1199.. 00 S 998.00 
THT· D2DD Oaublo Drive ....... . . .. $1994.00 $1649.00 

THT-0225 Single Orin ... . .. . • . • .. . $1 545.00 

IH T-0220 Doubft Orlvo . $2740 .00 $2295.00 


DISCUS 1 <i)
FULL-SIZE, SINGLE-DENSITY 


DISK MEMORY SYSTEM 

Speclllcatlons: 

Data Specifications and Formats 


: ~~~i-~~~ti:r,~ed~TfJ~~,:~;t~~f;~o~~:.·; ~~or,~~~~~~r· 
seclors per track/128 byles per seclor 

• ~~~~~~~~;~:~;;:~1J~e0fi':i'3;\~rg&s~~~~~J1~~~~~~=~ 
virtual disk BASIC capable ol addressing up to 1 

megabyte 


• Software customized lor SOL and Exldy avallable 
• Palches for CP/M• included 
• Oplional CP/ M• Microsol t BASIC. and FORTRAN 

available . LISI Price Our Price 
THT-D1S Single Drive ..........•• $995.00 5950.00 
THT·D10 Dual Drive ... ....••..•. $1790.00 $1595.00 

DISCUS HD 28 MEGABYTES List Price SALE 
THT-M26S SuMystem . .. . .. . . . . . . $4995.00 $4095.00 
THT-M26A Add·on ll;ird disk d1ivo . . S•995.00 SJ995.00 
THT-M26HDC Hard dis~ contro! er .$ 695.00 
Shipplng Weight: THT·M26S&A... 50 IM. 
Slllpping Wetght : rnT·M26HOC... 3 lbS . 

http:SJ995.00
http:S�995.00
http:S!.45.00
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l n~: l . l'LASrl(; LIUllAIH" c ,\SE: IXCLl:DE I> II ri'll l'llL 
PL'UCll .\SE OF L: \ "E flY UOX OF OISKI: rTES 

U1e hunUrt!d O'{CS ~~1.:·.o 

. " !) .. !•'· 
1 •. 11. 

' · 

,..,, 
~cti::hl'~MOIC I Ol\ 1 11 ) •1.t.MI t' •.Wu....... ...oo 11.00 

I),,• hwi: 10 b-,. \.'fll\ t,... , Ill ,._ 
q" J<) I HJ. HT. l>i.tl I'• 
~~'). I d H. ':'J• .(l,..g 1l. 

111. l.J, t ... 

[ r1s1 .,1l;atHir1 ,,.. "-ll'1p h. ,.\11\•qlJL' \\-ho has 
• i,.1 r' ch~l t!,.d :l s.p;i 1·k p l u ~ ,!ihuuld b.1._· .1bh 
tu 111J·Jr1•allt.· his n1h.·~·•11.:011tpu h· r. 
llo\\ ,·,u t Cali(,J r11i ;• n1 l! i t~Ll uf(1• r tll t.•Sc ~ 
1· 1•1 .or-., 11r·-.:1·~1c.Je sMs ;11 :n..: b..·luw uu c- 1·u11qwt1tl1.1n•· 
S111·p k. Wt' IAl"I lh volu1u,·, whnksa1 1• tu d1.-·.1l t:r-" .Lr1tl 
s i'Jj 1lw U.J .u~c.·• t.ll1·..~~·d\ Ii• own\.'rl!I ufpcr;'Jon.LI 111 1cr•>­
"I\ Kt 1•111s . l"hl'Jf.I' tm\. t h ' l'i,llt- io­ UlcnlCll"V r1 l"r'Ull5 lrt 

1.11hw" 1•n11u: :md u111 ·c.r111hl1un.llh ~.'uarai1h:c:f l for c.-.­
1ull "\ t'dt.. ;'\ cJ , ... h··Co rP '011 1•h•m~L· VOU I' 11ilnd . pld-: 
UJ lln 'dt·pl14.lll\' .Ul•1 01•1kt• \OU r up- ~ r~1rl1 • IH'll Ul"Y 

t: 1J1fur111.1 llh~ 1 t J.1. \ lid :O:-J for HtS80 JUll p t· r~ . 

STAT IC 1- :'1 ·.i~ - ;·:.i rno -.H.: - !..lt!1t 1f,1 

1 11.0:!' -t ; on:o-.. LlU ' !.HJ . 9;; • L'O .Ui 

:! I LOt :!."J011:-::. • • -}~I l. 39 L 2:; 
'.! il.t lt-....:1 ~r>o 'i.:.t.1 j , 

010 j , 2~ 4. 7 , l. :.o 
n1 ; IN<I JOO H. U.i u. ;j Q 8. DO 
WH JK,I 1.10 5 . ~Li f) , 50 s. ::rn 
IO 11 lk.\:. '..!:10 ll. Ll;i u. 5 0 !J. 00 
IOI'• 11,, I loO U. U:i 8 . 50 B. OD 
w.i:. 11,, I :!'.'10 !}. ~:; u. :in n. oo • 
~, :.?'"17 low p111.1.·. ~1 . ~.;. :.. !>O .-., DO ;. rio 1. ao 

NEW 
from 

Shugart 
Technology 

5 
Megabyte 
Hard Disk Drive 

P.ickru~cd in 'hi..' a~un~· ph" is lr:;il Rl1.c .1s the: 11u.~J str\' st.1.n • 
t.l.1rd 5, a14' O\ Lmn ot>1w rli"SI- 1.lrw ·. nu.· m lcro-\\ w chcs ­
h:1·· Slorc-e tltir'v tin."·s .1:s n uch d ata (£i.:S8 n.1,:..::;1hvt:::.. 
u u forman~t.U• .1c:c,•sscs d.ua \ "ice · s f~un ( t 70 n illti ­
st:cnr'ltl~ ) .utd 1r.u~.!lfrr-!i d ..t.i E\\Cnt\' llnu::.s fasH..~ I" (;.o 
111tn::abh s per second. ) 

l'l u.: S"f:l06 ls foctO I'\.' St.·.tle il IO IH'Oh:C'l \h~ flt •tH~· rt"om 
1'f1vl r on111.:m:J c02n.11ui 1t.1H.·1t. U1..oquirt..•s uni\· UC vult~1i:l! . 

1hJal c !Horni a U\~lutl ~, l (·I" 1•ud1'.>Sun·. 

S"l':"106 Lldvl! ..L11J pmH~r 1:1up11lv. 

Shu ~;i rt 1\ .1n;QCi:;1h.•t1 !'i.:-l.·100 1·tmaJ\'abll' 
n1cdL1. Jiak d riv1: fnr ;ihm•,· 1~;1dt.11 •()- .. .ulJ: 
S· 100 A ,.\pplt: l!t1tHrOl1 1.;r HChl:ttu l cd ror 
sprin .: rdo: ;•sc. 

nsoo 
$300 

f::::8. Shugart Associates 

BSR 

- --=-­ --'!r10 
ll'oll 1 1· <·r n,11 d '''" ' 
'.l • r .n• r ..J C't'"I ' I 
I Ill' ...... (" :n'I" u..,. 

,\1•1•llJ1t • '·I '-Jl f \e<) "· fl.J.:..• 
l..u,,'1u0..1'1' 'tflt.\,11t I J •.• 
'..t.i.\ tul l ctnt,.,..A •Ml ••l•ct'. H.~o 

Tl•BID 

2716 EPROM 0 0 . n 

SALE19~5 . I 

\\ •: h l\'.: s l 1 ·h •d pl'i c t• i n •H'l ~rrort lO rt..u:Ja ..:c ot.u· O'J£.t r 

s•ock.:•I l rwen~O "'"V· T hese a r-c sin~lc riv· vutt t::f'ft.0 .\ 1 ~ 
n1111mbciu r ctt b,· ''lflC or th<.: Wci r!d~ l~r.i:csL proc:httcl!1'.::I 
o f '4<"mlconductor s. +\ll il rt· fir:81 qu.Jlty pdu~c d~vlcci; . 
Cr1• :u11 lc i .i.O ,,s.

FREE 
UlmA-Violn PRoducTS UVS llE 

UV EPROM ERASER 

JJ 
With purchase of 

FORTY 
2716 EPROM's 

$79value 

l'oo· lllO .l !J. .: 'fll~i:. 
.....1 .... .,.... ~· ' ,., ... 
I ..1 un.: r 1· 1 I U 
~•llliu IU•A 1• • • ••) 
-. ..llLn• l !l •Hrl. • J. 
.-.....Ill.:.• U1ur .11~ 

'" .~1 ~ 

".
' 

' 
'"" '' '' .t .. ('·'1'fr'll"'"1 .-1 

~'.' H 1-,,., 1.~o-1 ,, •r •• I 
;i., 1~ 11., " .t t,.,., •. I" ' I 
.i.'1:!' L1t.,1•.Jt.r.., .J,'\\ 

~111.• 'V.1 nt "I "'' r 
~I. r; •.,.,.,.,.&lll.IU VI',\ 

.... u 1,1 
.... 'I '-,\ 
i9u 

:·.11.t.11 .ul.11 0· 11u 111 ~•ht 1~ 

L<1• l'rUl1 V.11 \ \r <f' 
.-.-.:! llMI• o•I< I,, 
f...IG J.b l•t ~.II 
,If.I .1• ,:I 
.1= I 
.lo ,<.I 

I·..;........................)·I 
IGWJ 

" ''I" ·" ,... ' ... 
'" •J·, J. " ti, ~u ~I' ... J.111 lo tf) 

" 1 ....... 
I .'.:o.l 

'" :.~ 

l.w I. .. .. ... 
·" '·" 11. ' '1,11•1 1.;-0 

' ·'1.H ..;...... 
:.1u 

l J.~IIUl'.\li'~ 

;.JU.l!Ci 7. '·'· •. 1 

SELECTRIC 
BANK 

TERMINAL 

s2~0 
n ... 111··• 1'..i•O 'frrr. L~ .... dtU('tl('<I In ....,~.,.•• ~ " ... 1. ·· II· r• ··~·l·.n' 
,.,,. .......,,~. tntnrm.. tlon.O'"fl'<r""1ui1.. 1.t>rlorl"'!la.•l•-.i1'IH• WI,, .• It 
1t-~l .. Jl~<n..r'("c1aru.:.•u.. car:r'I'"'''""· \n-•:•roJtdlklr.n• 1,, .... 1 I• 
r<"oto'C'>I 'm(> •t·• c.i•••1 r e p..•11>na& ..Qod .." .. 1 .,...~u•l ~ .. r>J• I ''" 1 -
uu.... II)'·' n n v.-..-r !"'41 loc ,1.• •l"h'-" oi .. '• rr. l:u!. l <i 1• 
I 1ch1Uil• l••u1111llord •l•• 1•r b..U.r1IJ1.""' .n•J ""'' ,...·.n:n 

... 
~ = 

I I • 

lo~· LI') ti '•It D<E.•..,, · l 
'"'ll'I-• f'<'JT~....&•-rd •:n. 
,, ...1..n r,.f1ti .. Al:u.r ,., 

.t)~rt 11r r-u•'5,..lld1 ·r'lfl II.I I lit.. • 
~,·,hn•• "11. U""1.IJJ. Ir- 1-l~ 111 l•..,.• l •••I • 
1,.J I , lh~l~• •\Yd! ... l\ •111:0 II••· 
:'.,. ... u1u1 •Uh .\.!k.' lt """'"h'r. tl~.W 
\Ja•1 •"' ll1tih M ...1- ...0.1 't\\ t+ ...... 

,,. ...~~··~ (~1.. r~ tl l •~•UI' 

POR IUl( DATA£ TU SYSIUI 
rt.c•• ...r.1 tbit .. t•nr•la.IJ• .... ...,. .,,.., .:Jh *•l l rJ "'" ,...., oU , .. l"l. •• r r•11r 
Jl\ lll<·••· rt... r.oinr•cu.~nith•· ln'""'1<1C"T cur,,ru& 1a.1.1t!Jlr. 11. n -.1110>· ~"' 
l•:ar"I ..,...i Ou~ "1-"'ll Jt""l''. Alli r .111 J" r11'1rut .J .i.- h •• b. n:. •ntrr• 10 •t r 111 •.Ir.. 
h>JW•l· , _. 1 doepl"-~1 · ·•I. 1h.,.11-1.I•" h v& ..,,.,. 111 tl+c A•"•lk c1 ,•I• r 1111 •ll 11 
r ..,tl•'tl 1n!l)f't Ml.u'I •• trm1111 ~ltr·l l•.11.k th1 1 l•ht' ·:vi I'·" r. 
~..M',., ••1lrn1 Uxlull<'I: l.!.i•H"IC' Jn.., unn. ltt· .,...Mblr 1,...._ r•l••.. r l'I• t ),0 
t.U~.1-w:l 1TC G<:uld LI '.1C....._ •L'~· t·h...rr .. r; .\,· ,,..'l:.1.1 c ..i;41:r .su1 ltJ•~ tol 
o\1 1 UIO'I f .,.,GV.... l1'1M Jc""''\11' In. ...... ,..,,." '•A>ll!l•AI. 

Regulated 
Power Supply 

5VOLT 5AMP 

Tht-JJ*' l•t" 111 1'....,'fl flt ... •.. •1•roJ 1..1u<'.o••..J""•ll1W"' .not.itJc. r ,IA•••H'litn•, 
..t<Wtc .-Jt11 • nmro....,u i :\114.-.. 1•.,1 tuU ..t1 ...., li.nt.Wril nJ,,.,,. •ll•,.I •• l 1•• 
mnu·tbt...,.,..i.,.'f/tl>o·•••l•I••'""•'· l curLN1.1 •rM•r ._.. ... 1..1,-... 
Mo!'..,,. 11fl(d.ol•.ond.Jt'r"lll _.,,.,...,.,.l~r"ff'~l>i'~·niblO't-.• 

,..,,,,.,,_t<tf.,jC ..1'1 !::-i l l ••t•·l•J ....•1.,. l~rt l ••tcA~~Jlo•.·-- 1•11'11-••I 
,.,,,.....,.•1ic,...,f,.,, ..., .. rf,.tofl!«• ' IM) ..-1-•r,.,.d•l·:t...... .:....J: •• .,..,.t Lo 1 
11 nd1ll<'.,·lon .-UI <1:.:•?" u,. II . I ••II ,\1\1••\ r l<n• · v• ~"f'• 

I'""' ~ ..11 <rl'o... 11!...J l>(l••r o 'I"'" I ,, ,11..,lo tOill "".-%oill lrY>.J UO h• 
.\II wm'• .. ,,,. In .. a::~ l hn! cm•ll'L•'"l'I. PJn,.....J .,hr,'l•.•• •'"o•t IT•. 
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U l It \lJ.fL I Tl, , It •h• ..,..-i. ,....,.iJH"Elf"flt 11'1111~"1! n'f.., 
.\Juttm1 l ~O­ . '\1>M-ll 1 fH." "" l"u1 1n . no it1'>...W• rr to . 
111111 Clliti.•• l r nt •Aii:'t qu..i~1 ' 61.11/'11'• 

T'W• 'fll::t•· .., ,.,..,. m-l• r h : I n.a• r r lr .. !.1.1 r r t .1. b..dli •tle 
''l'~ p nn1 rrn-11-1u·-, '1'•1'" -""'.-J. fo r •l1rr• w lll .t Cl'I 
11;t-.J1 r.1C"'"n l .n • ,..,..,,.., 11"') ,,,., ... ,. ~ ru rlrni~'• ~dd ' D 
•h,. r <' l,ab"-11'' 9ft1.r1n'l 1 r 

lll<rtt'l"tW".-•• nr ('•tl"r'"-l l 4 10111.­ ~ ,. k•"'lCb l- l l ~<""·L~;;.l 

ho!'~O '\.llO• I ..... \r JC OIR• !'() 1·r111• "'' ~o • 1..••·••• o( 1 ·.a 
o.:hd t~tU' llfn: r M t. UIJ I ._, 1,111"1 • "' hl'f'". 

ANACOM15D 
.Wpisl..h l e l 1'.1r•un ..n·~ ~ ,tt hl.J I t'~ 1 ·J l: ••I' ,.rr t· H ! lw 
.An..1C<l•m t u ~«'fd t otl...n l.:!L..h Olide' ,,,M1 n~11"rt. lun e • · 

!t• 1t r h •• l ~,u_.., , ,,i.1r11.,. • rf>f' rfm-.n1 m 1;.1 rn 1o i;: • 
rv1llraH1n.. fr ~.J -J 101. (>I" oi:I•• 11,.,.., rcr u..t.h. 

DOT MATRIX PRINTER I.., .._.,, p"'{M'r ..hi,· ! ~ 2111.! rTlo;' ltnul"r' ._UJ2d p roul111 i; adll 
r.q i h" nY1 •r ;d: l 11u .:all.s'I' ut lhr p rml r r . 

Mic . succested list 11350 
Callfornia Dicilal Introductory Prlce 

n<.•\r..a.c'(llll 1 ·, 1)1 11•h · r1nu;l • lt11t>1t~ Po' .1Ju11n t~T• 
l'l ll"lr••n•tt .. CoJl' 1 • 1:1 1 · 1 ,.~ "-•• r=•I nf l"'l l "r:i­ ;•n n·.•·r" 

s5195 If ~w o1rr lft •t.,.. U••1 f•r • ~I.I ill•\ l111t~•r 1"rif 
ilGll ~•"•l l'l lt l' r-111 •~ 1 . ph t:•"f1alih- r •!10:­ \1t11.W1 l ' •O 
IJ.do rc- 1-vl't:l1"lll!lo-: , Jn..11di...•.1 .. , l,jn"' 

'\ .....1h t.l rnl l,.·r ll''i• ?. • ntl o4(!1Qll>•u•I l'nAr l JI S 
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COMPUTER 15620 oulh Inglewood Avenut Place Orders Toll Free 1-800-421-5150 
SYSTEMS Lawndale, California 90260 (Continental U.S. 	Only - Except Calif.) 

INC. (213) 970-09s2 
Retai I Store Open 10:00 A.M. to 6:00 P. M. 

Daily Except Sunday 
WE ACCEPT MASTER CHARGE 

QT CATALOG NOW AVAILABLE VISA & AMERICAN EXPRESS 

THE GREAT Q.T. BOARD SET SALE 

6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 


a.T. Bo SET #1 (KIT) 	 FOR S.D. BD SET #1 (KIT) FOR SERIOUS 
SBC-100Z+80 CPU (A ev I) STARTERS 	 HOBBYISTS 
Expandoram I with 32K RAM Expandable + with 32K Our 	 Our 
Versafloppy IMonitor For Serial Terminal NonnaI 	 Normal 

Retail $525.00 	 Monitor For Serial Terminal Retail $950.00 
BIOS for 8" or 511.'' Drives O.T. 

Price $425.00 Price $850.00
Q.T . 

a.T. Bo sET #2 (KIT) FOR S.0. BD SET #2 (K IT) FOR SMALL BUSINESSES 
Z+CPU (Rev I) HOBBYISTS SBC-200 & SOFTWARE DEVELOPERS 
Expandable + with 64K Our Expandoram II with 32K RAM Our 

NormalFDCll Dbl Den Controller A&T $1050.00 Versalloppy 11 	 Normal $1150.00Retail Monitor For Seria l Terminal RetailMonitor For Serial Terminal 
Q.T. BIOS lor Disk Drives Q.T. 

Price $850.00 Price $1000.00 


QT MEMORY EXPANSION KITS 
for 

TRS-80 •APPLE • EXJDY 
4116 200 ns ...... 8 for $35.00 
2716 (SV-450 ns) ...... $13.50 
2716 (5&12V-450 ns) ... $13.50 
2732 (SV) ............. $55.00 
2114L 300 ns ..... 8 for $40.00 

1oo - $4.25 ea. 

KASETTE LIBRARY 
Part No. 
CAS-10-8 

Blue1 G1ey1 Be1g eJ Btac~ 

8" D1S.ke11e Holder $4.50 or 3/ $10.00 
CAS-10-5 

Blue, Greyt8e1ge. Black 
5·· D•sketle Holder .. . . $4.25 or JfS10.00 

PRINTERS 
DP·9501 - Anadex 

9• 11 dot melnx. 220 column. 200 cps & 
greph1cs 

ADX-9501 Standatd DP-9501 . . $1475.00 
ADX-9501G w1th graphic• & 2K $1525.00 

Centronlca 
CEN-73~1 730-1 A ........ . $695.00 

CEN-737-1 737·1 ....... ... $899.00 


LP-80 - Matchlesa 

9 >C 7 matrix , 132 column. 125 cps, b1-dtrecoo n111 

MAT-MS204 .......... . ... $695.00 

PAPER TIGER - Integral Data 


132 column. p1u•llttl & ser.11 , l50Cp5. graphics 

IDS-440 IDS-440 ........ .. $950.00 
IDS-440G1DS-440w/graphrcs. $1050.00 

SPINWRITER - NEC 
65 cps , b1•d1rechonal, lette r qu.alityw••h tracto r/ 

ser1a• or par 

NEC-5510 with 2K butler. . ... $2600.00 

NOVATION CAT 
300 t>.a vd. auto answer/or1gin1.m a-caustic 

NOV·CAT ................ $149.00 


372 BYTE January 1981 

SPECIAL 
SINGLE BOARD COMPUTER 
4 MHz ZSOA CPU. dbl den Controller 
(5 11.·· or 8"' simultaneously). CP/Mll> 
compatible, on·bd EPROM/RAM / 
ROM. 1wo serial & two parallel pons. 
real lime elk. std 2K monitor & disk 
routine on ROM. one yea.r warranty . 

SPECIAL PRICE TH IS MONTH 
TlT· FDC·1 (A&T only) . .... . $795.00 

DOUBLE DENSITY CONTROLLER 
Controls up to 4 mini or 4 maxi dnves 
simultaneously, IBM diskelte format . 
wolks wilh sg l or dbl sided drives. 1 K 
RAM dala bu Her. works w ith any CPU 
regardless ol clock speed. CP/ M!!> 2.2 
l urnished lor 5'1• or 8", Oasis compa t­
ible. 
TLT·FDC II (A& T only) ..... $325.00 

QT MINI-SYSTEMS 
• (4 MHz) ZBOA CPU • Dbl Den Controller 
• Two serial & two parallel ports • Real 
time clock • 2K Monitor on ROM • 48K 
Memory board • Mainframe with 6 slol 
mother board • DOS on 5'1• disk 
w/manuals. 
QT Mlnl-SyltMI I(\? Megabyte).$21~00 

Two B-51 sgl sided/ sgl den drives 

QT Mlnl· SytlMI II (1 Megabyte) $2495.00 
Includes two 8-52 dbl sided/ dbl den 

dnves 
(Just add te rmina l & compute> 

CONNECTORS 

RS232 Set .. ........ . . ........ ... $7.50 


1 Male OB-25, 1 Female DB-25, 1Cover 
DB25P ........ .. ... ............. $3.25 
DB2SS ....................... . .. $4.25 
Cover ..... ...... . ............... $1 .50 
S-100 (IM$AI STYLE) .........$2.50 ea. 
Gold Solder T811 .••.. .. ... 10 for $2.25 

PARTS 
MICROPROCESSORS 
zao (2MHzl ... $10.95 
Z80A (4MHz) . . $12.95 
6502 .......... $11 .25 
6800 .......... $12.50 
6802 . " ...... . $18.00 
8035 " " .. . . . . $20.00 
8080A .... .... .. S 3.50 
BOllSA . .. .. • . • . $20.00 
8086-4 ... - . .. . $60.00 
8088 . . . . . . . . . . S60. 00 
8748 .......... $60.00 
TMS 9900 JL .. S29.95 

8080A SUPPORT 

8212 ........... $ 3.50 
8214 ..... . .. . - . $ 4.50 
8216 ........... $ 2.95 
8224 ...........s 4.00 
8228 . .. ....... . s 6.00 
82~ .......... s 1.00 
8243 .. ......... $ s,oo 
8251 .... . .... .. s 7.00 
8253 ......... . $19.00 
8253-5 . . . . . . . . $.20.25 
8255 • ........ . . s 6.25 
8257 .......... $17.95 
8257-5 ... ..... $19.00 
8259 ........ .. $19.95 
8275 . . . . . . . . .. $69. 95 
8279 .. . ....... $17.50 
827~5 ..... . .. $18.00 
8295 . ......... $16.50 

KEYBOARD CHIPS 

AYS-2376 .... • SIS.75 

AYS-3600 ..... $13.75 


BAUD RATE 

GENERATORS 


MC14411 ..• $11.00 

1.M 32 XTAL .. .S 4.95 


DISK CONTROLLER 


1771001 . - - .. $24.95 
1711A01 (CEA) $37.95 

EPROMS 
1702A .. ........ S 4.95 
2708 ........... s 6.25 
2516 (SV) • . • . • $18.00 
2718 (SV) ..... $13.50 
2716 (5 & 12V) $13.SO 
2758 ....... ... $1 9.95 
2532 .......... $55.00 
2732 . . . . . .. . . . SSS.OD 

USAT 
52350 . - . . . s 7.95 

MISCELLANEOUS 

OTHER COMPONENTS 


N8T20 .. - ..... . S 125 
N8T26 ......... S 2.SO 
N8T97 .. . . ..... S 2.00 
N8T911 .... ..... S 2.00 
1488 . . .... ..... s 1.25 
1489 ... ... .. . .. s 1.25 
0 3205 - ... - . ... s 3.00 
0 3242 .... . ... $1 0.15 
0 3245 ... .•... .$ 5.60 
P34CM .......... S 6.75 
TMS5501 ••..•. $19.00 
DM8131 .. .. . .. . S 3.00 

UAATS 

TR16020 ....... S 4.50 

AYS-1013A ..... S 4.50 


CHARACTER 

GENER ATORS 


2513 ... .. ..... $10.95 
UP CASE (S& 12VJ 

2513 .. . ....... $ 10.9S 

LWR CASE (5&12V) 

2513 ... .. . - ....s 9.75 
UP CASE (SV) 

2513 .... ' ....• $10.95 
LWR CASE (SV) 

61100 PRODUCTS 

6802P . . .. .... . $18.00 
682 1P ... _......S 5.25 
6840P .. _ ..... $18.25 
6B4SP . . ..••.• 522.00 
88SOP . , ........ $ 4.80 
686.0P ......... $11.55 
6875 P ....•..S 7.40 

TELEVIDEO 
912C .............. . .. . . ... .... $8119. 00 
920C ..........................$799.00 
• Typewri1er keyboard • M1croprocesso1 
con1rols • Upper/lower case • Adjust­
able baud 1a1es (75· 9600 baud ) • Special 
funcl ion keys 
Second pege memory option .. . $25.00 
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DISKETTES DISK DRIVES QT APPLE CORNER 

S. 191.,,°"' t.gfO.,,.. bo• OI 10 
VER ·52S.01 Soll soc1o r , , , ...... . ... . .... , , .... nT.95 
VEA-525-10 1D sectot .. '' ..... " ••. . - ••••• " ... SZ7.95 
VER · 52S.16 16 secto r .,,, , , ..... . ......... .. ... $27.95 
!I.- !Jbl ••C~ OIH O.t<I, bo • OI '0 

VER ·550-01 Solt sector •. " ... " " ' Sl9.95 
• ~gl ~110 t.gt d•l'I ba" or •O 
VER· :M·IOOO Soll secior ' . ...... ". $33.95 
a 'tol}!l 1.ICl.O Oitll '!Mn tr<I • OI 10 

YER-:14-8000 Soll secior . . .. . .... .... , , , , ...... $55.95 

8" ODI ili•GICI ODI dll'\ bo• OI T('I 

VEA-3•-•000 SOii seclO< '' '" -- """'' '' .... SS7.9S 

HARD HOLES 

~QllKI y"'-!r v•lu•~ t(!Plw•r" r,om 1,0ll'I01to 09Cm~ 

FSl·HHD Plcg ol 501or 8" ..... , ............... 515.00 
FSl-HDA 8 '" Applicator ........ . • , .. , , , , S 5.25 
FSl-HHM P g or 50 ror 5"'• '" . .. . .. . . .. S10.75 
FS l·HMA 5•,- Applicator ..... , ........... , , , , S 5.00 

QT MAINFRAMES 

Malntr•me - C•I Comp Sy• 

~,\I f.II S,. 100 'fU .,,, .. ,..,., • •l.1'110 •mo PO...., • ..,C!ply 

CCS· 2200A T A&T . SJ-49.95 
OT B.. Dl1k M•f.nframe 

l'.tu111 e d••~ culou1' ...,,,.' slat morl'>f!•IHNild 

OTC·M F· DD6 ...1h 30 amp p,s, ' ' ' ' $625.00 
~ • O•!lo• """ 11t1.tmt'S ..,. ,11'1 ,~ 
OTC·MF •MD l2 (12 SIOI .110) SS00.00 

OTC -M F •M06 (6 slot M l 8) . _ $450.00 

OTC·MF •MO wlo MIB . 5• 00.00 


M1lnfr•me - T .EJ. 

T'El·MCS-112 C12 slot M i 0J .... . 5575.00 

TEl-MCS-122 C22 slot M /0 ) '' 5695.00 


BARE BOARDS AVAILABLE 

ON MANY PRODUCTS 


Double Density - Cal Comp Sys
5'1." o< 8" d••~ conl ro ller W•lll freo CPIM 2.2 
CCS-2422A A&T .......... .. .... .. . $374.95 

SBC-100-SD Systam1 
2.5 MHz ZBO CPU' w11h s.erial & porollel 110 pons 
SDS-SBC100K Kit ........ . ..... .. ·· $269.95 
SDS-S8C100AT A&T .. . . ...... .. . .. $339.95 

SBC-200 - SD Sy11am1 
• MH1 Z80 CPU Wlll'I ~erial & perellel 110 pons 
SDS-S8C200K Kil . . ................ $299.95 CCS-20188 16K 2 MHz A&T ........ $279.00 


SDS-SBC200AT A&T ...............$375.00 


CB2- S.S.M. 
2 or 4 MH< sw11chabJe Z80 CPU witl'I RA M , ROM & 110 

•
SSM-CB2K Kit ....... . .. ........... $239.95 
SSM-CB2AT A&T . . .. . ... . ......... $299.95 

2810 Z·80 CPU - Cal Comp Sys 
2 or 4 MHz ZBOA CPU w/oeriol 1/0 port 

CCS-2810 A&T .. .... .......... ..... $275.00 
ExpandoRAM I - SD Sy1tema 

2.S MHz RAM board expandable from t6K to 64K 

SDS-RAM16K 16K kit ...... . .. ... ... $245.00 
SDS-RAM16AT 16K A&T .. .. .. . .. . . $295.00 
SDS-AAM32K 32K kit ...............$275.00 SSM-104K kit . .... . ..... ........... $179.95 

SDS-RAM32AT 32K A&T ....... . .. . $325.00 SSM-104AT A&T ......... .... ...... $259.95 

SDS-RAM48K 48K kit . . ............ . $305.00 SSM-10488 Bare board . . . .. . ...... .S 35.00 

SDS-AAM48AT 4BK A&T . . . .... .. .. $355.00 SB1-S.S.M. 

SDS-RAM64K 64K kit ... , .. ......... $335.00 15 Hz 10 :?SK Hz mus•c syn1noolur lor S· HIO 


SDS-RAM64AT 64K A&T .... .. . .... $385.00 SSM-SB1K kit. . ... ........ . ........ $239.95 

ExpandoRAM II - SD Sy1tem1 SSM·SB1AT A&T . .. .. ......... ... . $299.95 


•MHz AAM board exp1nd1ble rrom 16K 10 258K S-1 00 Extender - Cel Comp Sy1 
SDS-AAM216K 16K kit ..... .. ....... $249.95 Puts problem board• with in euy re1cl'I 

SDS-RAM216AT 16K A&T ........ .. $299.95 CCS-2520A A&T . .. . . . .... ... ...... $ 24.95 

OT DISK PACKAGE 
Doi °""' COJ1t roller A I t loo(! I CIDI' de" <l••ffS. Cll'1 ... 11 <-•~ntil po..., 
tupp11 I c-..Dln _ _ _ . . $1395...00 

DUAL 8" DRIVES 
Otll °""' QINU 11'1 (.aCm•I ()r>I)' 

21191alclod (801R) ........................... S 9811.00 

2 dbl alclod (OUME) .......... . . . . .. . SUOSl.00 


8" DISK DRIVES 
H1gnl1 ' filllible noa"r' cJ rP ciuvn 1Qll' liidltCI dlbl Oen 

SHU-801R , • . • • .. .. .S •2S.OO 
~I SM· Pnc. , .. ...... . ...... ,,, ..... 2 lor SI00.00 
0..""9 DIFJ11r•' rd~ to.Otl:' ~ i!ltt'llJI)' 

OME-805 (851R oompa111>1C) .. . • • . .. .. . -- ..S 599.00 
Pllgollwo ....................... ... .. S 549.00oa. 

5'1•" DRIVES 
MP1-eS1 MPI 0 -51 . . $ 275.00 

Sgl $-a•a SQ" 004 Den 
fue t R•t:it11 ~•m+11 1 101 :5.A -400 

MPl 0 es2 MPI B-52 .. . .. ............ S :J9S.OO 

Do• 5-o.a au1 0.fl 

MPl-e91 MPI 0 ·91 , ........... .. ........... $ 395.00 
soi S<lei:i 001 Ot.., 11 1r• e• f. 

PE R·F0200 PERTEC F0-200 , , , , , , .•. • , .... , $ 250.00 
Sgl 5><1110 SQI Clt>!I °"" 

QT MOTHERBOARDS 
QT Siience P•ua 

5 ~IDT l !I. I II. I 

OTC·6 Slot ee B•ro board ...... 519.95 
0TC ·6 Slot K 11 __ .. ..... ..... , , S39.~5 


0TC·6 SIOl AT A& T S49.95 
12' 5101 ID• 1 I• t 

OTC-12 Slol BB Bo•c bOO•d . . .......... n9.95 

OTC-12 Slol K kit , $69.95 
OTC·12 Slol AT A& T __ . S89.95 
•&S10111 4 . • i!. I 

OTC-18 Slol 88 Bare b00td .. s 49.95 
OTC-19 Slol K ~ 11 , , s 99.95 
OTC- 18 $Jot AT A& T '. $139.95 

S-100 PRODUCTS 

r>RAM .... K 32K · $28" 95

SD.,. ~~2 kit· • • • • • • • • • • • • • '"· 

SDS-AAM232AT 32K A&T .... . .. ... $339.95 
SDS-RAM248K 48K kit •.•••••••••••• $324.95 
SDS-FlAM248AT 48K A&T .. . •..... . $374.95 
SDS-FlAM264K 64K kit •.• , . . .• • , ••• • $359.95 
SDS-AAM264AT 64K. A&T ... . .... .. $409.95 

16K Stalk: FlAM - Cal Comp Sys 
2 01 4 M H1 16K s1a11c RAM - a rea l memory bargain 

CCS-2016BCK 16K 4 MHz A&T ..... $309.00 

P8 1 SSM 
- - • • • 

~708. 2716 EPROM !>Oard w ith buoll ·i n programmer
SSM-PB1K k .t $15995 
ss· M-P8 AT 1A·&·T·...... . . ....... ... ·s23n°1>11!

1 .••••.•. . .. •.... .. :r.~ 

PAOM-100 - SD Syslam1 
2708. 2716. 2732, 2758 & 2516 EPROM pr09rammer 

SDS-PROM-100K kit. .... ... . ... . . .. $175.00 
SDS-PROM-100AT A&T . .. . . ....... $225.00 

110-4 _ S.S.M. 
2 ..,,..1 110 ports plu.s 2 para11e1110 pons 

Versalile floppy d isk c,ontroOer lor 8 '" or 5'k" 

SDS-VFIK kit ....... .... ...... . .... $219.95 

SDS-VFIAT A&T ... .. ...... .. ...... $269.95 


Vet'Mfloppy II - SD Sy1tema 

New double densily controller lor bolh 8" & S'IO" 

SDS-VF2K kit ..... .. ... . .. . . . .. ....$309.95 
SDS-VF2AT A&T . .. ............ . ... $369.95 

VDB-8024 - SD Sy1tems 
80 • 24 110 mopped • •deo board w•lh keyboard 110 

SDS-VDBK kit ...... . . ........$339.95 

SDS-VDBAT A&T . ............ . .... $399.95 


VB3 - S.S.M. 

80 • 24 x 48 memory mapped with graphic• 

SSM-VB3-4mhzK kit , 4 MHz ......... $399.95 
SSM-VB3-4mhzAT A&T, 4 MHz ...... $464.95 
SSM-VB3-4mhzUPG 80 x 48 upgrade. 4 MHz 

.... .. ... .. ........ ' ' ...... ... ... $ 89.00 
VIDEO BOARD -Ithaca Audio 

64 x 16 assembled & tested S·lOO •idoo board 

llS-VBDAT A&T ............ ... ...... $99.95 

T1 Active Tennlnator 


SSM-T1K kit .......... ... ... . ...... $ 34.00 

SSM-T1AT A & T .................. $ 64.00 


VB2 1/0 Mapped Video Interface 

SSM-VB2K kit ._ ................ .. .. $160.00 

SSM-VB2AT A & T . .. . .... . ........ $210.00 


XB1 Ex1ender Board 

SSM-X.B1lC kit (with Connector) ..... $ 22.00 

SSM-XB1AT A & T ................ . $ 30.00 


Z-80 STARTER KIT - SD Sy1tem1 

Z-80 computer with RAM. ROM , 1/ 0 & keyt>o.8rd 

SDS-Z80K kit • • . ..•• • . ..•••••••. . •• $319.95 
SDS-Z80AT A&T ... . ............... $399.95 

~EX· 16A2 Apple Expansion K il ...... .... ... S37.00 

a.., • 14~ ,. rGr &U..00 

DISK DRIVE lot APPLE 
~ · . ­ di s~ dtt•• ""'1hl cOl'll1~1 re. rou1 APJK• 

APL·5DC ....h eonirollc< . . ' - $535.00 
APL· 5D w /Oul CMl rOller . . . . . . . . . . . . . . . . . $450.00 

8" DRIVES for APPLE 
Con1ro 11er. t ..o e· drives. cab1ne1 & eablo ... •. $USO.OO 


OT APPLE DISK II 

1 Obi :sufod, dbl den, lwo 8" OUME. dr ivvs. with conttoller. 


pwr supply, c.abinel, Cil~ling, documentation & one bO• 

d•• kenes . . .. .. .. .. .. ........ , .... S219S.OO 


OT APPLE DISK tll 

Same os Abo11e - no con1rollor • • .. . ... $1695.00 


AllO · S.S.M. 

Pa••l~ & u r1•l r11 1HJ.K.11 k>t 'f'O;.tf lttiCtf:• 

SSM· AIO K Ki t . , . $159.00 

SSM· AIOATA& T ..... . ........ ,. ,,,, $199.00 


APPLE CLOCK • OT Syal•m 

n ...1 ,,.,.,. CIOCi. • l b•Ul••y oti•e ll. -11p 

OTC-CCA-AT A&T .................. , , , , , .... S12S.OO 

SUPERTALKEA - Min H11dwore 


'SPt't-el'I r.-cog:r.1h0f'l l t.)'W'll'1e ....,u w 1'$p.1.1.lri..- & ,...-11.e 

MHW·S'fl.K A&T .... , ........... , , ........... $275.00 
2·80 CARD lor APPLE 

l ·l'IO CP\J c1r<1 ._,,,. CP1M I~ tou' AlijHiit 

MST·Z80 A&T ....... .. ............... $289.00 
MJCROMODEM • D.C. HoyH 

A.Ito •"•wel' Ci t.I I l'IOQ~ C•JO ''°' All'o•e Ot s.. 100 
DCH· MM2 Apple modem "'" '' " -- ' ' ' " ... '' $3•9.95 
DCH 0 MM100 S·IOO mooem ... "''' • '' '. " •• 5375.00 

TEXTOOL 

ZIP* DIP II SOCKETS 
.. 

16 PIN ZIP" DIP II ... , .... ... ........S S.SO 
24 PIN ZIP" DIP II .....$ 7.SO 
40 PIN ZIP" DIP II ... , .... ... , . , .. , , $10.25 

'Z ERO INSERTION PRESSURE 

WE ACCEPT M/C 
VISA & AM EXP 

Veruftoppy I - SD Syalema 

PLA CE ORD ERS TOLL FREE TERMS O F SA LE: Cash. checks. money orders,COMPUTER ~l VIM crod l1 cards accep1ed . A lso C .0 .0 . orders u nder 

SYSTEMS • $ 100.00 M in.mum order $10.00. Ca lifornia r••i·
(CONTINENTAL U.S. ONLY) denls odd 6'!0 sales tax . Minimum shipp ing and 

1-800-421-5 I 50 

INC. h andl ing c harge $2.50. Prices oubjacl to cl'lange(EXCEPT CALIFORNIA)
IS620 ~oulh lnilt,. ood Avrnut without notice. International sa les •n Amer~can 

Apple Is a trademark of Appl• Compu ter. Inc . dollers only.IJlwnd•I•. Californ ia 9021>0 
CP/ M and MPf M are trademarko of Oigilal Research ,

(2 1.l) 970-09~1 TRS· 80 ls a trademark ol Radio Shack . 

Circ le 332 on Inquiry card. SYTE January 19"1 37J 

http:1HJ.K.11
http:S219S.OO
http:SUOSl.00
http:SJ-49.95
http:VER�52S.16
http:VER�52S.01


E'REG 

We're not selling it. The JADE Catalog is the best, and the best things 

in life are free. We will send you our new 1981 edition describing over 

4000 microcomputer parts, components, boards, systems, accessories, 


64K RAM Board - Cal Comp Sys 
4 MHz. bank ..1eclab/e, IEEE standard 

MEM-64565A A & T ..... . ... .... .. $449.95 

Memory Bank - Jade 
4 MH>. IEEE S -100, bank ultttabl~. 8 or 16 bit 

MEM-99730K Kit, no RAM ..... ... $219.95 
MEM-16730K 16K kit .. .. ..... . .. . $249.95 

MEM-16730A 16K A & T .......... S299.95 

MEM-32731K 32K kit .. .. .. .. . .. .. $289.95 
MEM-32731A 32K A & T .......... $339.95 

MEM-48732K 48K kii . . . . . . . . . . . . . $324.95 
MEM-48732A 48K A & T ...... . . .. $374.95 
MEM-64733K 64K kit . . .. . .. .. .. .. $359.95 
MEM-64733A 64K A & T .. .. .. .. . . $409.95 
MEM-997308 Bare board . ........... $55.00 


ExpandoRAM II - SD Systems 
4 MHz RAM board expandabl~ from 16K to 21J6K 

MEM-16630A 16K kit . . . . . . . . . . . . $289.95 
MEM-16630A 16K Jade A & T . . . . . $339.95 
MEM-32631K 32K kit .. .... . ...... $329.95 

MEM-32631A 32K Jade A & T ..... $379.95 
MEM-48632K 48K kit . . . $369.95 
MEM-48631A 48K Jade A & T . . . . . $419.95 
MEM-64633K 64K kit . ...... . .. ... $409.95 
MEM-64633A 64K Jade A & T . . . . . $459.95 

32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 2114L '• 
MEM-16151K 16K 4 MHz kit .. .... $169.95 
MEM-1615JA 16K 4 MHz A & T ... $224.95 
MEM-32151K 32K 4 MHz kit ...... $299.95 
MEM-32151A 32K 4 MHz A & T . .. $349.95 

16K STATIC RAM - Cal Comp Sys 
2 or 4 Mfl: 16K static RAM · a rea l memory bargain 

MEM-16160A I6K 2 MHz A & T . .. $279.00 
MEM- I 6162A i6K 4 MHz A & T . . . S309.00 
ll1EM-l61608 Bare board ....... . . ... $29.95 

THE BIG z• -Jade 
2 o r 4 Milz switchable Z·BO' CPU with serial 110 

CPU-30201K Kit ..... ....... ..... $145.00 
CP -30201A A & T .. . . ..... . ... $199.00 
CPU-302008 Bare board ..... .... .. . $35.00 

SBC-100 - SD Systems 
2..; MHz z.so• CPU with serial & parallel J10 ports 

CPC-30100K Kit . ............ ..... $299.95 
CPC-30100A Jade A & T .. ....... . $369.95 

SBC-200 - SD Systems 
·l Milt Z.BO• CPU 111ith serial & parallel 110 port• 

CPC-30200K Kit . ............. .. .. $339.95 
CPC-30200A Jade A & T ... .. .. . . . $499. 95 

CB2- S.S.M. 
2<Jr ·I MHz •witclwblc Z.BO'CPUwirh RAM, ROM. & 110 
CPU-30300K Kit .. . .. . . .. . .. .. .. .. $239.95 
CPC-30SOOA A & T .. .. . .. .. . . .. .. $299.95 

2810 Z-80• CPU - Cal Comp Sys 
214 MHz Z·BOA •CPU w l s•riol 110 port 


CP -30400A A & T . . . . . . . . . . . . . . . $275.00 


DOUBLE-D - Jade 
Do11b/e dmsity cott troller with th e inside track 


IOD-l200K Kit .................... $299.95 

IOD-1200A 8" A & T .............. $389.95 

IOD-1205A 5'!." A & T ............ $389.95 

IOD-12008 Bare board .............. $65.00 


DOUBLE DENSITY - Cal Comp Sys 
5'4 " or 8" disk co11troller wit It free Cl'! M 2.2 

IOD-1300A A & T .. ... . . .... .. . ... $374.95 

VERSAFLOPPY II - SD Systems 
New do11ble density controller for both 8" · 5W' 


IOD-1160K Kit .... .. .............. $379.95 

IOD-1160A Jade A & T ...... . .... $439.95 


S.P.I.C. - Jade 
Our new 110 card wilh 2 SIO's, ·I CTC's, and I PTO 

10l-1045K 2 CTC's, J SIO, I PIO .. $199.00 
10I-1045A A & T . . . . . . $259.00 
101-1046K 4 CTC's, 2 SIO's, I PIO $259.00 
l01-1046A A & T .. ... . ............ $319.00 
101-10458 &re board wl manual . . . $59.95 
101-10450 Ma1iual only . . . . ......... $20.00 

110-4 - S.S.M. 
2 serial 110 ports plus 2 parallel llO ports 

l0l-1010K Kit ..................... SI79.95 
101-lOlOA A & 7' .................. $259.95 
IOl-10108 Bare board ..... .. ..... .. . $35.00 

lOOK DAY CLOCK - Mtn Hardware 
Crystal con lralled S -100 clo<!k w ith NiCad backup 

IOK-1400A A & T ...... .... ... .... $329.95 

SBl - S.S.M. 

15 Hz co 25K Hz music syntltcsizer for S-100 


IOS-1005K Kit .. .. .. . .. . .. . .. .. .. . $239.95 

IOS-1005A A & T ................. $299.95 


TB-4 - Mullen 
Extremely l.N!F'satile extender- board wilh fogil' probe 


TSX-180K Kit ....................... $55.00 

TSX-180A A & T ............. ...... . $75.00 


S-100 EXTENDER - Cal Comp ys 
Puts problem boards w ithin easy reach 


TSX-l60A A & T ... . .... . .. ......... $24.95 


VIDEO BOARD - Jade 
64 x 16 assembled & lcsted S· /00 uidco board 

IOV-1050B Bare board . .. ...... . .... $25.00 

IOV-1050K Kit ...................... $99.95 

IOV-1050A A&Tsale price ....... $139.95 


VDB-8024 - SD Systems 
80 x 24 110 mapped 11ideo board with keyboard / 10 

IOV-J020K Kit .... ...... ......... . $399.95 
I0V-1020A Jade A & 1' . ... . ... . . .. $459.95 

VB3 - S.S.M. 
80 .\: 24 or 80 x 48 m emu,-y mapped with J.trapliics 

IOV-1095K Kit, 4 MHz ............ $399.95 
IOV-1095A A & T. 4 MHz ......... $464.95 
IOV-l096K 80 x 48 upgrade, 4 MH?c . $89.00 

PB-1 - S.S.M. 
2708. 2716 EPROM board ruirlr built-in programmer 

MEM-99510K Kit ................. $159.95 
MEM-99510A A & T ............... $239.95 

PROM-100 - SD Systems 
2708, 2716, 2732. 2758, & 2516 f; PHOM prowrw1mu 

MEM-99520K Kit ................. $219.95 
MEM-99520A Jade A & T ......... S269.95 

Single Board Computers 
I 

( 

6502 computer with printer, display, & keyboard 
CPK-50165 lK AIM ............... $374.95 
CPK-50465 4K AIM ... ...... . . . ... $449.95 
SFK-74600008E BK BASIC ROM ... $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power s upply ..... . ....... $64.95 
ENX-000002 EnclostJrc .. ..... ....... $49.95 

4K AIM, BK BASIC. power s upply, & c11closurr 
Special package price . . . . . . . . . . . . . $625.00 

Z-so• STARTER KIT - SD Systems
z.eo• computrr witil RA/11, ROM, 11 0 , & keyboard 

CPS-30010K Kit .................. $369.95 
CPS-30010A Jade A & T .......... $459.95 

Motherboards 
ISO-BUS - Jade 

Silent, simple, a1Jd on s ale· a better motherboard 

6 Slat (5W' x ¥. ") 

lBS-0618 Bare board . ........ . ..... $19.95 
MBS-061K Kil ........ .... .... . ...... $39.95 
IBS-06JA A & 1' . .............. .. ... $49.95 

12 Slot (9 \\" x s·•,") 
M8S-121B Bare board .... ..... ... ... $29.95 
1BS-121K Kil ....................... $69.95 

MBS-121A A & T . . .................. $89.95 
IS Slot ( l4'h" x 81"') 

M8S-181B Bare board ......... . ..... $49.95 
MBS-181K Kit .. ........ ............. $99.95 
MBS-181A A&T .............. ... . $139.95 

Mainframes 
MAINFRAME - Col Comp Sys 

12 slot S · /00 mainframe with 20 amp power supply 

E C-112105 Kil .............. ... . $309.95 

E C-112106 A & T ............... $349.95 


DISK MAINFRAME - NNC 
Dual a~· driu~ culouts with 8 slat motJrcrboord 


E S-112320 with 30 amp p .s. .. ... $699.95 


Video Monitors 
9" B & W MONITOR - A.P.F. 

H;gh QMJ/ily~ hiRlr resolufio1J uid-PO m onitor 

VDM-750900 9" monitor . . . . . . . . . . . $149.95 


13" COLOR MO ITOR - Zenith 
The hi m s color you 'ue bl!f!n promi'!f.i11g ,YOlu.i;e/f 

VDC-201301 .................. ..... $449.00 


12" GREEN SCREEN - EC 
20 MH:. P31 phosphor uidt'O moflitur wit!r audio 

VDM-651200 12" monitor ......... $249.95 

SUP'R'MOD II - M & R Assoc 
Color or B & W TV i111c-rfa t<-e rcc.·ommt-nd~d for Applt• 


IOR-5050A A & T ................... $29.95 




• • 
• • 
• • 

peripherals, and software. All you have to do is ask for it. Just circle 
our inquiry number on the reader service card 1n the rear of this 
magazine and we will send you the best. It's free and it's easy. 

Accesso_ries for Apple 

16K MEMORY UPGRADE 
Add 16K of I/AM to your 1'/tS-80. A/Jp/e, or f;xidy 


MEX-16100K TRS-80 kit . . . . . . . $39.95 

MEX-16101K Apple kit .............. $39.95 

MEX -16102K Exidy hit .. .. ......... $39.95 


DI K DRIVE for APPLE 

5 '4" di.•k dri11e w ith ro11trollt·r for Y'"" Appl< 


MSM-12310C with Controller . . . . . . $475.00 

M M-123101 w / out controller ..... $375.00 


8" DRIVES for APPLE 
Om /t() llr:t , DOS, lu-fJ 8" driucs.. cabbw t, & r:able 


Spcciol package 1>rice .. ...... .... $1475.00 


AIO - S.S.M. 
Pa rallel & .seria l interface for ) 'O Lff Appl 


JOl-2050K Kit . ....... ... ...... .... 5159.00 

TOT-2050A A & T .. . ... ........ .... $199.00 


PRINTER INTERFACE - Cal Comp

Sys 


C.•11t m ru'cs l}'P•~ Jt O cn rd w / f irmwn rt! 


101-204 lA A & T ...... ... ......... .. $99.95 


APPLE CLOCK - Cal Comp Sys 
Real tim~ dork w1ba1tery bntk-11 p 


IOK-2JOOA A & T .. .. ...... . ...... Sl19.95 


S PERTALKER - Mtn Hardware 
Sp.-•.~rJ1 tP.Cfl/lt~ it ion lsynlh rs ;:er w / spl.!aker & mike 


IOS-20 15A A & T .......... .. ..... 5275.00 


Z-80* CARD for APPLE 
Z·80 " CPU card w ith CPI M f tJr y uur Appl~ 

CPX-30800A A & T .. . .. . ..... $279.95 

MICROMODEM - D.C. Hayes 
Auto a •IS IL'"'l dia/ moo~m card f or A pple or S· JOO 


IOM-2010A Apple modem .. ... . ... $349.95 

IOM-llOOA S-100 modem .......... $375.00 


Micronet Modem - Micromate 
Dirt"'C'I trm r1ecc wl aU 1H icrom ad r m II / l' fJ/Url!s 


IOM -2020A Best Apple modem . . $275.00 


Sper1ru ,1irs J1 i in ten sity i 'ldu$frial t-.ra scr 

XME-3100 Without time r ...... . .. ... $69.95 

Xl'tfE-3 101 With timer .......... . .... $94.50 


/,, S, En11itwt•ri111J UV ercrsrr for up to 48 HPHOMs 
XME-3200 A & T .. . .. .. . . . . . . .. . . .. $39.95 

8"DiskDriveSale 


JA DE's new dual disk sub-assemblies include: 
Htrndsome metal cabinet with proportionally 
balanced air flow system . rugged dual driuepower 
supply, cooling fan , cable kit , lighted power 
switch, approved fu se assembly, lin e cord. Never· 
Mar rubber feet, and all necessary hardware to 
mount 2·8" disk drives · it's all American made, 
guaranteed for six mon/hes , and it's in s tock! 

Dua l 8" Sub-A1<.• embly Cabinet 
E D -000421 Cobine/ hit .... . $225.00 
END-000420 /:Jo re cabinet ...... . .. .. $59.95 

Single s ided, double density d isk d rive s uu-syHlcm 
END-000423 Kit w / 2 8" drives ... . $9~)5.00 
END-000424 A & T w/ 2 8" driues $1195.00 

Double s id<'<.I. duu u lu den• ily d isk drive s uh-syo lem 
END-000426 k it w / 2 8'' drives .. .. $1495.00 
E ND-000427 A & 1' w/ 2 8" drives $1695.00 

8" DISK DRIVES 
Hichly reliable d rmble dc11Nily floppy rii•k driveN 

Shuga.I 801 R •ing lo s ided , double deru;ily 

MSF-10801R SA·BO/ll ............. $425.00 

Special Sale Price ....... .... 2 for $790.00 


Si~mens FDD I00-802 s ingle sid ed , doub le d en s ity 

MSF-201120 6 m o warranty . .. .. .. $395.00 

Special sale price . . . . . . . . . . . . 2 for $750.00 


Qumc Dnlll trak II double s id<<d. double dengity 

M F-750080 SA ·851R compatible .. $625.00 

Special sale price ........... 2 for $1198.00 


JADE DISK PACKAGE 
Doublc·D con I roller kit , two 8" double dcn~;1y driuc• 


Cl'I M 2.2, ca birict ..p orner supply. & ro b/cs 

Special package price .... . . . .... . $1395.00 


DISKETTES - Jade 
Bargarn priCl's on magm/ice nt m o.gttf! tfr· ffJt•d io 

5 1A" ein~le 1dded, si ng l~ d e n~ity , bo x of lO 
M!l1D-5110103 Soft sector ........... $27.95 
MMD-5111003 JO sector ..... ... .. . . . $27.95 
MMD-IH l 1603 16 ~ector ........ .. . .. $27.95 

f,• l," double • ided , double density , box of 10 
tMD-522010 3 oft sector .. . ...... .. $39.95 

II" s in11lc sid l11 . sirr ,:lc dcn• ity, box o f 10 
tMD-8 110103 Scftsector ... .. $33.95 

8"" ~i nJ:lt.• s idl'il. duu blc dCnti ity, box of JO 
Ml\ID-8120103 Soft secror .. . ........ $39.95 

8" do ub le sided, double den• ily , box of ID 
Ml\ID-8220103 oft sector ........... $57.95 

NOVATION CAT 
:wo baud, a uttJ answPr arr'.gina /l' ncor1stlc m odNn 

l0)(-5200A Special sale prit-e . . . . . . $ 139.00 

D-C.-1 T J(JO ba~ul. c.ti rt'<"I cot11Jt>t:' t m udc·m 
10)(-520IA Special sale price .. . ... SI 70.00 

• 7....- 80. Z-80,.\, ond Eh c lcucrZ •tr~ rCt."Olfnlz.ecl l rL\demurk~ 

of 7.~i l o~. Inc. • CP/ 1\1 i .. u rci:hH -·rcd tr11d em urk of Digital 
Re:filenrc h Corp. •CU.ASIC is a trndcnu1rk or Compil or 

System s. Inc. 

Printers 

SPINWRITER - NEC 
6.~ f:PS. br'·dire(~/foP1al, lc.'ltcr qua lit )' wUll trac tor 

PRD-55510 with 16K buffer ...... $2595.00 

BASE 2 - Impact Printer 
132 cps, bi-directfonal, tra ctor fC"Pd , & J:raphirs 

Pft 1-13100 ............ . ... .. . ..... $649.00 


DP-9501 - Anadex 
9 x I J dot m at.rix. 220 columtr , 200 cps, & craphirs 

PRM-10501 Standard DP-9501 .... $1395.00 
PR 1-10511 with graphics & 2K $1450.00 

MICROPnOCt:sSORS PROMS 
7'A!O ............... ION> 2708 ./.';(Jn, .. .. .. .. . 8.25 
7r80A .. .. . .. ..... J2.f.15 IO for s.59.00 
6502 11 .00 2716 12.Sv .. .. •• 12.95 
6800 .............. 11 .95 27 Hl 5<· •• " •• ". 12.!15 
68(.rl .. . .. . . " 17.96 IO for $99.00 
6809 . .. .. .. . . 39.9'; 26.'J2 5<• .. .. ..... 39.95 
~15 .... 24.00 2732 00 .. " . .. . 39.93 
8080A ..... 6.59 27511 51. , ... " .. .. .. 19.95 
8085 . 15.95 
8748 ............. 59.95 
 2 lLO'l 2 MHz l.2t; 

Z-80 SUPPOfn' 211.o'lA J Mflz 1.50 
3881 PIO .......... 9.00 2 114L 2 Mil: ..... 3.75 
3881-4 l'/04 Mii< . 14..50 2 1141..A J MIU ..... :1.00 
31182 CTC . . .. .. . .. . 9.M 21 •17 7()r1s ......... 39.95 
3882-1 CTC4 MIU M.95 4116 " ............ 4.00 
3883 SIO . .. ..... 29.50 4161 6-IK xi . 176.00 
38Si SJO . .. . .. 49.50 112117 2 Mfl: . 6.75 

1121'i7A ·I Mfl1 ...... 7.25 

·~· 

6800 
MK41lll . . 18.05UPPORT 


682 1P .............. S.95 
 SUPPORT 

68'l8P ........ ... ll.95 DEVICES 

683<1 P .... .. . ... .. 22.50 
 l!:.!l2 ............... 4.95 

G!l>IOP . I8.7G 8214 ........ .. ..... •1.6.~ 


68001' . " . .. .. • . • . .. 4.90 82 16 ....... . .... 2.9a 

68521' .... ....... ... S.79 8224 ........... 3.25 

6875L .............. 7.40 822-1-1 .. . • .. . . . .. I0 .00 

68ol88P ........... 2'\.00 822.(1 • .. . ......... 3..11.'i 


8228 ............ . .. 4 .9.'l
HA!JnMTF. 
8238 ............... 4.9a
GENERATORS 
112<13 .. . " . . " .. 8.00MCl441 I ......... . I0.00 

tr.!00 ............. M.95
1.8-13 ~Uh xtn.I . .. . . Hl5 
112GI ..... 6.00 

UAFn'S 82G3 .............. 13..!l.'l 
A YS-I013A .. • .. • 5.26 8200 .... 6.llO 
AY3-1014A .. .. .. 8.25 8257 ..... !ON> 
11!100'iB .......... 5.26 8259 ............ 17.90 
Tl\1$60 II .. . . . . . . . l>.00 82'75 .. , . , .. , .. 49.90 
IMll-l!rl .. . .. ... . 9.00 !!".ml .. .. .. .. .. lS.95 

············-··········-·········· I PLACE ORDERS TOLL FREE I 
I Continental U.S. Ins ide California ; 
I 800 -421-5500 800 -262-1 710 ; 
• f ur 1'r•chntr~I fo r1 Lm"t 1 ·~ ~Jr C'ui.f;m1 1•r ."'l·~ ·rr · ifi• rnl/ • 

I 213-973-7707 ; 

I ~~l»:EI I 
I Computer Products :
I 4901 W. Rosoci·a ns, Ha wlhornc. Ca 902;\0 I 
• T ..: HMS OF SAl.E: Cu.f! h. dn'<.·kr;., ,-.n ·d it t•ard~. or • 
• I'urchn!iC' OrclC'f~ from timil ifi••tl fi rnw;. muJ in~lit uhuns. •I 1t.•1in imum order S lfl.00 C"ali f11 l"n ia rt'loliid(•nlic mid fj••;, tO)C. I 
• Mlnimum sh ip)l in,: 1rnd /111nrUi n~ ~·h uri.:.re S::!.ftO Prit:i tlJ: •I and nvailehili ty suhji..·el In clwnJt{_' wilhout nn t k't'. I.................................... 


Cfrc fe 333 on Inquiry card. 
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:,!,\ UlS3~".t 1'~ 
~S 74l$363N 1 <I!) 

"4L53fiSN Ott 
14L~JMN !)g 
741.,$J67N 7:1 
." 4LSJ681-~ 1.3 
t4lSJ7J:t~ ? 7~ 
74LSJN..N ,f!J 

M i 4l.SJ1' i f.9 
83 IJ.t.SJP« 1 ~ 
I~ 74\.$.'.)ij.~N 1 ')$. 
I 4'9 f4lS:).6t.r~ 6) 

1'9 1.elS390N , !16 
ro 7..LS::J~ 10iS 

2_ -l / 4l53!)SH , 10 
1 19 74L~~ 2~ 

'YI 1"1,,$4l4itA )l)S 

"r•L~ 11r., 
~!ii 74LS670t~ ~~ 

'illl .fPL$1J~N '!)'J 
11~ .fl1l590N 1 lf9 

98 .BI LS'97Pi , 9J 
~ fl1 L$'1ft1'.' 1n 

LINEAR 
1~ S'i!. "'" 115M)6 I ;l 

:i' !J~tl 14') 
LM 105H /}') 
U olllOSAl-1 29-t,.1 
L~ 79 
LM!)(,'llC~+t .l5o 
L~M Qlti 
Lf.IOO"_..,,. 69 
LMJC6-4 ll'!t 
1..MlQ?CK'H 24 
L ~fJOeCH't"' 9fl. 
LJ.OO'il..;. 14'io 
LMllOO• ,,$. 
L '-'0110.'C~'t1 ~ 
L '-Q.~1'1 1 7$; 
1..J.()111 1 rs 
LM'.)le(;N H 1 49 
LM.ll U"H 1~ 

LMJ2()f(-:o;• 149 
LPJ..lXlfXX• 11!1 
L~·ll,t' 12~ 

L"-02lil. "!16 
LL\)2'.>!;tl 1~ 

L"'°39N lr.1 
LM.li4()1{·.0:· 1 4'1 
LMQ.+Clf•XK• 11$ 
l~·ll)' IH 
L""10UH I~ 

LM:l-lbtil 1~ 
~ ~ 

'""""''u.u.ri~ 

'°M.J 76N 
LMJ77N 
L MJ80CN. N 
LMJ81 N 

'"'°"''l t.llMtN 
Lfl.111 ~ ,...,..,., 
NESJHllT 
N'E~WJ'..,,_ 
hE!tfl.IT 
~,..,.. 

ti£ ~· 
~!(~l'V 
PfE!t61'\11 ~1 

ke.01N 

tl!).........
'.,:n.s........ 
71i!i 
I;'~ 

"' ,.. 

L... 1...s.ec.N,N .Ifft 

i.tC1488N I 4!li 
MC1·189N 1•G 
U•U"!JflN -89 
U,4 •!-!.6N I !iO 
l "' li3(ION 79 
J M l&l(JN ri 
O .H&SON !i 
l.M IM!IN 3'DS 
0.4:}11 1N I 1~ 

l l.t2000N ~ 
U.~~IN ~!iiO 

tM!">17N 'J'9i~ 

CA.30•31 <' 19 
CAlOllBT 1 "Jf) 

(!A)0111 J-'9 
Cl.JO]Jl ?90 
CA:tO;}Sl :15 
Ci.lo::t9l I .t.9 
CA)()-161 1 ..u 
l~N 

Cloo>9N 
CA1C«>N 
Cl:lo6>N 
L"')OO~~ 

(:AJOt!CN 

""""'' "CA'.ll:l82N 
CltJ06JN 
CAJo<!IJN 
CAJOll!IN 
('.A.lOfJfiN 
CA.Jo!JlN 
o..:inor 
CA:)1 ...g.f 
CA;)l<ll)N 

GA3,Gm 
C.01!)0"( 

CA).401N 
J41°.)fl 

!.tCJ.'lflJrl 
5035,... r.r 
Cl.1r,OON 
l-M.ll)()QH 
'MJ_~H 
U.l.)909N 
llC.t.IJI t~ 
~T;}lioN 

ACfil"J.H. 
r.c-11},l 

'.,
l.2!i 
!PS 
;I ~... 
'·...... 
·~... 
'"2'4'i...,..,.,. 
;jLJ9

'.,' ..••1 ...~. ,., 
J'll!i

J"' 
!1'} 

".. 
'' "o 
'"'..L...1'0.:H 

l,Ml0:JN •~ 
lA.~71()1'~ 11 
lJ.'111N H 
LM71!it.l 
L '~T;'.'J'.; Ii 

L~7'l3N 1-1 
LM1.)j}N 
1.M;41Ct4 I~ 
lMTollCN-u 

?f.I ll(:AJ~ ... 
9i!1 UlNioD'1 
.13 Ultf]OC)J 

I !i 5U7S4.!,C<t' 
='!i 5""7614.SHI 
roA S.•l/~S .:>t.i 

l 1:,. S1Hl6-l!i I.I 
JJ S."-.11).l) .J N,, ollrl"i~ t~ 

l>'U~72N 
s.N754'1JN 
~~1>1 >lN 

"J1J 

'".......
••... 
"' ,..... 
'" 

99/4 PERSONAL COMPUTER 
St.1>U'ac.ol04', 

=~Ba'1c-All 
BuiJI In. 

$1099.00 ' 
1l 

t-f.""\ r• :, 
m·MUSICM~CH IN E gc 
- WITH 9 VO ICES! 

• M"' 11"1;$1.nitn.a..,,~r~10;1:r • llr~ 
ri!1!n'Ullbt-=n • u'"' .."' .t,Ot\ti11lll;r.rf!ILr 
"""'ol)(l1 • P'..fri~~P'Ghr°"'lll.JfllW'! • "'4_1 
i.r...~ . ....... . 1P'1Wlut 

&J.U• J<;lll•llUl ll $129.95 
FLOPPY DISK DRIVES 
.tF'I l!!.l •S' O. Ml 1rad.i. ?71100 

Sl'.a;yir1 ~Cl).$'." l~ lr.a(h :xl5 00 
Sl"~BOQ<8Q 1R lr "4 7$00 
S.emttlH 'S/'hAU'1 Comutil1~ .L'IOOc4 

I f'D0. 12()-Cl() Jl900 
PEASO '-A r.IO(Jt n~ Du.11 lt9SOO 
WAt.fOQ•$1~MFNS !i ' . °""" ~ 00 
t.t J.111 ()!,~).-Owl )4000 
'IANt.0 $1{M (NS ~,ei 0r..,i ~· • .)95! 00 
wMtQO ·S. l[MEt~$•: moo 

C!SCCO..TINE:NTAL $,.E.C•"-LTll!S 

Ill.Mii Ll•J .W-tr¥W'tf loOC P.'°'11ecr ~CCI 
llbh'l LllM l..QUC Ui;i"d:lll EOCO 
N1.. LIM ~~ 1.:Z H-0 
llllA.l-IOl l OO JJH1Jll:rtlbe FH'Q..tl'C)'~ 

'4900 
llld ll-l llQt.llLCQC Pia 5000 
Id tN £coxmr ltyC Pl~ 2800 
111• ~M ..,,. SI«< lox ­ 1100 

::tg·, 1 . :m=~: 1,.{~ 

SEMICONDUCTORS 
~SPEAK! "tr 

DIGITALKER'" 
Speech Synthesis System 

D'o90IGll"LKEA 11o aipMCJ1 ~~19fTI 
CUfliMl"iJ ol~ · N~ MOS ini a­
g•lttd C.-C"""" illi;onhllll• 11~ 1:1"Q(MIOI 
C"-0 1:5PQ fl"4 IM~ ROM Md ....nen r.rl60 
....aie..Je~ t ''"" ampt.l•ltl , ""'3 iOllM-9l' 
D'OOr.IQoH..._..\em ~~~hq'I~ 

IMt(l'lltlC)\ot(l>f!O l l'lf"'IJl,ll'tlitN~•llO 
~tJ! ~MOl~SO&OO\. ~I OINllt, 1 
rl(l (J'rol60f11n'1o YOICH tan­ ~ 1-)"ll"-)li.0 

• ~al tly ~t~PICC 
IO(pttf'O it. 00!~ COftlf'Cllo4 

• DtlliQned WI De l!u.ff' 1nUtff.ac:OO to motl 
ooov&lr l'T"IQooll)(;eDIJll• 

• 15fl. oouitit• lkldt~ ·~ll!l:Wltll 
• Miit litm&.'e, A!'d d'MOlff! "t ll'OoUlt 

• Nl lllf.llt"dled.oft.ard9r'dYHOI ~l-• .Aadr*1i:WS 1l'JIO. l'.ll RO'-' dA' nc.1t, 
• ~IH ..Al 11'.&!IC: Otcloo.0 
~R()6.t\. m_...,... 

• t.t lCAOeUS.. com~o.i 

OIQITAIACR' • OT1000 s.ir Gont.lnMI 
DMll'dlllitl • Wtlll. ll.dl&• t~oillllt\dl 

OOW.. •U1Kttr -Qi'I ~~ lttyiJMQd 

~tMallo~611>M~ $ 485.00 
OIOrlAt..KER' .. DT•O!IO.CnlpMI ilcM'bl.llld lntiir 
Cl9'f\IU;.,. lnl'"' 'JWf CMOn ..-.11111tlQa'I O.algn 

ti Apple·n.16K 
~ or Apple·II. Plus $990 
~~ DISK SYSTEM SPECIAL 
,...... - Apple 11 Plus w /46K Supermod V<deo ~oduto1or 

O.sk II w/Controlte r lrueger Based ROM Card 
Reg $2.2?000. ACP Pnee 516 1900 SAVE ~01 .00 

t 5'm:l~l0 
Ctwe!onQ~l'O 
~~Uf'flTMIJlt 
-cw. 
tut~ X ID s-.-wm 
lnlrdl:·IDCtriltOlltr 
AJ !.~Sr-thf1im 
16C" ~119o11 
~ C.. AroloQ CMp.t 
1.)-K.f", 4\~ ,.,.._°"' 

11 8900 
18'l00 
11qoo 
2'900 
1 79~ 

2WJS 
mos 
2~'i~ 
•&1<6 
,,lj~ 

'~"' 

DS65 Dq;-Src\:J S.:J,.&9 00 
A.I.'* G•JC)':Jd l%jri 6 1500 
OC tt.ltt'l il.!tdl!l't1 II J;19gs 
~· ..~, i;wu mao 
o.u.u -= ~oo 
P;tKAI Larq srswm .i.MJ IX' 
P,)la! Ptnln ~ •SS DO 
~C¥d •811 00 
~S'SCIT4t'P~ 6..."'!JIJ(' 
CvoV1rO~trt°t"<'t 

~62$-00 

l"~JlC:\-' (J•,'I 
~~t1Cb"~ 
tJ~H..!.'~~ 
~uws~11t 
l f, o, U;qJlk 1q 
(\ts..r~~· 
B l-t'W(C~·'*" 
l"iN'.-.tcf $, tiJII ,. . 
" :.J,•of" 

Cl~~ 

NEW APPLE PRODUCTS 
• ".r.Pf\{i kli - ~"""""'~­~ 
~ ....a ~­ 1,p S-1 9'1$. 

• "lllT­ ~ lt • "4V - flW'Jtr,_, C~· 

• 00$ u 1.1;11... 
• MMUll~1'cilAM:!i:iW. ~et ­

CU""Qlllitfl ..-11 rnaf U2'1 'H •• G\rnlfs ~D.1 
• "'tAll «A.MO" ~ P""'"H(£1S.JOXlt.r 

.wt'lal! M "«'* hMOO 
• "Sl.C"""-i 4,V - 10-. A.DMtbi'e~ 

menttld .-ii tnMI D9~ 
• ISlill APfl.f IO IMlK Ol$oA.C*Vf " h~JOknl;r 

lcdt !i'<"ll l,. S451M 
• ·•Htt ''°"""'!\ s~~!lcm 
• "AH\f c-mc " ~ nrpui n 
~r $.11 '00 

• t'l"'tJ: N'f\f MDDf llil fft ~b<rstO 

'""" """ · · 111;z..r.r~111mac.1'deir,1&1 :nwts 
• I ~t>1.glfllll t.,."Vt."'*'*' o:J!i 1*111" 
~~ ru <M St•!oOCO 

• MICllOU:of lill - CC ...,.!ft Slli'H 
• 'CtC4f(f(ll~ m.it ... "-'An 

or~-t. U49tS 
• VNCK~l'Rlm!Jc~ ·..,.~£St, 

• ft ~ ~ Vti.C« 1'*'F stiJOO 

• C~ 1 1~2'CP\.or.11Jat~ 
t;ptllClf'IOU~ .l//l'Jiul'dhl~ ........,., ~ 
llQ.la!df'(l ~lf1' 

~--\'i!rW'-i.cto;»~ 
• P'.nulilrna'I~ -"-'~ ... 

r.~QCl1611t!dYl"-Huil~ Wt» 
- ~~-nl~mata•"Ollflmt5 

bt ~~t lr 11'1'1W...1ftt..tiil-­· ~1..,."'" '° ' t"'"-Cfl1 
• Sr-tn l !~ 
• Ju:~ 5'"ttt 'i\-J.'1 ~ ll'llrtQd l'Wln,., 
• ~fw c~ .. ~ s...,.olP9'1l coo.. 
• J\l ' ili~Zt;.~ r iA-'H\(,. 
. -. £W"C.l'~l li' 

'''" 

....., 

I ll!.~ 

NEW APPLE SOFTWARE 
1 lUCHTIW ·~lwtW4'5DllbmlP.n .. ..!lil..,,.."•t9An~CllM':....,~ 

J.un~Clel>, 'Sl.t. 'ft Slin'l~SMiel!lllVIH'iJM 1.""t'i!i 
1 11~a.dlrl!l'lll....,_ ·1•1'e.~int~ut: s•OrJ'M ~ -.._ r11ht'Mlr.:tt11 · U • 'i!I 
~ ~ - ,,,,,,...•~vi ~~~ .-,......,.,,....... wn 
~ -W.l'f Utt5 ~ 11• .ra.uo CP, w Sdl"""'1 c""' "'v 

AATARr soo & 400 
Personal Computer System 

ATARI 800 $825.00 
ATARI 400 $449.00 

A"rAi:tl 800 lncludlfl:!: Com,pulef Console, BASIC l ong C.lrtodge, f.OLIC.lhon 
Sy!Uem M osuu Can ru1ge,_BASIC Langu~e Progrnunm.ino M onual. 8000 Pt!'.in0f5 
Manuol wJNCMeboo'o.. ~ 6K RAM Mod~. P~'ftt S UOOly. TV $w11c.hi &o.. 

your THE
earbones... 

BONE FONE 
~, 
., 

• s EllS 
• JOGGERS 
• SKAURS 
• CYCLEJIS 

Mt/FM S'll!f!Ct 

""!Uds and 
wts ""' body 
'Mlf'I'°"" 
llo ~ 

'\'0.1~1£! 

A,, Ou•a.,•ndtr1ig ACP V•l1.1• 

O•LY $21.95 

LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Time and Cate DlgHal 
Display with Back. l ~gh1 
for N•ght UH. 

. ,.llff-..U.'fl 
• ~IM~ 

" Ouar\r LCD 

JI.., 

376 BYTE January 11>81 Circle 334 on inquiry card. 



• S-, 00 :J2K ,..,.,,,-...., .z11.~ 1 

ASSEMBL ED 
45fln :i. 459 00 
25Qn o;, 1189 00 
~'" Bo<Jrd 43 95 
Bare Bo.ud w ··.ur w rt '!. IV'>~ n\Um 

MODEL 2085 
64K DYNAMIC RAM 
MODULE $800.DO 

··· ' .~.,_ ..... . " 
Tho VISTA V·80 
Distil Drivtt Sy&:tttm 

,,,,,, ~-"1'""l I ,,_ .... l. llr)Q 00 - ..... ~ ·9'.. ..~ 

ATTENTION VIOEO HOBBYISTS?!! 
• OOX: UUILOt RS 
• IJSIE 1\$ REMO TE TUNERi'TIM E.R 

1111 F'ULL SCHEMATICS AVAll..JIBU! 
• FOR ONU U.90! - FAE[ WllltJRCH.\Sl 

l .. .a. .. I.< , ~ ' .. . ,, ' .. 1 

NEW, UNUSED COMPONENTS
1"• Be CA ' VbT-1~1 V\klx'JJKlll R1~1• 

u•.•!I 

' ..., .... S :JV.H ,,,,., 
L :r ,•t 

-.-.-S1:12.:>-4 

$74.95 
Pie.r:u" Cou Fot Vol'-4me Oiscounr.s: 

"·.. 
IMS STATIC RAM BOARDS 

bK. S1.i11c 
16 Slil1 •r. 
.l~K. S1ar1r. 

250 n 5 4 .J-0 ns 
520 00 s 189 00 
5'1·19 DO S399 00 
s12 oo ~e29 oo 

M Qldt1l t:)l 

• Coeon l•ai• '< 1r-;:1.N••r,.,, ,,.... 
• , ,,..711 1...., ,. , , ,r,-'l f'""'I 0.=• 

1rv1r...:""1r.wi· ... 1""1<-'r ;i.•u•• 
1 rJ.,,,. 1< .·.r • 

5~1.~! so s~~1~~ ~?t~.~s '"''" 
'b.­ ·.. .. 11L r .1e ·• • .'l"· •.r l.'• '!I•/• 1 .....1"FJ 

.• .,, ....... p. ~· 1 ' ""• ·· · •1 
,....1 .· .1 ~· r~i:.1> 

.'· •••,. •• .• • •~J u1 .): 

1 tlt:.'!!0 , .i ·• )"'" ~.... ,, U , 1• .<:! •!.'iV1 
... , , '•I 
••.Ill I~ t,• 
.r ,. • t• 
.! 

IMIDO MICROMODULE '• PRICE LIST 
1 ,• f'()(l r ,Q O[~li l P".:;JN Pl(J: ll; [>I ,...... c, .., .. 8'...r1 11.· ~· ,-,...... .. 1·1 ~ !:I 00 

:'-. ' .: 
·,tT. tl 

'" '-;,,t,; 
ot1;;/~ 

,,,_., ,........ 
.ro 111 

"'", ,
•JI',<·,,. ,
' .. 

J...l · •"< •• I $,,.·;~ 6J Cc' "'" 1.> nO •I 'S ~ 
, . 5 • t,• .... ... !'L'.'.l"-1 ,,.. 

C-1•.!I r.: ...30' -·~I'"" 1 'l' •t t ... ft, .a•" ,(1()0) 
p ... .......... Ill.. -' "i':)(} 
C!('.1.,p ,tf•. .,, ,.. ')""'• 
li ' • • p,.. • 1(1,. . 1• .1 
.....," l "" to A! ·m{l.f'\I ~-' •:Ju~ 
0..11 ... ....u u1 .i.i"'J>t-1 . tio >)' J 
J... ~ l P~[)U k M,! •,i ""' • 
L l""Ct()•. • P.,~ •,. 1'\m•'l . lt<tt• .tU 
tf cn.......... ~Jll'.\" MJ !,!o-"J.1• 
,,. ...,,.,,•..,.... 1 1 .o v·AJ~· 

. ... •,• 1• ·~ ,r. ·., •.•.,... ,]
l.' i> <;~ .., q.-,.•,t 4 4.(,.. 
t~' IJI' "'•'Ill llfl •J! ,'Q;.lt>',. 

C.0.- 11 •••••, I• " 
•,t ,•t,.,...P.. ..,11.1,..,,.. .11 ..,t,,,,,, , 
r1C11.,.,..,, . a.,,.,,., . ..... ,,110 rJ1 ... 1 
'''" •1.1•• • T.M "'' L•• ••1,111ic·• 
t. J.' r 1rJ . 1.;• 

r.,, ......, . .. .J h t.i o1 I 

s • 5 s ., 95 
7 95 

PERSCI MODEL 299B 
DISKEnE DRIVE 
J. 2 Mbytes C;J;l)3C 1t y 
fun~orm1.med~ max. see~ 
time I OOMS 
ACP Price . .... s2· 199.00 

VISTA. V·300 PRINTER i:i:!? 
.g 25 CPS. Full Cnarac1er

f." ­ ,. OalsyWheel, 136Column 
Model 
No. FP1500 $1995.00 

Z·BO/Z·BOA/8080 CPU BOARD 
r Oft Nrill'll J108 11­ ~JOI lN;h1d..:! i 4SO,..~ I 
• ~on jt,imp • Co"'P'.,.•lt -lo•r•a 
• l-b0.lu~"1tadl!l"l(] lri":-U \ ! tl~O. 
• 2 llill .r.1 itr1 ..~ 
• l ~ ~'"' PC B.:..11 •·1 I 1..1 • • 
• 'Ql' •,,.l11 ~.-.a"3l1· ~u0 

8080A K't 
S080A Assemb le-Cl 

5•100 MOTHERBOARD SPECIAL 
8 -s fol cxl}Jnd3bte w ·9 conn 
cog ~69 95 NOW S5~ 95 

MONITORS 
...-;.. ;_ ~ :i. \· 

'• •7r.. 
!.r- ;'1'1.•lf 

•.i.•.•• • • 'I 

.. '} 1..1 

v 
'.' 1)· • t ... tl,I -· · · 

DATA BOOKS • COMPUTER BOOKS 
1 l(: r,•.1. •.-• I•• •!> 
. ,~ll 0,,,•) [L • • ·~) 
•. i (L ll.IC!IJL;i 1,•.-.._. : •('I 

,ALll. • 01ao111111i: aoo111. 1 • 11.lll LI! ..,. 
..,...,,_ IJl! .,:'h , 0 
..1'Pt' 1,... 1.• - ~ v 1 

4DaQA '""'¥.lm-~ 
f,8(()P...-J·,.n-•..i 
[ '1Q r1 rx;r¥1"•'"-..v.I 
, Id 115--n .,.!lw.Jl t."~'.V •' *' 15. .. .,,,. 

J 111S.- Ror-.-1s..iu-·1 ~. or'l. ¥1 o.....,... 
WIH · h1 i.o "u~ 'I:_. 19 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAJR PRICES! 
1. Proven Quality Fac1ory tested products onlv. 

2. Guaranteed Satisfaction 
3. Over S1 ,000,000.00 Inventory 

1981 CATALOG AVAILABLE SOON. 
~nd S2 .00 for ~our cop~ of the most compJele catalog of computer producls. 
A mu'!lt tor •he serlooUs computer user. 

MICROPROCESSORS 
:~ 1 1•,t£1 •. 11 1."n 
.' · ••· • (d,. q , f,.1:11 

zoo.. . 
rn~.... 
(IJt ..... 
......,lo 

~ ".• 4t.1• •t 
SAU.8(11(1) 
~, ' 
. Jt,1 . .... ....... ,,, .... ~.. . 
( l,• ··,l• •.'.IUA 
\.. ~'• (). 
r ·.c;,.• 
t 'l.f\." ... 
'- '• I Ull.... 
t...oc<f:l ,•o •,• 111 
~~;·f' 

,..,,.,., 
ADVANCED SUPPORT 
4l.tr,1 1 Ar.tri l '>...c.- <• I J" '.JQO 
:ij:'.1;'- AHh ~' ~"'~\Ill ll".i~ ,.,,.u,,.,. ,,.,_I I~ 

il..trrt!.1 1 , tiMA C.­ t l ft 'J') 
MA~•, , •Unt._...a tn:..... ,.... 11! '1~ 

Z·80 SUPPORT CHIPS 
f• ol•l(.I /!I 1.-.1U ll T!i 
l"'-"" ' 'MJ .t (J ~•u r O'~'!I 
......;H.:; 1<; :: -..u•., 11 1:. 
,•HlJ,(. t •~ .t lJ J.• •tr 1 :0 ~ 
."h:'.lf"I... ... . ·!I I/IV ,/j :n. 
,• ~ A 4 V Vt•.t )I · ~!lo 
t ..-i'.ll)Q , ·, !.'1q 1'\Y. 
:~!A..1-lJ ol ~l l.. t"./ J~"'l 
l..,..,~, :!i '.'Ht l "J9" 
: ....1.. •,KJ. ~ .. 'J 1,111.1 .. . .ofCl 
:'V ,IQ: ~~1 U••.t M ~ 
.. . , ••• 1(1,• .. ., •.•• (J 1· 1 ~ 

8080/0oas SUPPORT 
~··...,,,.. ~.. ,.... 
"" ;-·"! 
".i.''l. 
.~·''!I 
.!G~,,, 
"';•.,,., 
• ~...;1 

~'!:O 
r:~ 

I .?"~ 

, ~·~ 
1;""' 
.II!) ..~ 

1~ !]!1 

n,ooo SUPPORT CHIPS 
1til 1.'PI • Plr~~ 

::: I ~,! 
t ... 'f ~- ...... 
. .. 1 1 1•1_·, 1 1 
'"-1 ! t.!;.U'l Lll , (...,1 
•~ J ~ (.... • r Iii 
• 'I' ,11 r:1,1, 
• ft ' .'!°.•1 "'1...1-. 
t"•.O t,i - ·· 
• IAI',:' P.l,. 4,.u• 

' "·'''­ ~ .J ' •• vO'.:>C 
Ill~ 
~....... [\.,fl> ,... 
V(l.Mflll 

""'" 
SHIFT RECISTER SALE 
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)CC119G .1_2!," 9fHn '4.fl~ XClllV . IW' yauow 'ISi 
.')(CUIC .191.t' clear •!tixomiv .IZ>" ~Clltow tf1t 

Xd""6R . I&!" f'Od 5J$t 
;xa~ . 1~"9rittn HS~ INF RA•REO t.£0 
XO:!iV , 1.1.S"yellOw .it/U V.."111.V...xUJli"lln 
XCS2'C . tW• CIH• •JS• 1RL.-s.m 

DISPLAY LEDS C .c. - Comm<>• C"hodo 

Ht p,~ 'rvP• POl•rltv Ht Price 
. 2-10 2...~ DL141 C.A..-1ea A00 I . ~ 
. lOO '-'95 OL7'6 C. A. -fitU ~ I ~ 1.49 
.12!!! .1$ Ol..10 C.A.-tc.o .-600 l.'9 
. XO l .li'§ Cil..M C.C.-ttCI ~ ug 
. XO 1-2:Si OL.lJO C.C.-red . UC .~ 
..JO) .15 F NOlY C.C . I .l!ol .'i"i 
rlOO ,}'5 P NOJYj C.C.. ..35.l .15 
.JOO U:5 ~ N05GJ C.C. (F N0500) ..$1)) ·" 
.D> .-41 FND$0l C.A. (FNOiLO~ .$00 ,ft 
-XIO .99 HC~P-3"°l C.A.-fH .lo:> lSO 
..JOO M HDS.P-l>'Ql C.C. ­ red ..IOO l..SO 
. JOO ,t'j IWJU·Mll c.c.,A. H.0.-ted .JOO 1.as 
. JOQo .~ SQll-7611) C. A . ,'-H,C.-ye1 , ~ l.li 
AO) :M 5Qll-J'UJ C.C.,R ,'"4,0 ,-y•I • .JOCI I~ 

C.A. ­ onnga­ 00 .'!ill> .9t *'Z-11J:> C.A . ,L..HO.-f'•G . JOO .M 
C.A.-o1ar1941 :t. l . 561) 
C..C..-or,anig1t-OD .¥0 
C.C.--;;iir.i.flilO ! I .$60 

.99 
;9'J 
.tt 

50l;f•nJl 
$0U-1?SO 
r.ou-mL 

C.A.,R,H,0,-roCld ~)l)O 
C.A . ,L.M.0 .-telOI .•JD 
C. A. ,R .M.0.-rcid .•:» 

L~ 
l.:r!i 
l.l5 

C.A. ­ 0,.119C ..$60 .t9 ~1'50 C.C. ,R.H.0. ­ rod .4)) US 
C.A,-HQ-00 
c.c.-t•ct .! I 

~ 
.~ 

.M 

.'1 
501:-1100 
SOU.-U02 

.,)(J~g l. dlg.FIHO 

..ll?\.g l. dlg-~ LHO 
.&lr.l 
.600 

i?..00 
U.00 

C.C.-t.i:O .'560 .M SOl2-lJIM Ovcimge. cttar. t.!.I) ,MO It.~ 
C.C.-lltCI .-XIO L25 .. ,.,,.. Pl\O,O )(fls.1orooco-1tot .t!'J 
C.A..-ttiCI 
c.c.-,.a 

~XO 
.~ 

U!J 
l.'49 

LIT·1 
MO~lO 

Pnoto XsUtor Opto•ISOI. M 
Optk1U!f l ~l..Ttl1r;O.l"'4!r 1.a 

7~LS.l'Sl .,._LS11'l ...."L.5l:I ...... 7-ILS I.$$ Ll'l l•LS2ti·""'-'"74LS.J.7 NL$l5$ I. It li11LS2ll l.<111·" 
MLSJI r•u;m7•LS15'6 I . It 
14 L..S«I "-.1' ""' J.tl..5157 ... TillLS2tJ ·..." ,r:?,J&!~'.0~1~Is;,~s ... 

Me11u Mll ·R·94 
RV.t.NAV so - JU'lA IK 
R'V•NA.YSO-WA ~K 
RV.t.NAV !iO • ]OlA 10.t<; 

~~:~:~ ~g: ~! .~S 
~~~~:~ ~g : ::~ iM'tt 

LOW PROFILE 
(TINI SOCKETS 

·
l·H ..... !0-tal 

.;>!) " ·" ... ... 

.2' ·-ti" •20 
•l'l ... .n 

"' JO·."!! .is·" .J7.ll .l6... M... .... ·..." 
.41 ~ ·" 

SOLDERTA IL !GOLD) 

STANDARD 
,_,. ...... ...... 

.JS .!I·"_., ... " ... ... .-...... ...... ·" .... 
u a 1·.co" 

I.lo) ·"' .... LN.... 1...'·" 

::i.~~"f,f~t.1c:"::r~ I 

eui' mo1.mt. 
p,,, ..o . 

l!llP• !letlm 
tJOP· ICOotim 

·~P-Ml>at1m 
::~~ 

SO LDER TAIL 
STANOAR D fflNI ..,. ..... ...,00 _,.1.4 Din $T 

l!i pin 5T ·"... ·" _,, 
II Pitt ST ·" .J>•
Npl., ST ·..." -"... ... 
ti oln ST ... ... ..I 
JlllOln ST !..~ l. N 1. 1S 

.4Q Pin ST .... .... l.IO 

WIRE WRAP SOCKETS 
(GOLDI LEVEL # 3 

Put No. P1r1 No . 
~ ~ 
IJOP·IOI< IXIP..200K 

:::~ ::.-:,~9 

.... ...... ...... 
IO-lnWW ... ... M 

JO pin WW ... .., .511..,
149lnWW ,!) 

16 DlftWlfl ·"... . >O 

llr>lnWW ·".90 ... _.,
iOPln WW l.19·" l.OI 
~pin WW .... I.JS l.lJ 
14Pln.WW 1.:tt .... 1 . 1~ 
31>ln WW 1.0 1.u LM 
)6olnww 2.19 i.91 1.19 
ICtOl11WW 2.l'l .... l... 

CAl02iH CA- LINEAR C"-""N 1t5 1/4 WATT RESISTOR ASSORTMENTS - 5%'-" CAJO»H 1.J> CAJl.JOH UI 
CAlOOiN 1.>0 CAMIN ,_.. CAJ1<40H 10 Of\m 12 Otim U. Or.'1' U C»tm 2'2 0.hm 
CAJOl>'JN CAXll:N 2.00 CAJl lWIH '1.·"2' ASST. 1 s-... 2> o~m. ll Ohl'n lt Orim ,, Ol11J1 ~Ohm Sl .9550 ­
CAD"iON '·" Cl>JQUN .... CAl*>lN ...l.-2'5,_,, Iii Of\m 12 Otlm LOO Ohm I~ Ohm ISO OllmCAlDlllH CA.)600N ).1(1C"-N ... 

ASST. 2 5••- !9> Onml2Q OhmUO Ohm .]JI) Ohm 3'0 Otlm so- Sl .95 

Pa.rt No. 
10t$1PI 
~~V/Kit • 
HOfiCPL 
1'105EV/K1t • 
1l0-1CPL 
1lD-1EV/Klt'" 
1116CPl.. 
1H1CPL 
ra:lllCR 
7alPG 
120$~V/KIP 
1206C.JPE 
~E'..V/t<.U · 
)20'.l'A l ?O 
1201A.E;V/KI,. 
12CllPI 
f:mlPA 
Jil1olPG 
12M.£V/Kl t • 
12L6Al .ll 
nl&c-IJ I 
129'01P I 
12111 JI 
7211CUt 
12.!tlPL 
nxiAIJL 
7226AEVJM.ll" 
1'2401.IE 
1242,JA 
~IJ~ 
Ja01J£ 
r.&51PA 
:l'!MIPC) 
1SUBCPA 
'6tiSCPA 
:t62'18CPA 
MJ)CCPE 
"4.ICCPO 
l'GA2CCPO 
16iOCPA 
I069CCQ 
1211CPA 
1:2t2CP'A 

14CGJ 
Noaz 

l •COO """' Jo11CIO 
74C:l4 
t•C2'G 
?4Cll 
1'C<~ 
lie.I 
1"1C7J 
HC74 
14Cl!5 

HC.a$ 
74C1JIJ 
14C9l 
t 4C¥.i 

"°" 

o~mL 

Function 
CMOS PrKlllo" Timar 
5"10PwillU:l'I Cl'll~ . )(Tl,, 
l.tf.i Olgl1 A/D [LCO Orl11t) 
IC. Cheu le Bo.atd. Dhtiit11y 
l~ Digit A/D (L£0 Orl"-'C') 
IC, Ci r.cull BOHd. 01!.pl.ay 
lVi 011)11 AJO LCD Oh- HLD­
l"'1 Digit A.JD L.t.0 D~'- HL.D. 
Low lbltery vo•t 1ir'1<1lc,a1or 
CMOS 1. o Slopwa!cl'\{Tlm•u 
51oP-•tc.h Cftlp, xn. 
T0414 C:ell"l•tiil0' 
Tarw Gatt•utO• Chip, XTL 
Os.r;:IJl;i.to' Conlfoller 
F10Q. Counter Chip, XTI,, 
&l'Vllt DtCIGO Co1o1nu:u 
Clock G•r'ltlt10r 

Pfic6 
l4.-'!So 
12.9:5­
16i.9S 
)i..9S 
~.'JS 
Zl..":K 
J.l_'i5o 
1lL9S 
2.2S 

12.!6 
I'll.Ii$. 

US 

• Lts 
~ 

H.10 
u.~ 
J,9S 

4 Ful'I.<;. CMOS St oow~tc" CKT J.l.tS 
' IP' U'1C. Stapwatdl cnlp, XiL JUS 
l-Ol9l t UAl'W. Countu C .A. 12.~ 
&oOl9l t FreQ. countu C. A . 3.115 
£•01'i11t ,.,eq, Counter C.C. 21.95 
4'01111 , LED UP/Down Cournat lU!i 
•Cit~1 Univ, l..EC Otl"'• 10 . ~ 
LCD""" Dttlt UD Coun,.r ORI 11.2:5 
l·Ol9H Ul'l l li . Ct>tmtlr lLts 
~ f<1o1ni;tloniCounter CMo, XTL 7.&.~ 
C""'410S S in Pr09, i •mt rfC·Our'tlU .a.ts 
CMOS Ol'lilda· "°'y-216 RC T1mer 2.0S 
CMOS BCO F>rog. Tim11r/C.ount•t 6.00 
CMOS BCO Prog. T1nwr/C.ount-.r 5.~ 
CMOS Md ilm1r C• pin) L«i 
CMOS !i!o& Timar 11• PIR) 'l.10 
CMOS OP' .Atnp Comp•r•tor ~MV ?.25 
CMOS Ort Amo E.-t, Cmvt, SMV f .ts 
CMOS 01.1•1 Oo Am1> Como. SJllV l.'M 
CMOS. Tri Op Amo Comp. lOMV ~.JS 
CMO~ Quad~ Amp Co.mil. lOMV 7.5rll 
CMOS Q1,.1u OP Amp Como , IOMV MO 
vo41•g• con""..,,., t.-r. 
~flm 8.alld-GAP' VOil Raf, OiOde 2...~ 
Volt Raf/tndkator 2.Si:I 
Veit Aat/llld Joutor 2.!.0 

• INTERSIL'~ IE.\IAl..UAnON KITS .... 
1.15,_,, 
us 
2.49 
2.$'i.:r.,.... 

Jo.ts ,....'"' .... 
5.l> 
1,!0 
1.!0 

·"·"....,LHIXl2C.N N"-'illN '-"_,..LINEARLMJOCLH C.10 LM~D2H..,,LMUCLH LMrolCN Jg_,,
l,.M340T~ L25 l,M?D':IN1.H0011>--0H 5-.~ _,.TL.OJ'ICP .29 l..MJtn•J:Z LM~ ICN _,.TLOJ?CP l.:tt t..Ml llNLMJIOT• l5 1.25 "" 
LM).11P·$ .>$T L07-llCN 2.U LMJUN .61 

LMJ)JN JAOLMl' IP-12'LHOCl1CD 15... 
TL.OmCP Ut LM.M lP-K LM?JtN l ... 

LM1',C.NTUl&tlCN u• LMlt2M 
··"... " -'° L Ml42Pol2 ...LHOO'MCC !!.IO MCU•ISCG l.l:IO 

l.MlOllH ... L M.UiP.JS ... LMT"7N .79 
LMJl41N ...L.MJDICN ... 1-MJAIN ,_,.LMJ02H I.ti L.Ml50K LMlD-J.&N "" 

L..Mli)IH .... l.MUJl)N ....LflSJN "·A4" 
L.MX6H ... L FW.N 1.00 LMl'S8CN ... ... L~J:S!iN UD~MXi1CN L.MUaN l.1$ 
1.MXllCN .... L.F•N UD L.Mµ"l'lf l.25 

L.MlSIN l .00 L.M1.t9'N l.HLM:k&H .... 
LMlmK 1-<S LM.lMN L1' LML'M&Y l.1',_,, L MlXIN' .... LMLMXIN 2.'KLM.JJOCN 

LMl1'lN 1.20 1..r.HB17No9 l..i>L.MJHH ... 
LMJnN .... I.MUHN 1.IOLMJJ2H Mi 

LMJUMP 1.15 L.MJION 1.1> LMJ"'N l.?S,_,.LMJSIN LM200'11' ....LMll7'r 1. » 
L.MJNN .... LIY'lif,17PLMll1K '-" 1..MJMN ....L.MJllCN .... LM2111P '·"'••1$,,,, 1-.M•N ·) 1.1'LMJHN l.Mlll P· I 2.2S 
\..MlUN 1 .4~LMmK~S \.Mlll9N ,... 
U~:mN l,l>LMl20K-U· '·J.!O" L~:MCION ... 
L M>t2N ...LM1:10K·LS .... L:MRIW:N La,_,, L F)MN CAOLMlZ>T -5 LM"°'N 1.15,_,.L.. M>MH ! .00l,MJ®T•li 1-1> l.Ml'U4N ,_,,TL.ft4CN ....l,,MJ20T·I$ 1.2' 11..Ml91$1..i 
'T'L*CP u;LMm:t't~ .... LMJJl6N 
NE:SlOA LOOLM~N RCllJll:iN '·1.25" 
NEs.?l'A ....t..M:tl!tOZ. ·.0" AC~ISlNO ).ti,_,.NE~IH A.C4ltitTK S.tlLM1HN .....,NE"5H....LM.114.Z '·" RC.. lflTK ......,,NESolOl>t uo K.....,,LMllS.Z 1.40 
N£.S44N ....LM»i.Z 1.1$ KllUl'I .... 
NESOOA l.lD Ll'\t"..4:.00A 1.20l.Mlln 1... 
NF;~VL.MlJ1MP 1. ~-s ICl.SlllO 
LM~N ·..."'LMJJIK .... LMll:*N '·....." 

LMU9N l.MU600N 1-"'-""""" 121LM~N "5lMN I.tit.MJIOK..S L:lf·" ,.,L M!ifi&C.N ....LMllOK.-12 I.IS 
L MY1Y 1.25l.M)IOK.-l!i l .lO ~$1CN .... "'"'" 

CC;$(1QQ ... co­
C04DCJI ... CD,.OllCD- CMOS 
C04007 ... co-

L.,c°"""" c""""
CCMOO> .2' c""'°1C""°'I .... 
c~ ... ... c"""'C041)10 ... CD-t~IO """"'' ,.,C040JL c...... C04Sll """"'' ·" 
C041>11 C04Sl4·.25" C"""'6 .... 
co~u. C000<1 ....... cocm c,,.... l ,J$<;.04(114 I. It C04SUi 
C00015 l.J't c~ C04~11 

COtSl9CDCOSO ·"...ca.o" ... 
C041U1 LI• C04'UO 
COllHI ... 1. J9 COC$li """"''c"""' 

l. lt 

COIG19 ... l . l"J COC$11 
co.... CO>i~"'J"°""" 1.'J!co"''° Ll1 
C04... ....co.on C045o'll 

COlazz I.Ii' com-.o C04Sl52"'" '-" COOl>J ... co.... CD45" 
co- ·"Co.o>t ,'19 CO•!iU 

CO<o>S .Zi COIOM ·,.," C0472Jc.,_ .... C040l0 C002• 
co.an ·_.." MCUQJ 
C0001' ... MCL40D "°""' ..... _,,C0001l MCL4"11 "°""' 1-'• _.,CO.OOIO ... CD<<ll• MCU412 """"' 

_ 

CO«l-Jljj ....CDIOl!i ... MCJ,.4419_.,C0411111 .... CD40U MC L4.UJ 

•10 On1'1'1560 Ct1rn~ OhMUOOllrn IK 
ASST. 3 Soo. L2t<. ISK UK. 2.>K 2. 7K 50pc;L. $1.95 

2.
··" " lt J.JK UK !i.&K 6.l!IK'-'" 
.>S ASST. 4 5H. l~K IDK l>K l>K llK SOpCL $1.95 ....·" ,_ i)K J9K 

ASST. 6 5H. ,"".., <IK"'' l>K IOllK llOK"'' 5-0pct- $1 .95 
l .:t l!OK l.IQK, 2lOK llOK 

I.JI 

Ul. ASST. 6 s... ClllK "'1K ''°" IJ'DK 50pe~ $1.95 ....._.'I.<? ·" IM L,2M J . ~M """ : ,2M 
1.29 ASST. ? Sa•. 2_,1M J,JM UM .a. JM i.'M 5 0pCL $1.95 
1·.:0" ASST. 8A Includes Re1is1or Assts. 1·7 13 50 pcs.) $ 10.95ea. 
1:19 

S 10.00 Min. Otd...- - U.S. Fu"d11 Oniy
.... Calif, Rinl<l•n•1 Add S.% $a1" T1t11 S.nd 41, Po1111;• fo r yaiu r 

1.11 Spee St,Ml:t - l5f 

,,,. Po11.-gt-.Add S"plu i$1 •ln11.1r•nn• FAEE 1SB1 JAM ECO CATALOG
II:ts,_,., ' PHONE 
Z."........ 

It.ts ameco , 4~:(\~~~89,IU6 
IUS J
IL'5 MAIL ORDER ELECT/IONICS - WOl?lDWIDE.... 

1355 SHOR EWAY ROAD, BELMONT. CA 94002 
lllll PR ICES SUBJECT TO CHANGE 

ll.1$ 

378 BYTE Jan.,o.ry 1~81 Circle 335 on Inquiry card. 

http:Jan.,o.ry
http:5-0pct-$1.95
http:M.UiP.JS
http:Os.r;:IJl;i.to
http:01!.pl.ay
http:1'2401.IE
http:7226AEVJM.ll
http:12L6Al.ll
http:so-Sl.95
http:14Pln.WW
http:v~-u_....11
http:lJ'lllJl.lo
http:SN1416.JN
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~~~ng:,c1L1Cror Clock Modules JOYSTICKSMICROPROCESSOR COMPONENTS 
12\IOC 

JS.SKAUTOMOTIV E/ -&CSOA/B0901i SIJPPOAT [J£VtCES DA.TA ACOlHSITto.tf 4CONTINUED1-­
INSTRUMENT I NSll3DA Cil'U 	 1 et ;s.10 Cano•n•1 11-C". M..t11.q l .:1. 

DNJtt 1-D<t 1".... t/Q.. ta.. ~ L.""' ftDQIJi"C l;:N l·•llA/OC-·.,,~~tli-c.... M"noj ll.14 
C)l'ltl'I Pr l911IV " l f •r.,ptf;Of! llDI 

CLOCK 
'"'" OACllO«!l.C:ri U-B-<16"AC•n... ~·tto. c-a. fl.4"i l U. rt. 

~ OH511 ,..,._,1 l""I °"'"'"' I,.. o,.c1mn.CN IO-lMfJ.•,..C•"• · 'l!lcro.co.....-a. u.:T'i.J l .'lloAPPi. i-C ATi ONS : 
• 11"1 da-0. •i.,oc1act11 ~t• G1 ...1• • loo< ,I Qol..,...• 0 ,.Ctm:ILC:N U-U..IO{A COO>">H,Ht~l."'- 1 ltl 
• Al1•r-M•t'.ke1 4.... ta/ D1nO•lo1• 11~ 0 ...C~l;N U•(LIQ,IA f;o11 0111 .. tL"'1-IJll' t •• 

A Vc1« .k • .S.r•l•m C.Onloo •('II..,°'"" "' ~. o,r,cl.l'1h.c; N IP.Q-.1Q;A c;.o".-..., .. ·~:!O"> l.IA . .._,. 
J!l'•l•m"""'Ulllllll 'Ltli r;r>qm l ..f;.ft1- 1 w.,.nr1.w..... • t,• A l1cr•f\-l'l'\tflMCULL 
IJQ C• Ptna"" l91Ul ..rW.1 t 'lo A'o' HO. J :IOIO. .,,.,:VO UAAIT 11.'9!1• 12V'OC o;pu. l"uru. 
...J1t"""'1•.....,•C...,..._ O • lnf-#>t IL~ t------RAM 'S------1 JVC.CO 

pO....,•red l n.1tr..,mf\h, 
• Port.1blelb•H•tY 

P't'6t- C:a-,m. l lO (U'!. .. H 11 1 
!>Tot. lnhrr ,._., ~= ::: ::~1!:i.~•< m1c: :: JS·6K 6K Lin.ar Taper Pou •••• , •••• SS-25 
P<Got• 11"19t ton•••• •IO fl>f'll lFu turat. :Buotn O.l .. sircan doPla.v. l.n1~rn;m l crvsal t iml!'­ '-"' nDJ r.t:IU N114 S1M1c 1.-.. JS· 1 OOK 100K LI Mar TaPfl 'Pots • , , . • . , , $4.9S. 


b1t100. ~ o . 5 ~-/d4Y aa::u r. A~io .d•1Play br"llttncnieoncrol 
 PIM, O VA Con~ooo 
l•r... l t'ltr••""•'C...,..,.01 '"'"' mo n.'11•1 hm, 1 ti J VC-40 40K t2• V lclM Conl•oll•r in c.nci ..• 55.95 


logic, D•rolDV-eoJOI hlt'Cl,-olblt! 10 bl lllf', blu!-grHn.oreeo& 
 "'-· C llT Canlfot'tlr :: ~t~lll!~ ~-~ ·!~~~II ~1-------------------4 
'""'11(,eyD,..a.rQn;pQll'lnLlrlH• 
0<1 1l lilu1 R.•ul.,., 

vl!'llow. Cor'f'll)t.eu~-jun Gdd sw 1 1cho~ ru~ ''"'· ~= ;::: :::::~:~:::. ~: AC and DC Wall TransformersMA 1003 Modul~ ......... . ... $16.95 
 5.ll'•l•th 1*""'11"'•'-~"' ' l.lti 11111. ~HitOl<~ILGo,., ...... . , ... 
1-Uol Dl ·O lf'rd .0•11.f MK• k>I• "°' 711•· • Pll'l • l$f 1llf.l:!Qwol 'A 
..0-- Ol·Oit'Kl 'llon 1J l'l.r::tilJlotr J.• 1111L. J ~ ..4!il1tlt.lllln1l..•....••t '"' MA1023 .1~· Low Cost D'tlt.11 LEO Clad!: Modul• 8.95 1•..t41·---~· ...,_.,,,__,,.., ..c-e- a 1·0i•Kl ..nHA1 or•1V>t1 -1~ .P i ll ..........o-,,...-so.tn•tn(lt1"i•~r1<1tdJ4.W


MA 1 026· . 7•• O'g. LE 0 Ale,-m C4oc1t(Th~n'u>mttlf 18.96 111' t1Jl"OllU l'l'4. Qyf\Jml"' ;"lloln1 •.tli .......... ,,,. .1 A( .. 
-- fl800/fi800 .SUPN>RT DEVICES l,llM2\•JJ .,,.,.,ll"Ull'Oo'lt fll.9!1MA6036 ,3·• Law C011 Dlt litl l.E O Cle ek/Timar 6.96 
MC.Ml)( MMJ IA...tlo ~Ill N.-1 5h'll~ r... IX'-''""""'!.•MA1002 ..6'"Llf0 Oispl-1y 0'9. ClocJc. St )(fg,rm•r 9-.9!5 
M~lf" MPUw1 l •C~"...-""'"-' lt.,. hO••~ 111'»1•1 O,..wmlot f'.,11~ o..:- . f'I 
M"9it]l.IY"I I.lid ~l.1bc 1'1AM 
MCWI P9,.pn•1• 1ruu ~11-1 (MCIW."lt ~= ::::..,._r !:;-~ .~=m~,. .::: Ptr5 r:1.o . !noos R tm)!!-• Price 

fi:<J National semlcoocluctor rvi.:.a Pt....,-""y '" ..."""fl' c.-i•o.t1•• .. .. t.n.•~HlUlll-J Iii"'- Qy,..mlc tstn• IV"f'DlaJ .. "' AC 260 1l7V/60H.i: 12 VAC 250rnA SJ.9'5 
..,_C'UIU *-•1-11:.t • o t.1 LW.C .....»O W..'t t.011~.....,_,,. t""O~" · J(IC.fl•C•o-• '1 ca1~t.~I "-'Mi AC 500 111Vf80Hz 12VAC 600mA 54.95 
McfMiot ••r"<.m.•t-IC:- A4H•lor • 
MCUM ~ ..nc.""'...0¥1 :k• • I O•t • M 1a1u ~= ~IC~ill.41 ~:~~:;:-< "flln !~! AC1000 ,, .,1,vVl!l/600HH•. 1: VVADCC 2100•m••oA !!·. ~255 
MC4MI IM!llJDOI D+tt1-1 MOULlti.'I LO.ft ,....,...,.~,..L •Mi Miiie µ ._ 0V9200 ~ ­RAM SALE MC...J ;.1CQtoh"'°4lt1l 1•u• 11.n rM~ ~,. ~l• llc DC 900 1WVJ60H.i: 8 V'O-C 6 0DmA $3.95 
Mc;.qlll .._ Q".111 J.5bt.. """1- T " "'-'"'CITitj •-n 1----- PnOMSfEPROMS-----1"---"""".=-=------=-==-=-==-==----1 
--MICROPROCii$SOR CH IPS II'\ vv L•auaM 11qco,.i 
.i•t"lli'C• C to\Jf ""'..~'• Ut.U4"1 U"ll 1Lo\ 1tJ> qowi CONNECTORS

MM5290N-4 CMK4lt6/UP04 161.. $4.95 each l t;l,D 11»11 C PU(r.lO'l.llloV-1..,l(lll,., •.tl i\.'l!i lll"l ~AOM t4Y, ·-'V. a lJl,f' 
1611( OY l\.AMIC AA '4200NSI CO-IW c._11u- 11'1!1 111"-l"lu:;:n.Hollt ~ l~AO~ (i'"""41 *'V I 
ti E ACH $J~J.951 4lOO !EACH! $-ol.150 .CO/IO~ I :otM- M"V IA..llo l ll:'111tt1~•H UM,[lf'11t()1,11 ..._tll 

JDl;~l •OC CPIJ'- ...fSl "'"' iC ..... T•""• "•"'••l 1., 11; : IW- tM. 11!.,. IRO M(fi.:.rotJ CS.1..... •\VI r.~ 
MC~~ NI~ ..1(1"'<• L"titl'I lh t•• '-" ..,.._ <t I ~I .... l.."U :OU f'iJIOM H ... 

\ Gf( OYf..;AMIC RAM (UCNSI 
MM5290J-2 CMK•11s1u•o• 1s1 • . S6.95 each 

lr~5a:D81'4 M..,_1· 91 ' £1,t,'l~ll"t II.ft tJs.:JjltsU:ll ~I PA.OM ~OP11"'C .....~1 .. I 4 P.1 
I NJM;RN.. ' " V s.,1 f;:ll -<lll ·•ll CL.,11rtnPIA.U I 1:11 1111 mm. .it• a.o,1, , P1to·,1. 1'tr..~ e EACH$4'J9~ ~ 4100 EACH uso.0011011 -~'.----Y.~
·~~ .. Cl>U C~81'•ot•lll AI.•) i'- 'it ClSUHf.1-l~l 11'• 1 '''"'lit..11 1ao..• PAOM '1t1o DB25P O·~bml"'"u'• P~ug .. .. ..• S-2.95(;..v-.,, ..,.,......... 1.11 lnUl!I ""'- P'IOM ;i;.,,, D825S O-Subminii1ur• Sock•I _ ... • 53.50 

8K OYl'll"MIC RAM t 1.0WHA'-FOFMM5290 Jl200NS 
MM5298J·3A ... . . ..•.. .. . $3.25 each 

Cl"U #>IH•K Y •ua •nt•• D••h• 1------ROM'S------1 DB512.2G Co11itr rc1 0825.PIS .. - - .. .. S1 .76 
<OU 

1r1U1i)O 4;'.PU- 1...., ~= ~~~~: ~::::~: :::;:::; :=:·~!:~ ~: 22/44SE P.C. Ed9'1 422/44 Pinl ••. •• • 52.95(I) EACH S23 9~ ) 4too EACl1 52~0.DO/IO! I 

11...-~ L J..lllOV- ...... 11 19 tt. ~Woo c"~·..:1 ... G..-u 10,. 10... UGft8/\J BNC P~u9 • . • • - - • - • • ••• Sl.19 
4 1{ STAT IC AAM l300NS) 
MM2114-3 .•....... .. ... . $5.95 each 


----SHtFT R E. GISTE.JlS----t J11Uon..11t.n10..,M•-•ll lfi UG69{U BNC J•dc •...... _ ... . _ 53.79 
Ot1 .1 l ;".- ilM 0y_,.,.,IB EACH S4l.9M UOO EACH S~'50 .00/IOH -: NM05 READ ONLY MEM ORIES-- UG1'!5/U UHF Ad'.1p•• t ·, - •• - - - . - • $ ."49 
0...11\1)-(lll o., ... ..m1~ '"''..,-"'Ir 	 SO-Z39 UHF P1nol Reit;p.... - - - - - 51 .29WI l~•"J• P A.l.Cfl Sl'ltlt•ll w,ra.-.n: 11'4 . 


.JiO M(""6~ l::'l• '•'"''hm Sym-11. ~1u1H DWI PL258 UHF .AdWlt1 , • • , •••• • , • $1 ,60

0..~IO!> lolll.Ul "I:MM 21 14L-3 .. . •. - .. .. .... $6.2.5 Rach :~:;:: 


4K. STATLC FIAM lLOoW IPOwEn 300NSJ MM!oL9"1 o....,"'- 'lhl •u... "1.. •,.-1 • • 
~a1tC:tynt,..-c >M l;"ts<t1 '"l--1 , C~191c..-.o,..,, IJ.JIO PL269 UH F Plulil , , , • , •• , • , , • • $.1 .60 

_____________ ____,. , • . __"' ' ::TI.. lml-O<l!D,01-tmoc / ,."""mt1l•lc.1--1• •AcHs•• ••• 11oo •Ac••____oo''------~ 	 M'CROPROC-ESS.ORMANUAI.$-- UG260/ U SNCPlllt . _ . •• ..• ••••• $1 ,7'9 
'W:)llftU•en tJ1o11~ ..; ·~ 

" ,_. L lol u ..., M 1 IJill UG1094/U 9-N:C Bulkhead Reep. __ • . .. S1.2'9 
'IX1#1 til>lb•I ... MCorlJCQ'EPROM Erasing Lamp ::::: 	 I l.....!01---------.;_------------4oc 1.. ao-11o1 


~Vtl'rll"J l~lM O,.Um1<. 
 ~= M-~tll TRS-80J"M;tN lt10- ll" itlll ill .11 ..c; 	 $PECtAI. FUN(:TION --- ­
~V Qj,iotl l ~-111 $U1 Mi ·- ~ o....... 11'-Mll UG... °"'' 11.':0' C10("' 

,.,~,.&"t.v ~l-9"10r""-.mo< 	 0..11 IW'OS CIOt.loo [Jollwr l\Ml l I .• 
~v I .l"tlo ltiJ.ln!,.,._I .,..,. Olu. c_,,iil••• )ii.• 16K Conversion Kit0-l•O,.-.ml( -· r 1

:t.n lNSMIN Cou•tflv."'k•l .6., Cttla lJ.tlo 
~"tV f) ,.,. M-••il... lo! 14111 "'""SfilVr1 M•C: to.91-n10P ~-Mi Tifnl Ckw;ll IM Expand y()Uot ttitc. TAS-80 Sv1ttm 10 16K. 
~v OVd1Q-llPtst"".c: 1.m r;tMWllRN M-a.ptoc;n10• l;:J>tnP_,,1 IP.. Cl<K6. IUIJ. 

~,.... C>toltio~•·""""' 

Kit ccmucc mpl•ta wi·tl"I : 
~J:'tl'I GW1.~ID-IM!l.1.1IK :t.• COl'lll;'.N ,,.....,_anar~lt'fw-ll;oou.<Di.11111.-..r.11 ' ·" 
0411'!; rllD ( 0....-l iKOl -Q..1"4',L(ODol-.. 

·~ 
*B a.. MM5290 'UPD416(41 1BI 16K Ovn. Roms ( " NS) 

ll.l•OeotoJ"1 ' •11.. wll..,t.A.-Ol•ll "AM *Occumen t ttlon rot Conveolon c;o~..,.. 

• Eruu 2708. 2716, 1102A, 62030, 52040, l'tr:l. ---DA TA llCOUISITIOH----i 11. 01>-.<I LLOU..1• w/H INLl Int . 

• E11:1ou up 10 4 chlpt wlthl'n 20 mln1,nu. "" tC:NI Un ·-•Ul ...·t.l••l' '""•• I., .•, !LM co,...q.,r U-t.c,_VACl"lua1. O.-l<t11r(j'd-;plflpoi1Lv, j US T RS·16K2 ·1 60 NS .... ... .. ...... $49.95 
,., L:n·IC.J TDMC!tl Ta'H La.,., ll n1 I ~ .. , It"• M•inbl irncOnJbn l IJIJ)O.. r l d:inanc. of OM IJ'leh. 	 rEL EPHONE /KE VBOA" 0 CtllPS - ­ T RS·16K4 ·200..s ..... . ...... .... $39.95A_.111-U:.J TDLo~ To... L D• tl1n 1.,..., ti ... 

• Spipel1.1eonduir:dw• fo1m lln41r • .1Unlna-E•.s.mtic build·up. LMJQIA.. S-• '1 1 1" OP A"' D I Oil :::.:.~~°"'o.!:•a,.. D~llr ~~: 1-------------------4... 'Y .~t,.
• EklilHn .at•1y lode 10 p1ev1"t lJV a::ir: po1L1 r1. '-"'.tJllL COt'ltl 1l'll(.,. ,...,t i•t1•U I. Iii 

'llD..._ cur;1.s.<:1oc:11 a.,......,4'1 'J.11
LMJ:J!.L l f"Tll.,.othitil l t l "ld..tt•• 1. 11;1• Comll).ll'1 - onl v 7-618" :.c 2-718"' ll z:· 	 AV-'HlX ... ....._._Q C"<OGt • 41t 1<...,-lj II .• JE610 ASCII 
t,,r:JIM'i .ffC T • n11 1o 1 Do Amo JU 

110CiM!H• Compl.-t1 wlt.h hcld~f'11 tray •or 4 chips. 	 "'•"lllo..a Ln4..o.I• IM"'-•.,lJ r.ts"-rJlll.H 'So.lmpi. IL .,.ala Amp•l•lorn 111t .,i;ti;I .....·NiwOLl'c.OC11•U4u., 1] .....L_W.ttliH h • P ,_..,_ i»1 ~ 'l ot r I )PPm,'( "I I ..... Encoded Keyboard Kitl•ct: J ... r, t>ooll L "UXl1• (i!Q U.,1) ~"•ocowi,,.cr..-1 IM •..rOCoJ,..,.r•tr• 11 t..'Uil! •.ftUVS-11E ............ $79.50 	 ''"i;oi lhltio.. •ulwOi.••1 '"' 
t>AC<*lll.Cfl6-Do-t 01,.C.,.•t•h• 11 tt·~'-•"I 2-1!. 
11l( Wol ·My$ool AWD9.,llllf""'«t<IS• 1.1'!1 

Jumbo 6-Digit Clock Kit 
• four .630'"ht. u1d two .300" h 1. 

ca~mon anod• d l.spllv1 
 DESIGNERS' SERIES 

• UitiMMS314 c lock chlp 
• Switctits f1fU' h-our-. m inu t H .nd hold fLanceloni Blank Desk-Top Electronic Enclosures \~
• Houri aatllv "itrw•h1• 10 JO fH t Tt•• JEG1C) .A.SCU KO'll'C>09rU Kt1 e:on bet l11 111t1e•a 1.nto
• S4mu la19d w1lnut ea5'1 mGH e ny C.Ompu t lf'I" tv1t'"1o . Th• 11.U eomu ~rnl)let a­

• 11!SVACoP•ntion 	 wlth o1n lndunH• I gr•do 11.;•Vb<No rd 1wi•dt in..mb-IY 
• 	 ~B,h p~:~:\~ ~:~~.mb~~~~ (~7·:k•Vtl. IC '&. t.acJccits , connec,or, •let::tro nlc c;omc>o· 

nton1 • •NI • aoub1•·sldlld printed ""''rln11 board ,.h• 
• 12 or 24 l"ICK11 op•r1.ilon 
• lnch.1dtsaU comc>onen11, e.tM •nd wall 1,-•nsfom'ter 	 linl>h. 

111..,.bO•rd ..,5-9mblv 11q1.d••• • 5V l,. 150mA •Bd - \2'V 
• S~n : 64'" 11: 3·1/8'" x 1""' • SUdirtg rHr/hottcnn p•ntUar • 10 mA fo r Ol)•r•~'o n . Featwrn: 60 ti;•v' o-tn••O LCI 11'1• 

Mlntice in cl component 1c­ l:i!a d1atan11n. UDD•r oll'1d to wWt c:.l'MI ASCI I HE. Foytlv 
c:es1ibilicy. bult•ted. T~o u ..r-cl•tl.n• k0)'1 o to'l'l<llld fat c:v1tOrn 

applk•1lonL C.apc lo ck fa r uppar·caw·onrv atph• cti.,at:: ­
JE747 .. ............ $29.95 
 u 

• Top/ ban.am p1nel• .D8D thk 1•1111, u1mH11 a 2'l76 t4D'fl' I~• .,,codH r•.ad-ont v memo"'
alum, Alo dint tY~ e UOO e:l'llo . Ov~ovu al1•c,1v cornpa tlble whh TT L/Ol"L 0 1 6-Digit Clock Kit llnlih color! fo r MOS IOQE<: iiiet.V 1Siiln dip or~old dot llff9'¥t- i r_,.,t.llctn~ with 11 

18-pln 4'dtl• <:OrH'l.C\Or . Sia 3 K" H lll u ~·'W JI 11%.. D 
od• dllfll1.. ., mod i11uit ion.

•Brlo'1l .lOO h\, comm. c•th­	 bes:t _fl l lflt .1dhasion aftar 

• Ut«I MMl>3 1.tl <;\QC chip 	 JE610/ DTE ·AK Jn pl<t•••• obo••) .. •$124.95
• Vented 1op and bo11 om 

..ndt1oc ra:mo-dat p~nah for c,oclinu atticiency • J E610 Kit t?to~~:0,-~:14"n:~~~~~~·..S 79.95 •a..-..l•c"'H to r hour t, Mlonuui1 U//• Hu. •nllv vlewtbl• to 2 D I t . • Ria id con:nruccion prov Id ts• S.lmulatod w1lnto1t <:•M unlimited •pplications.. K62 U-Kay Keybc.11 tct tKeytJ~rd only ) ..•$ 34.95
• l H5 VAC opentk>n 
• 12 or 24 l"I• . openi1 Ion 
• 11'1C: I. ;111 C:Ol"IWIOOllHH&, CHCI & CONSTRUCTION: --------------------- .,._D_T_ E_·_A_K_1c_._.._o_"_'•_-_1_"_...._._,_,._.w_._.._··-·c_1_S_4_9_._9_5__

wall ~,,,,,tot""'' 
• Slll : ii ••• 11 3 ·118 " Ii 1 '!4.. n o "O TE" Bt'"k Oosk Top Ele<tronic EncloM1rturo dtsigned IO blend i nd complement 

1od~{1 modtrn compu1er eqt1ipmen1 and ca n be u!E!d i11 both induslrial .and homo. Thu JE600
JE701 .... ..... ....... $19.95 11111 pieces tire prec1s.ion molded whtt an ll'tt:rnol sJ01 {all around] to .acct.pt bDlh tc p111d 

bottom l/Blli!IL The p1nth are ll11m r11.1 entd lO ~.. •h ick tt hs ins:id11 the end pieces. to Hexadecimal Encoder Kit 
p.rovide ma:ciniuim rl9idi1V 10 1'1t encJosure. For UR of equipment servicing. the nm/
Regulated Power Supply bouom panel stides back 01• stoui1d tracks. wl,rle 01e ren o• ,i-c eoclosiue rem1trn: in· 

t.att. Diffeam J111nel widChli may be used whi1! numtalnlng a comman profile ou1ll11t.
Uses LMJ09K. Heat sink 
Tho ma.ldud end plecrs c1tn al10 bt p1ilu e--d HJ ma•th 1nw panel color .scheme. fl.ILL 8·8 1T prowided, PC board con· ­

LATCHEO OU TI'UTstructiion. PtO\lldes a ~ol;d ­

Enc•olU• • 
ModtlNo . 

P,net 
INich h PRICE 

DTE-B B.oo·· $29.95 

DTE-11 10.65" $32.95 

DTE·14 14.00" $34.95 	

--·\19·KEV KEV6011.AO1 amp @ 5 •Oil<. Can 1upply up 
to ' 5V , ' 9V and ' 12V with ;­
JE205 Acl:>-pter. •ncludes com.po­
ncnu, ha•dw:t.te and tnsu-uc tions. ,. 

Tl'HI J tf;iOO i;ncoa.. K•"'bO-Std IUI PfO\ol'dH lWO 1oeoarn11 
hC1li.a<lllCl"1•1 Ol.UU\11 PfOdltCed 1fom YQul-nh•I ke\' enut•t. 
tD olllDw di rltCI pro.gro11mmlng eor 8 bi t m1cPOPIOCflHOr 

Si>o: J Y,-' x 5" x 2"H 

or B ·blt m•mo ry clrcuh'I. T"r11a •ddltlor1I k:""" a•a oioJE200........ $14.95 

'l'ld4td for 1J"t1tr opero11 ton1 wi th ona "'avlng • b~1t1blt1 '' 

t--S-IO--OO - - - -1, _ -.S.-Fund1 0n y-------- .,, --- , ------4 ::::~t ~-'6'~:'..~01;: °:1!~~-=:~~~ti~::::n-:;~~~~~~-.~_ - Min.-0.0 - - -U- __- ___l_ S.- ,,...- - -5'
'1 ' • ' ADAPTER BOARD
J 
C1li f, R•sid•n•.s Add 6 % Sales Tu: S.FR"e"e••,•9~Bo1 •JA•~•1eroc'oY•c"A'TA•OG 	 ~:!111;~~~.:"~~.? ~!~1!~,c~~' o:'.:~~1 ~~~ ~~1~o:•:~~::i; 

· ·• - Adapts to JE200 - Pasl•R• -Add'5%plll•$ t 1·nsut11n c.. '"" .. 	 opera, Ion. 0-ettiounce cl1cult p rovla.aa for 11111 19 kllV'l 
9 LEO 1eD<lou11 ta varUw enu;u1. EHV lntH1.1c1r:ia W•tt'I ,••: t,:" :t5V, :t9Vand ±12V H•ndlUO ,6 j)•r'I IC conn.ctOI . OnW +!loVDC 111-QUUa<lPHONE tor op111u1l01t. S•'• 3 V." H .a 8 ,:;."w 1t S~" C ~ OR OE AS JE600/DTE·HK ,.. pl<tu••• ••o,.I . •• . $99.95DC/DC convor1er witll +5V input. Totiod•I hi· WELC OMEJameco
speed swi tching X FM R . Short circuit protection. ELECTRONICS (415) 592·8097 JEGOO l<it ~Ko"l.a~!°~~~i·,.,1::~~"::H> ..S59.95 

:~ar~~~~o :c~~~~,~~!?;·9!,i39.~back to JE 200 
MA I L U/Wt:ll l"·u:cTIWNICS- fllORLDflllDE K19 ~!ll· ;K.cy l<a)'boil•O (t<.ty110•10 (h,I~) - - .. $ 14.96 

1355 SHOREWAY ROAD, BELMONT, CA 94002JE205 .. ............. $12.95 	 DT E·HK l<>••only - l~""' '''•"W">o" 01 $44.95

1/111 PR ICES SUBJECT TO CHANGE 
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http:provla.aa
http:ha�dw:t.te
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Unclassified Ads 

UNCLASSIFIED POLICY: Readers who are soliciting or grvmg advice. or who have 
equipment to buy. sell or swap should send 1n a clearly typed nor1ce to that effect. To be 
considered for publrcat1on. an advertisement must be cletlrly noncommercial. typed double 
spaced on plain white paper. contain 75 words or less. and include complete name and 
tlddress rnlormat1on. 

These notices are free of charge and will be printed one time only on a space ava1l<1ble 
bam. Not1Ces can be accepted from individua ls or bona l1de computer users clubs only We 
can engage 1n no correspondence on these and your con f1rmatro n of placement 1s ap­
pearance rn an issue of BYTE. 

Please note that 1t may ta~e three or four months tor an ad to appear rn the magazine 

FOR SALE: Soutnwest Technical Produc ts Corp PR-40 
-40 cnaracte rl line on 4-inch paper tape, 64 character 
ASCII; S200. Heathkit oscilloscope 10-4560-5 MHz lrig· 
gereo sweep; S75. Holden Caine, 1 Windsor Pl , Melvill e 
NY 11746, (516) 692-9512. 

FOR SALE: Programmer's loolkit lor old read ·only 
memory PET. Porfecl condlllon, with manual. Plugs on10 
right ol PET. Commands: auto-automatic line number­
ing. Renumber-renumbers program, Find-lists occur­
rences ol command or text in program. Help-alter error. 
lisl line; error Is in rev!lrse lleld. Append-merge saved 
programs . Olher commands: trace, step. delele, dump. 
Cos1s about S100, Make me an ofter. David Magill, 2001 
Carl ing Ave. Apt 1709. Ollawa Ontar io, K2A 3WS 
Canada. (613) 722·3566. 

FOR SALE: Tl-59 P•Ogrammable calculator with PC·100C 
prinler c radle; both In excellent condiNon. Includes 
extra paper lor printer, all manuals, and my own library 
or programs. $380 or best off er; I pay shipping. Miko 
Smilh. 908 Murray Hill Rd, Binghamton NY 13903. 

FOR SALE IN CAN ADA: 8 K and t6 K Slatic-memory 
board for H·8 compute r, both assembled and tested . 
Give me your oller. P Liem. 15 Ardoll Grv. Nopean On· 
tario, K2G 4G5 Canada. 

FOR SALE: ParHally comp leted Heath Company dlg ilal 
compu ter with related tools. Ad ditiona l In formation pro­
vided on request. Sale necessary to sell le estat!I. Robert 
L K&nnedy. Altorney at Law, POB 222, Cotfu LA 714 17. 

FOR SALE: Xi tanfTDL microcompu ter disk system. solt­
ware. and ext ra s. 64 K memory, Xltan disk BASIC, IN FO 
2000 dual B·inch floppy·dlsk drive (made by PerScl), 
CPI~ operating system, twelve floppy disks, sorting and 
telecommunications software packa9es. spare 32 K 
memory board, equ ipment covers, and all documenta· 
t lon: $1500. V Ronlngen, 4707 9th St s. Arl ing ton VA 
22204. (703) 52\.1451. 

FOR SALE: Like·new 16 K Healhk lt H·69 computer with 
H·77 floppy·disk drive. H.685 casselle Interface. and 
HOOS. Used three months. $1600. Charles Leet , Jr, Box 
517. Jetmore KS 67854.1316) 357-6531 . 

FOR SALE: 4116- type dynamic programmable memories 
lrom several manufacturers. Each 16 K circuit has been 
heaHesled and is guaranleed good. Speed is unknown. 
Price is $4 each pos1paid . Ste'e Marley, 425 N Hickory 
1305. Escondido CA 92025. (71 4) 469·8293. 

FOR TRADE: Two LSI· I I P•Ocessor boards, two 4 K 
memory boards, and a serial-line unit . Wiii tra de for 
H780H power supply, front panel lor PDP·1IJOc3/LSf·11, 
and H909C enclosure box. Rooert McCown, 180 Farm St 
Miiiis MA 02054. 

FOR SALE: Healh ETA·3400 t ra iner accessory with tun 
4 K programmable memory. $1 75 or best ofler. David 
Haas, 9 Marget Ann Ln, Suflern NY 10901 , (914) 357·344 7. 

FO R SALE: 110 : OSI B·s lot chassis wllh fu lly popula1ed 
500 processor (read -only memory BASIC) 540 'ideo with 
graphics; 430 wi!h parallel, serial, dual DIA; fu lly 
socketed 24 K programmable-memory beard with 2 Kin· 
sta lled; video monitor; GRI keyboard ; cassette recorder: 
graphics and music demons1ra1ion soltware; $800. 
Stephen P Smi th , 106 E Clearview Ava, Stale College PA 
16801 . 

FOR SALE: Apple seria l 110 Interl ace by Eleelronic 
Systems. Have th1ee bland-new boards. Wi ll sell wll h 
software and AS·232 conneclor: S52. I pay sh ipping. Da n 
Pole, 3105 Falkland. Carrollton TX 75007, (21 4) 492·2027 
aft er 6:30 PM or on weekends. 

FOR SALE: TAS-60, Model 1, Level 2, 16 K with expan· 
sion 1n1erfa ce (R S·232C Installed) plus Ed i tor, 
Assembler, Micro Music. and blackjack programs. Ex· 
cellent condition; $800 firm. RS·232C original ca<lon : 
555. Jerry Coyle. 11 Town Way, Hull MA 02045. (617) 
925·1282. 

Not for sale in any 
bookstore! Not avail­
able at any price! 
The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 
helpful Federal pub· 
lications; more than 
haH, free. On topics 
like home repairs . 
Money management~BmiH 

Nutrition. Informa· 
tion that could help 
you to a better way 
of life. 

To get your free 
copy, just write: 

CONSUMER 

INFORMATION 


CENTER,

DEPT.E 


PUEBLO, COLORADO 

81009 

Ci rcle 345 on Inquiry c;.rd. 
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FOR SALE: Changing syslems. have LA 36 OECwrller. 
Two years old ; in exce11en1 condlllon. Will lake best of· 
f&r. Rob<!rt A Leverone, 279 Camb•idge SI, Burlington 
MA 01803. 

FOR SALE: IMSAI cabinet and power supply lot two 
minldiskellu (5.25·1nch> drives . Sturdy, with ample 
pow&r. Have purchased a North Star Horizon. $800 01 
besl 0He1. Ronald Subler, 25 Firsl Parish Rd, Scituate 
MA 02066, (617) 54&6578. 

FOR SALE: Heathkit ET-3400 assemb ed microproces­
sor trainer In axcellont working cond ition. All additional 
components and manuals In good ordet. Asking $205 or 
$1~ for trainer only . Also. new Base 2 Model MST Im· 
pact printer wi1h graphics 101 SS50. Apple pa1allel Inter­
lace available. Will ship via UPS. Jell Sumey, 5 Nell St, 
Hopwood PA 15445, (41 2) 437-3021 evMings. 

FOR SALE: Comprlnt 912 p1inte1 with TAS-80 lnlerface. 
Works great Price $425. Steven Wexler, 16l4 Buck Hill 
Or, Huntingdon Valley PA 19006, (205) 947-8236. 

WANTED: SwTPC 6800 proce&so1 with MPA2 board . 
Depending on condiUon, will pay 70% of new cost. Bob 
Hanna, 7601 Wordham Or, Au slin TX 78749, (512) 
441 -9700 days. 

WANTED: TRS·80 Level II programs to swap. Ulllltles, 
languages, games, and business. Sena li st, name, and 
address. Denn is Leong , 5910 N Washtenaw, Chicago IL 
60659, 

FO RSALE: I ha•e upgraded my TAS-80 to 16 I( and want 
to sell my old 4 K chip sel Used only twenty hou1s and 
Is in prime condition. Will take bes! oHer, (MCM 6004AC> 
Also. would like to swap Level II prog1ams 10 increase 
library. Paper l isting only . Will tak& casseue or lisllng, 
Ma•k Cruse, 3609 Stanolind, Midland TX 79703, (915) 
694-4868. 

FOR SALE: Ohio Scientific CIP with the 610 expander 
beard install&cl. Featu•es Mic1oso11 8 K BASIC in read­
onty memory, 16 K use• memory easily expandable to 
32 Koy plugg ing in more memory, and minilloppy con­
t1011er read·only memory wi th double-sided option. 
Original carton , documentation , and many prog ra ms In­
cluded. Soll all 101 $600 plus S10 shipping. Charles F 
Allen, 9 Annabelle St, Carnegie PA 15106, (412) 276-821>5. 

FOR SALE: 12 V Reed 1elays; $0.50 each. Ail b1and new, 
same as Eleclrol A4248-2 . Also, a Power-One 024-4,8, 
24 V pow&r supply. M6800 software lo trade. Send SASE 
wllh any oHers. T Preston, 9274 Marlnus Or, Fenton Ml 
48430, 

FOR SALE: IMSAI 8080. Tarbe ll lioppy interlace 101 two 
PerScl Model 70, IMSAI MIO, Prncessor Tech VOM-1, 
8 K and 16 K ·programmable memory boards , Cromcm­
co TUART. and more . All operat ional. Milke Offer or send 
SASE lor detailed lisl. Tom Tai, POB 142 , Eagleville PA 
19408. 

FOR SALE: Axiom 80 1 prln!er wi th six rol ls of paper. 
Cable for hookup to PET or CBM compuler, $280. Also, 
CAT modom and SOURCE program on disk and cassett e 
for CBM. S150. BOlh IOI $400. Kutt Hes"lden, 2201 E 
111h, Farmington NM 87401, (505) 327-7682. 

FOR SALE: Two 80l!5 microprocessor chips, llfleen 8155 
s tatic programmable memory chips , lhree 2716 eprom, 
ana one 8212 110 port. New/never used. Wiii not split up 
set. Cosl $500. Wiii sel l for $.450 or besl oller. Ted Poe, 
28C Coolbrnok Cl, East Amherst NV 14051. 

FOR SALE: Shugarl SABOO; S375. SA900; $225. Pertee 
B·lnch l loppy drive and S.lnch standard media; $225. 
Memorex 630 plug-compallb le to IBM 2311 but has sell­
confainad power supplies and uses modem voice coil­
type positioning. 7.5 megabytes single denslly, and 
romovable media; $500, Frank Bennett , 1242 Cotton­
wood St , Broomfield CO 80020, (303) 466-2621, 

FOR SALE.: 32 K ARTIC static prog rammable memory 
boa1d for the S· tOO bus, lu lly popu lated wilh 250 ns 4044 
chips. used, bul In excellent working cond lllon: $400. 
Cromemco BYTESAVER programmabl e read-only 
memory board , Programs 2704127085 and has space for 
up to 8 K of programmable read-on ly memory. Used less 
than two hours and In excellent condition; $100. A E 
Caudel , 8003 Benaroya Ln, Apt CJ. Huntsville AL 35l!02, 
(205) SSJ-7425 evenings. 

FOR SALE: tnlegral Data Systems IOS·125 printer wllh 
printer cont rol Option. Needs mechanlcal adjustment 
Over $800 new. Ask ing $400 or reasona ble offer. Bill 
Krantz. 108 Hawthorne Dr. North Wales PA 19454, (215) 
368·3697 evenings. 

FOR SALE: Magnetic-tape Selec tric typewriter (duat­
lape mOdel); 51200. Tapes: 54 , Al so, 80-lrack mlnifloppy 
with hardware switch to 35140 track for TAS·80 Model I; 
$650. Arnold Vagls , 3713 S Parton Sl , Sanla Ana CA 
92707, (71 4) 549-7021. 

WANTED: Texas 1nst1uments SR-52 progJammable 
ca lculator. Musi be In excellen t cond ll lon. Paul H Whlte. 
1539 Malco lm Ave, Los Angeles CA 90024, (213) 650-<1001 
clays . 

FOR SALE: Memorex 651 l loppy·dlsk drive (new). thirty 
blank disks. con t1oller board (old>: $300. EVK 200 6800 
development kll: 1 K programmable memory, 1/2 K 
orasable·programmable read-only memory, and read· 
only memory monllor. $170, Gordon Wilson, 819 San 
Lucas Ave, Mln View CA 94043. 

FOR SALE: Hazell lne 1520 lntelliQent te<m ina l, Features 
110 lhlU 19.2 Kbps, cursor mo•emenl keys and numeric 
keypad, anllgla re screen, full up1>ercase and lowercase 
ASCII cha racter set, BO by 24 dual-intensi ty readout, 
swltch•selec!able reve rse video, and local screen 
editin~ . Almost new; with ownefs manual. Asking 
$1150, w ill ship Immediately UPS (Insured) on recei pt al 
ce rtified check, Jeflrey J Nonken, 8 E Washington SI , 
West Chesler PA 19380, (2 15) 431·3513. 

BOMB 
BYTE's Ongoing Monitor Box 

Artlcle II Page Article 
1 18 An lnlrOductlon to Atari Graphic• 

2 34 The Pan11onlc and Qu11111 Hand·Hald 
Computara: Beginning a New Genera· 
Uon of Conaumer Computer1 

3 48 Elactromagnatlc Interference 
4 72 The NEC PC·8001 : A New JapanaH 

Peraonal Computer 
5 94 The Slnclalr Rnearch ZX80 
8 118 The HP-41C: A Llta,.te Calculator? 
7 148 Generating Bar Cada In Iha Hewlett· 

Pack91d Format 
8 208 Tha Naw11t Sargon-2.5 
9 218 The SwTPC 8809 Microcomputer 

Syatam 
10 228 The Picture-Perfect Apple 
11 238 Micrograph, Par1 3: Sollwara and 

Operation 

12 318 WhoH BASIC Does What? 


Author(•) 
Crawford and 
Winner 

Wllllams and 
Meyer 
Clarcla 

Keith and Kocher 
McCallum 
HayH 

McNeel 
Martellaro 

Hannon 
Roybal 

Booch 
LI 

FOR SALE: Lear-Siegler AOM3A + terminal, latest 
model, one-mont.h old. $800. P Gleeson, 3470 19th SI , 
San Francisco CA 94110, (415) 864-1967. 

FOR SALE: Rockwell AIM.SS, 1 K prog1ammable 
m&mory with assembler 1ead-0nly memory. Used only 
two hours. In fac!ory box with all manuals. $3.50. Swllch ­
ing power supply, + 5 Val 10 A, + 24 Va t 3 A, I 12 V 
at 1 A. S150. Bruce Warren, Box 784, Freepo rt TX 7754 1, 
(7t3) 233.:1700 home, (713) 238-2547 olllce. 

FOR SALE: 18·monlh-old Rad io Shack TAS·BO Model I 
Level 2 compuler In excellent condition ; 32 K memory: 
expansion lnlerlace: 150 LPM Quick Printer; five rolls of 
paper, Data Oubber; ligh! pen; rwo 6-p lug fsolator boxes: 
all manua ls and a library of ove< lilly cassetle programs. 
Original •alue over $2200; uklng $1200. Michael Clark, 
5967 Sullivan Tri, Naza1eth PA 18064, (21 5) 759-6873. 

FOR SALE: Tl-25 and Tt·30 calculalors. Both in ucellent 
condition. Wi ll lnclud!I documentallon. balterres (Tl·25 
only>, and the book Grear 1n1ernatr0na1 Marn on Keys (Tl.JO 
only>on •eQuest. Will sell any ol tne abO•e separately. 
$40 lor all of the abo•e; best o ffer for separa le unils. 
May swap for Tl·59 or TRS-80 (Level 11) software. Joe 
Sewell, 6776 She1iclan Ad, Melbourne V tlage, Melbourne 
Fl 32901. 

FOR SALE: T~cker· tape Teletype, Full alphanume«c. 
five-level code. Exce llent condition. Bolh transmit and 
receive work line. 60 mA loop. $145. Chuck Gee, 1890 
SW 3rd, Cof\lallls OR 97330. (503) 754·9422. 

WANTED: Conespendents or exchange of Biotech Elec· 
tron ics (defuncl) CGS-80l!B graphics software, Owners 
of ti rmware pack 2. Have firmware pack 1 source on 
CPM . Share with present group OI lour. Larry Snyder, 
S78 W17675 Canlleld Or, Muskego WI 53150, (414) 
679-9706. 

FOR SALE: ELF II wi th 4 K programmable memory, 
Giant board , ASCII keyboard, and documentation. Ask· 
Ing $400 or best ofler. Kim Oi•on, Box 33, Kenville 
Manlloba, AOL OZO Canada, (204~ 734-241 1. 

FOR SALE: Cromemco Z-2, 4FDC disk con trn ller, plus a 

~n~~{o~~b~~~~:;n:~ :f:.'io~~~~~i~loe~l~\n~f~~~J 
but no soltwaJe. Asking $1600. Bii i Dyche, 2812 
Wlndemern Or, Donelson TN 37214. 

October Winners: 
Sorting and Ciarcia 

"Sorting with Binary 
Trees," by Bill Walker won 
first place in the BOMB for 
the October 1980 issue of 
BYTE, and Steve Ciarcia's 
" Make Liquid-Crystal Dis­
plays Work for You" came 
in second. Dr Walker's arti ­
cle, which is 2.1 standard 
scores above the mean, 
will net him an award of 
$100, while Steve Ciarcia 's 
article , 0.85 standard 
scores . above the mean, 
wins a $50 prize. 

Other popular articles in 
this issue include " The 
6502 Gets Microprogram­
mable Instructions," by 
Dennette Harrod, "Sym­
bolic Math using BASIC, " 
by David Stoutemyer, and 
"Machine Problem Solving, 
Part 2," by Peter Frey. 
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The 
Brains ofMen 

and Machines 

by Ernest W. Kent 

When the " Brains of Men and 
Machines" series of articles originally 
appeared in BYTE magazine , the re­
sponse was immediate and enthusiastic. 
Now Ernest W. Kent has expanded his 
ideas about the brain into a full-length 
book. 

As researchers begin to unravel the 
mysteries of the brain 's chemical , elec­
trical, and synaptic circuitry , their find­
ings are becoming immediately ap­
plicable to advances in robotic behavior 
and computer design. The Brains of 
Men and Machines "dissects" the 
brain to provide new insights into com­
puter design and artificial intelligence. 

IL is one of the rare books that tran­
scends disciplinary boundaries. In it the 
ever increasing relationship between 
man and machine is freshly examined ­
a relationship , Professor Kent con­
cludes, that is today being reexamined 
in the light of man's own neurological 
self-image. 

Hardcover 304 pages 

l:l'111 70 MAin SI 
61 

IJ[) [ Jl'w~ Pclcrborough. NH 03458 

ISBN •0·07-034 123-0 

Price J 15 .95 

Please renlll m .S £und.s or draw o n a U.S. Bank 

Please send copies or 
The Bruin!. of Men ond Marhin~s 

illTIC Til le Company 

Street C111· Sta tel Province Code 

Ch11.-ck enclose\! 1n 1he- amount of $_____ 

Bill Vu.u Bill M~ster Chi,.rg;e
Card ___________~o 

Exp Dn t<-----------­
Add 75< per book 10 rover 
IJO'lagc •nd ha ndling 

AvBdublc 1n Oc1uber 
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Ohio Scientific: 
The leader in 
Winchester 
based n1icro­
con1puters. 

Ohio Scientific produced the first large capac ity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipped more of these systems than the rest of 
the microcomputer industry combined. 

Family Features 

Al l standard C3 leatures including: 

• 3-processorCPU with 6502, Z80 and 6800 
• .7 MIPS 6502A 
• 48K static RAM 
• Dual 8" lloppies 
• Free standing rack for direct expansion capabilities 
• 17·slot OSI 48 line BUS architecture for large system 


expansion 

• Directly accepts up to 8 users wilh currently available 


memory boards, more with higher density boards in the 

future 


• Directly expandable lor use as Network data bases 
• Slide-mounted subassemblies, removable side panels and 


locking rear door for easy expansions and service. 


C3·A 
The lloppyonly rack based C3 for users who anticipate 
expansion to hard disk, mu Iii-user and/or networl<ing in the 
future. Under $7000. 

C3·B 
The world 's most pcwerlul microcomputer (when GT 
equipped). Features lhe highly advanced and extensively 
field proven OKIDATA.3306 Winchester disk. 

Features 
• System boots rrom floppies or hard disk on power up 
• 7 4 megabyles end user worl<space under OS-65U, 80 


megabytes unformatted 

• Ultra-high performance disk 

74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 

• Simple on/off disk operation with elaborate internal 
protec lion from improper temperature, line voltage and 
controller failures 

• Features spindle brake and designated head landing areas 
for much longer operalional life than the newer low-cost 
Winchesters 

• Highly advanced OS·65U operating syslem: 

Multiple level pass word security 

Multiple operating systems on disk 

Ultra-high speed ""FIND" command for high speed string 

searches (Associative Access) 

Upward compatible with multi-user and network systems 

with full lite, peripheral and communications arbitration 

between users 


• Available factory configured for up lo 8 users and network 
data base operalion 

• Expandable to CPIM operation by adding 4K (CM·2 
memory) Under $14,000 

C3-C 
A medium performance Winchester disk based systt.m 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3·C uses lhe Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications. hardware configuralion and 
software is identical lo the C3·B with the following 
exceptions: 
• 23 megabytes of end user workspace under OS-65U 
• 29 megabytes unformatted capacity 
• Medium performance Winchester 

240 millisec worst case access 
87 millisec average access 
10 millisec access on cylinder (110K user workspace) 

•Simple on/off disk ooeration Under $11,000 

Ohio Scientific has a new OEM program that is easy to 
start with, a1nd provides generous discounts tor quantity 
purchases. 

For literature and the name of your local 
dealer1 CALL1-800-321· 6850TDLL FREE.. 

1333 SOUTH CHILLICOTH E ROA D 

AURORA. OH 44202 • (216] 831-5600 


Circle 339 on Inquiry card. 
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